
$�&ULWLTXH�RI�.RQUDG�/RUHQ]
V�7KHRU\�RI�,QVWLQFWLYH�%HKDYLRU
$XWKRU�V���'DQLHO�6��/HKUPDQ
6RXUFH��7KH�4XDUWHUO\�5HYLHZ�RI�%LRORJ\��9RO������1R�����'HF����������SS���������
3XEOLVKHG�E\��The University of Chicago Press
6WDEOH�85/��http://www.jstor.org/stable/2813453 .
$FFHVVHG������������������

Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at .
http://www.jstor.org/page/info/about/policies/terms.jsp

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

The University of Chicago Press is collaborating with JSTOR to digitize, preserve and extend access to The
Quarterly Review of Biology.

http://www.jstor.org

http://www.jstor.org/action/showPublisher?publisherCode=ucpress
http://www.jstor.org/stable/2813453?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp


92/�� ����12���� 'HFHPEHU��,����

7+(� 48$57(5/<�5(9,(:�
RI�%,2/2*<�

$�&5,7,48(� 2)�.215$'� /25(1=
6� 7+(25<� 2)�
,167,1&7,9(� %(+$9,25�

%<�'$1,(/� 6��/(+50$1�

7KH�$PHULFDQ�0XVHXP�RI�1DWXUDO�+LVWRU\�DQG�5XWJHUV�8QLYHUVLW\�

%(�(*,11,1*�DERXW�������.RQUDG�/RUHQ]��
ZLWK�KLV� VWXGHQWV�DQG� FROODERUDWRUV�
�QRWDEO\�1��7LQEHUJHQ���KDV�SXEOLVKHG�
QXPHURXV�EHKDYLRUDO�DQG� WKHRUHWLFDO�
SDSHUV�RQ�SUREOHPV�RI�LQVWLQFW�DQG�LQ��

QDWH�EHKDYLRU�ZKLFK�KDYH�KDG�D�ZLGHVSUHDG�LQ��
IOXHQFH�RQ�PDQ\�JURXSV�RI�VFLHQWLILF�ZRUNHUV�
�/RUHQ]������������������������D�� /RUHQ]�DQG�
7LQEHUJHQ��������/RUHQ]��������7LQEHUJHQ��������
/RUHQ]�������������� 7LQEHUJHQ�������� ����D��
������/RUHQ]��������7LQEHUJHQ���������/RUHQ]
V�
LQIOXHQFH�LV� LQGLFDWHG�LQ� WKH�IRXQGLQJ�RI�WKH�
=HLWVFKULIW�IXU�7LHUSV\FKRORJLH�LQ������DQG�LQ�LWV�
VXEVHTXHQW�GHYHORSPHQW��DQG�DOVR�LQ�WKH�MRXUQDO�
%HKDYLRXU��HVWDEOLVKHG�LQ������XQGHU�WKH�HGLWRU��
VKLS�RI�DQ�LQWHUQDWLRQDO�ERDUG�KHDGHG�E\�7LQ��
EHUJHQ��
/RUHQ]
V�WKHRU\�RI�LQVWLQFWLYH�DQG�LQQDWH�EH��

KDYLRU�KDV�DWWUDFWHG�WKH�LQWHUHVW�RI�PDQ\�LQYHVWL��
JDWRUV��SDUWO\�EHFDXVH�RI�LWV�GLDJUDPPDWLF�VLP��
SOLFLW\��SDUWO\�EHFDXVH�RI�LWV�H[WHQVLYH�XVH�RI�
QHXURSK\VLRORJLFDO�FRQFHSWV��DQG�SDUWO\�EHFDXVH�
/RUHQ]�GHDOV�ZLWK�EHKDYLRU�SDWWHUQV�GUDZQ�IURP�
WKH�OLIH�F\FOH�RI�WKH�DQLPDOV�GLVFXVVHG��UDWKHU�WKDQ�
ZLWK�WKH�ODERUDWRU\�VLWXDWLRQV�PRVW�RIWHQ�IRXQG�
LQ� $PHULFDQ�FRPSDUDWLYH�SV\FKRORJ\��7KHVH�
IDFWRUV�JR�IDU�WRZDUG�DFFRXQWLQJ�IRU�WKH�JUHDW�
DWWHQWLRQ�SDLG�WR�WKH�WKHRU\�LQ�(XURSH��ZKHUH�
PRVW�VWXGHQWV�RI�DQLPDO�EHKDYLRU�DUH�]RRORJLVWV��
SK\VLRORJLVWV��]RR�FXUDWRUV�RU�QDWXUDOLVWV��XQOLNH�

WKH�SV\FKRORJLVWV�ZKR�FRQVWLWXWH�WKH�PDMRULW\�RI�
$PHULFDQ�VWXGHQWV�RI�DQLPDO�EHKDYLRU��6FKQHLUOD��
�������
,Q� UHFHQW�\HDUV�/RUHQ]
V�WKHRULHV�KDYH� DW��

WUDFWHG�PRUH�DQG�PRUH�DWWHQWLRQ�LQ�WKH�8QLWHG�
6WDWHV�DV�ZHOO��SDUWO\�EHFDXVH�RI�D�GHYHORSLQJ�LQ��
WHUHVW�LQ� DQLPDO� EHKDYLRU�DPRQJ� $PHULFDQ�
]RRORJLVWV�DQG�HFRORJLVWV��DQG�SDUWO\�WKURXJK�WKH�
UHFHSWLYH�DXGLHQFH�SURYLGHG�IRU�/RUHQ]�DQG�KLV�
FROOHDJXH��7LQEHUJHQ��E\�$PHULFDQ�RUQLWKRORJLVWV��
7KH�RUQLWKRORJLVWV�ZHUH�LQWHUHVWHG�IURP�WKH�VWDUW��
HVSHFLDOO\�EHFDXVH�D�JUHDW�SDUW�RI�WKH�PDWHULDO�RQ�
ZKLFK�/RUHQ]�EDVHG�KLV�V\VWHP�FDPH�IURP�VWXGLHV�
RI�ELUG�EHKDYLRU��EXW�WKH�UDQJH�RI�LQWHUHVW�LQ�
$PHULFD�KDV�ZLGHQHG�FRQVLGHUDEO\��/RUHQ]�DQG�KLV�
WKHRULHV�ZHUH�UHFHQWO\�WKH�VXEMHFW�RI�VRPH�GLVFXV��
VLRQ�DW� D� FRQIHUHQFH�LQ�1HZ�<RUN�DW� ZKLFK�
]RRORJLVWV�DQG� FRPSDUDWLYH�SV\FKRORJLVWV�ZHUH�
ERWK�UHSUHVHQWHG��5LHVV���������DQG�DUH�SURPL��
QHQWO\�UHSUHVHQWHG�LQ�WKH�UHFHQW�V\PSRVLXP�RQ�
DQLPDO�EHKDYLRU�RI�WKH�6RFLHW\�RI�([SHULPHQWDO�
%LRORJLVWV��$UPVWURQJ�������� %DHUHQGV��������
+DUWOH\��������.RHKOHU�������� /RUHQ]��������
7LQEHUJHQ���������DQG�H[WHQVLYHO\�XVHG�LQ�VHYHUDO�
FKDSWHUV�RI�D� UHFHQW�$PHULFDQ�KDQGERRN�RI�H[��
SHULPHQWDO�SV\FKRORJ\�ZKLFK�ZLOO�EH� D� VWDQGDUG�
VRXUFHERRN�IRU�VRPH�\HDUV�WR�FRPH��%HDFK������D��
0LOOHU��������1LVVHQ���������
%HFDXVH�/RUHQ]
V�LGHDV�KDYH�JDLQHG�ZLGH�DWWHQ��

WLRQ��DQG�LQ�SDUWLFXODU�EHFDXVH�D�FULWLFDO�GLVFXVVLRQ�

����
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RI�WKHVH�PDWWHUV�VKRXOG�EULQJ�XVHIXOO\�LQWR�UHYLHZ�
/RUHQ]
V�PDQQHU�RI�GHDOLQJ�ZLWK�EDVLF�SUREOHPV�
LQ�WKH�FRPSDUDWLYH�VWXG\�RI�EHKDYLRU��D� UHFRQ��
VLGHUDWLRQ�RI�/RUHQ]
V�V\VWHP�DQG� VFKRRO�VHHPV�
YHU\�GHVLUDEOH�DW� WKLV�WLPH��
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:H�PD\�EHVW�UHSUHVHQW�WKH�JHQHUDO�FKDUDFWHU��
LVWLFV�RI�WKH�WKHRU\�XQGHU�GLVFXVVLRQ�LQ�WHUPV�RI�D�
FDVH�DQDO\]HG�E\�/RUHQ]�DQG�7LQEHUJHQ���������
7KH�PDQ\�VXEVHTXHQW�UHIHUHQFHV�WR�WKLV�FDVH�DQG�
WKH�SURIIHUHG�DQDO\VLV�E\�WKHVH�DXWKRUV�DQG�WKHLU�
FROOHDJXHV�OHDYH�QR�GRXEW�WKDW�WKH�FDVH�DQG�LWV�
WUHDWPHQW�PD\�VWDQG�DV�UHSUHVHQWDWLYH��

(JJ�UROOLQJ�LQ�WKH�*UD\�*RRVH�

:KHQ�D�JUD\�JRRVH��VLWWLQJ�RQ�LWV�QHVW��VHHV�DQ�
HJJ�WKDW�KDV�UROOHG�RXW�RI�WKH�QHVW��LW�UHDFWV�LQ�D�
FKDUDFWHULVWLF�IDVKLRQ��,W�H[WHQGV�LWV�KHDG�WRZDUG�
WKH�HJJ�DQG�WKHQ��NHHSLQJ�LWV�KHDG�DQG�QHFN�SRLQWHG�
WRZDUG�WKH�HJJ�DQG�LWV�H\HV�IL[HG�XSRQ�LW��VWDQGV�
XS�DQG�VORZO\�VWHSV�IRUZDUG�WR�VWDQG�RQ�WKH�ULP�
RI�WKH�QHVW��1H[W�WKH�JRRVH�EHQGV�LWV�QHFN�GRZQ��
ZDUG�DQG�IRUZDUG�VR�WKDW�WKH�HJJ�UHVWV�DJDLQVW�WKH�
XQGHUVLGH�RI�WKH�ELOO��,W�WKHQ�SURFHHGV�WR�UROO�WKH�
HJJ�EDFN�LQWR�WKH�QHVW�E\�VKRYLQJ�LW�EDFN�EHWZHHQ�
LWV�OHJV��XVLQJ�WKH�XQGHUVLGH�RI�WKH�ELOO��$W�WKH�
VDPH�WLPH�WKDW�WKLV�PRYHPHQW�RI�WKH�KHDG�DQG�
QHFN�LV�WDNLQJ�SODFH�LQ�WKH�VDJLWWDO�SODQH��WKH�JRRVH�
SHUIRUPV�VLGH�WR�VLGH�PRYHPHQWV�RI� WKH� KHDG�
ZKLFK�KDYH�WKH�HIIHFW�RI�EDODQFLQJ�WKH�HJJ�DJDLQVW�
WKH�XQGHU�VLGH�RI�WKH�ELOO��

7KH�LQVWLQFWLYH�DFW�

7KH�HJJ�UROOLQJ�PRYHPHQW�LQ�WKH�VDJLWWDO�SODQH�
PD\�EH� FRQVLGHUHG�ILUVW��ZLWKRXW�UHIHUHQFH�WR�
ZKDWHYHU�VLGH�WR�VLGH�PRYHPHQWV�PD\� RFFXU��
VLQFH�WKHVH�WZR�W\SHV�RI�PRYHPHQW�DUH�GLVWLQ��
JXLVKHG�YHU\�VKDUSO\�LQ�WKH�WKHRU\��
/RUHQ]�DQG�7LQEHUJHQ�IRXQG�WKDW�WKH�JRRVH
V�

WHQGHQF\�WR�SHUIRUP�WKH�VDJLWWDO�PRYHPHQW�FDQ�EH�
�H[KDXVWHG��E\�UHSHDWHG�HOLFLWDWLRQ��HYHQ�WKRXJK�
REVHUYDWLRQV�LQGLFDWHG�WKDW�WKH�PXVFOHV�LQYROYHG�
HYLGHQWO\�DUH�QRW�WKHPVHOYHV�IDWLJXHG��7KH�DXWKRUV�
WKHUHIRUH�FRQFOXGHG�WKDW�ZKDW�LV�H[KDXVWHG�LV�D�
FHQWUDO�QHXUDO�PHFKDQLVP��
7KH�IRUP�RI�WKH�VDJLWWDO�PRYHPHQW�LV�DOZD\V�

PXFK�WKH�VDPH��UHJDUGOHVV�RI�YDULDWLRQV�LQ�WKH�
VKDSH�RI�WKH�HJJ�REMHFW�RU�LUUHJXODULWLHV�LQ�WKH�SDWK�
RYHU�ZKLFK�WKH�HJJ�LV�UROOHG��)XUWKHUPRUH��ZKHQ�WKH�
HJJ�UROOV�DZD\�IURP�LWV�ELOO��WKH�JRRVH��LQVWHDG�RI�
VWRSSLQJ�WKH�VDJLWWDO�PRYHPHQW�DQG�UHDFKLQJ�RXW�

WRZDUG�WKH�HJJ��IUHTXHQWO\�FRQWLQXHV�WKH�VDJLWWDO�
PRYHPHQW�WR�FRPSOHWLRQ�PXFK�DV�WKRXJK�DQ�HJJ�
ZHUH�SUHVHQW��7KH� ORQJHU�RQH�ZDLWV�DIWHU��H[��
KDXVWLRQ���WKH�HDVLHU�LW�LV�WR�UHHOLFLW�WKH�DFW��
,Q�FRQQHFWLRQ�ZLWK�FHUWDLQ�RWKHU�EHKDYLRU�SDW��

WHUQV��/RUHQ]������E��KDV�QRWHG�WKDW��DIWHU�ORQJ�
UHVWLQJ�LQWHUYDOV��WKH�DQLPDO�PD\�SHUIRUP�D�FRP��
SOHWH�DFW�ZLWKRXW�DQ\�H[WHUQDO�VWLPXOXV��7KLV�
SHUIRUPDQFH��LQ�D�YDFXXP��LV�UHJDUGHG�E\�/RUHQ]�
DV�WKH�H[WUHPH�FDVH�RI�WKH�ORZHULQJ�RI�WKH�WKUHVKROG�
RI�HOLFLWDWLRQ�DIWHU�ORQJ�QRQ�H[HUFLVH�RI�WKH�DFW��+H�
FDOOV�LW� �/HHUODXIUHDNWLRQ���RU� �JRLQJ�RII�LQ�D�
YDFXXP�� >WUDQVODWHG�E\� 7LQEHUJHQ�������� DV�
�YDFXXP�DFWLYLWLHV
@��
7KH�VDJLWWDO�PRYHPHQW�WKXV�KDV�WKH�IROORZLQJ�

FKDUDFWHULVWLFV������ LW�GLVSOD\V�D� UHDFWLRQ�VSHFLILF�
H[KDXVWLELOLW\������ DOWKRXJK�UHOHDVHG�E\�VWLPXOL�
FRPLQJ�IURP�WKH�HJJ��RQFH�UHOHDVHG�LW�UHPDLQV�
FRQVWDQW�LQ�IRUP�UHJDUGOHVV�RI�YDULDWLRQV�LQ�VWLPX��
ODWLRQ�IURP�WKH�HQYLURQPHQW�DQG�HYHQ�RI�WKH�SUHV��
HQFH�RU�DEVHQFH�RI�WKH�RULJLQDO�UHOHDVLQJ�VWLPXOXV��
DQG�����WKH�WKUHVKROG�IRU�HOLFLWDWLRQ�IDOOV�FRQWLQX��
RXVO\�GXULQJ�QRQ�H[HUFLVH�RI�WKH�DFW��
7KH�PRYHPHQW�LQ�WKH�VDJLWWDO�SODQH��GLVWLQ��

JXLVKHG�IURP�ODWHUDO�GHYLDWLRQV��LV�D� W\SLFDO��LQ��
VWLQFWLYH�DFW�� �(UENRRUGLQDWLRQ��LQ� /RUHQ]
V�
V\VWHP��7KLV��LQVWLQFWLYH�DFW���RI�FRXUVH��LV�RQO\�D�
SDUW�RI�WKH�WRWDO�EHKDYLRU�SDWWHUQ�RI�HJJ�UROOLQJ��
+RZHYHU��/RUHQ]� PDLQWDLQV�WKDW� HYHU\��LQ��
VWLQFWLYH��EHKDYLRU�SDWWHUQ�KDV�DV�LWV�IRFXV�VXFK�DQ�
�LQVWLQFWLYH�DFW��RU��FRQVXPPDWRU\�DFW���&UDLJ��
�������WKH�SHUIRUPDQFH�RI�ZKLFK�VHUYHV�DV�JRDO�IRU�
PXFK�RI�WKH�UHVW�RI�WKH�SDWWHUQ��
7R�/RUHQ]��WKH�LQVWLQFWLYH�DFW�LV�D�ULJLGO\�VWHUHR��

W\SHG�LQQDWH�PRYHPHQW�RU�PRYHPHQW�SDWWHUQ��
EDVHG�RQ�WKH�DFWLYLW\�RI�D� VSHFLILF�FRRUGLQDWLQJ�
FHQWHU�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP��,Q�WKLV�FR��
RUGLQDWLQJ�FHQWHU��WKHUH�LV�D�FRQWLQXRXV�DFFXPXOD��
WLRQ�RI�H[FLWDWLRQ�RU�HQHUJ\�VSHFLILF�IRU�WKH�DFW��
:KHQ�WKH�DQLPDO�FRPHV�LQWR�WKH�DSSURSULDWH�H[��
WHUQDO�VLWXDWLRQ�IRU�WKH�SHUIRUPDQFH�RI�WKH�DFW��
VWLPXOL�SURYLGHG�E\�WKDW�VLWXDWLRQ�UHOHDVH�WKH�
HQHUJ\��WKH�LQVWLQFWLYH�DFW�LV�SHUIRUPHG��DQG�VRPH�
RU�DOO�RI�WKH�H[FLWDWLRQ�LV�XVHG�XS��7KH�FHQWHU�
VSHFLILF�IRU�WKH�DFW�WKXV�LV�DEOH�WR�FRRUGLQDWH�WKH�
LQVWLQFWLYH�DFW�FRPSOHWHO\�LQGHSHQGHQWO\�RI�WKH�
UHFHSWRUV��VR�WKDW�RQFH�WKH�DFW�LV�UHOHDVHG��L�H���
HOLFLWHG��LWV�SHUIRUPDQFH�RFFXUV�LQ�FRPSOHWH�IRUP��
FRRUGLQDWHG�E\�LPSXOVHV�IURP�WKH�FHQWHU�DQG�ZLWK��
RXW�DQ\�FKDLQ�UHIOH[�FKDUDFWHU��7KH�IXQFWLRQ�RI�WKH�
VWLPXOXV�LV�WR�UHOHDVH�RU�HOLFLW�WKH�DFW��2QFH�UH��
OHDVHG��WKH�DFW�QR�ORQJHU�GHSHQGV�IRU�LWV�IRUP�RQ�



21�/25(1=
6� 7+(25<� 2)�,167,1&7,9(� %(+$9,25� ����

DQ\WKLQJ�RXWVLGH�WKH�FHQWUDO�QHUYRXV�V\VWHP��
:KHQ�WKH�DQLPDO�KDSSHQV�QRW�WR�EH�LQ�WKH�DSSURSUL��
DWH�VWLPXOXV�VLWXDWLRQ��WKLV�UHDFWLRQ�VSHFLILF�HQHUJ\�
LV�SUHVXPHG�WR�EH�DFFXPXODWHG��RU�GDPPHG�XS��
$OVR��WKH�JUHDWHU�WKH�DPRXQW�RI�UHDFWLRQ�VSHFLILF�
HQHUJ\�ZKLFK�KDV�DFFXPXODWHG��WKH�PRUH�HDVLO\�
PD\�WKH�DFW�EH�HOLFLWHG�DQG�WKH�PRUH�FRPSOHWH�
ZLOO�EH�LWV�IRUP�ZKHQ�HOLFLWHG��
7KLV�SLFWXUH�LV�UHJDUGHG�E\�/RUHQ]�DV�D�UHSUH��

VHQWDWLRQ�RI�WKH�QHXURSK\VLRORJLFDO�EDVLV�RI�WKH�
DERYH�GHVFULEHG�IXQFWLRQDO�FKDUDFWHULVWLFV�RI�WKH�
LQVWLQFWLYH�DFW�� ,Q� SDUWLFXODU��DFFXPXODWLRQ�RI�
HQHUJ\�LQ�D�QHXUDO�FHQWHU�FDSDEOH�RI�GHWHUPLQLQJ�
WKH�IRUP�DQG�RUGHU�RI�SHUIRUPDQFH�RI�WKH�YDULRXV�
PRYHPHQWV�RI�WKH�DFW��LQGHSHQGHQWO\�RI�WKH�UH��
FHSWRUV��H[FHSW�IRU�D� WULJJHU�OLNH�HOLFLWDWLRQ���LV�
SRVWXODWHG�WR� H[SODLQ�WKH�UHDFWLRQ�VSHFLILF�H[��
KDXVWLELOLW\��XVLQJ�XS�RI�WKH�VSHFLILF�HQHUJ\���WKH�
SUHVXPHG�LQGHSHQGHQFH�RI�WKH�IRUP�RI�WKH�DFW�IURP�
FRQFXUUHQW�H[WHUQDO�VWLPXODWLRQ��UHDFWLRQ�VSHFL��
ILFLW\�RI�WKH�HQHUJ\���DQG�WKH�ORZHULQJ�RI�WKH�
WKUHVKROG�GXULQJ�D� QRQ�H[HUFLVH�LQWHUYDO��L�H���
ZKHQ�DQ� DFFXPXODWLRQ�RI�UHDFWLRQ�VSHFLILF�H[��
FLWDWLRQ�LV�SUHVXPHG�WR�RFFXU���

7KH�LQQDWH�UHOHDVLQJ�PHFKDQLVP�

,I�HQHUJ\�VSHFLILF�IRU�WKH�LQVWLQFWLYH�DFW�FDQ�
DFFXPXODWH�FRQWLQXRXVO\�LQ� WKH�QHXUDO�FHQWHU�
VSHFLILF�IRU�WKDW�DFW��ZK\�LV�WKH�DFW�QRW�FRQWLQXRXVO\�
SHUIRUPHG"�7LQEHUJHQ������D��FRQFOXGHV�WKDW�HDFK�
FRRUGLQDWLQJ�FHQWHU�LV�QRUPDOO\�KHOG�XQGHU�LQ��
KLELWLRQ�E\�DQRWKHU�FHQWHU�ZKLFK�IXQFWLRQV�WR�
EORFN�LPSXOVHV�IURP�WKH�FRRUGLQDWLQJ�FHQWHU��VDYH�
XQGHU�VSHFLILF�FRQGLWLRQV�RI�H[WHUQDO�VWLPXODWLRQ��
7KLV�SRVWXODWHG�LQKLELWLQJ�FHQWHU�LV� FDOOHG�WKH�
�LQQDWH�UHOHDVLQJ�PHFKDQLVP���7KH�HIIHFW�RI�DQ�
H[WHUQDO�VWLPXOXV�ZKLFK�HOLFLWV�DQ�LQVWLQFWLYH�DFW�
LV� WR� UHOHDVH�WKH�LQVWLQFWLYH�FHQWHU�IURP�WKLV�
LQKLELWLRQ��

)RU�H[DPSOH��WKH�VDJLWWDO�FRPSRQHQW�RI�WKH�
JRRVH
V�HJJ�UROOLQJ�PRYHPHQW�LV�QRW�SHUIRUPHG�FRQ��
WLQXRXVO\��HYHQ�WKRXJK�HQHUJ\�VSHFLILF�IRU�LW�LV�
EHLQJ�SURGXFHG�FRQWLQXRXVO\�LQ�WKH�FHQWUDO�QHUYRXV�
V\VWHP��7KH�PRYHPHQW�LV�RQO\�SHUIRUPHG�LQ�D�
SDUWLFXODU�VWLPXOXV�VLWXDWLRQ��L�H���ZKHQ�D�VPRRWK��
RXWOLQHG�KDUG�REMHFW�LV�SUHVHQW�QHDU�WKH�QHVW���,Q�
QRQ�H[SHULPHQWDO�VLWXDWLRQV��VXFK�DQ� REMHFW�LQ�
VXFK�D�SODFH�ZLOO�DOPRVW�DOZD\V�EH�DQ�HJJ�WKDW�KDV�
UROOHG�RXW�RI�WKH�QHVW���7KLV�FRPELQDWLRQ�RI�VWLPXOL��
ZKLFK�LV�FRQVLGHUHG�FDSDEOH�RI�UHOHDVLQJ�WKH�SDU��
WLFXODU�LQVWLQFWLYH�DFW�IURP�WKH�LQKLELWLRQ�XQGHU�
ZKLFK�LW�LV�KHOG�E\�WKH�LQQDWH�UHOHDVLQJ�PHFKDQLVP��

LV�FDOOHG�WKH��LQQDWH�UHOHDVLQJ�SDWWHUQ���$FFRUGLQJ�
WR�/RUHQ]�DQG�7LQEHUJHQ����������7KH�LQQDWH�UH��
OHDVLQJ�SDWWHUQ����� >LV@����� WKH�LQQDWHO\�GHWHUPLQHG�
UHDGLQHVV�RI�DQ�DQLPDO�WR�UHVSRQG�WR�D�SDUWLFXODU�
FRPELQDWLRQ�RI�H[WHUQDO�VWLPXOL�ZLWK�D�SDUWLFXODU�
EHKDYLRU��,W�WKXV�FRQVLVWV�RI�DQ�LQQDWH�UHFHSWRUDO�
FRUUHODWH�RI�D�FRPELQDWLRQ�RI�VWLPXOL�ZKLFK��GHVSLWH�
LWV�UHODWLYH�VLPSOLFLW\��FKDUDFWHUL]HV�D�FHUWDLQ�ELR��
ORJLFDOO\�VLJQLILFDQW�VLWXDWLRQ�VXIILFLHQWO\�XQLTXHO\�
VR�WKDW�WKH�DQLPDO�ZLOO�QRW�QRUPDOO\�SHUIRUP�WKH�
DSSURSULDWH�UHDFWLRQ�H[FHSW�LQ�WKDW�VLWXDWLRQ���
7KH�YLHZ��WKHQ��LV�WKDW�WKH�LQQDWH�UHOHDVLQJ�

PHFKDQLVP�KROGV�WKH�LQVWLQFWLYH�DFW�XQGHU�LQ��
KLELWLRQ�XQWLO�WKHUH�DSSHDUV�D� VSHFLILF�LQQDWH�UH��
OHDVLQJ�SDWWHUQ�RI�VWLPXOL�FDSDEOH�RI�VZLWFKLQJ�RII�
WKH� LQKLELWLRQ�DQG� �WULJJHULQJ��DQ� RXWIORZ�RI�
LPSXOVHV�IURP�WKH�LQVWLQFWLYH�FHQWHU�WR�WKH�SHULSK��
HUDO�HIIHFWRUV��
$OVR��WKH�KLJKHU�WKH�OHYHO�UHDFKHG�E\�WKH�DF��

FXPXODWLRQ�RI�UHDFWLRQ�VSHFLILF�HQHUJ\�LQ�WKH�FHQWHU��
WKH�PRUH�GLIILFXOW�LV�SUHVXPHG�WR�EH�DQ\�LQKLELWLRQ�
RI�WKH�DFW�E\�WKH�UHOHDVLQJ�PHFKDQLVP��&RQVH��
TXHQWO\��WKH�OHVV�FRPSOHWHO\�GRHV�DQ\�VWLPXOXV��
FRPELQDWLRQ�QHHG�WR�ILW�WKH�LQQDWH�UHOHDVLQJ�SDWWHUQ�
DV�D�ZKROH�WR�HOLFLW�WKH�DFW��7KLV�H[SODQDWLRQ�LV�
RIIHUHG�E\�/RUHQ]�IRU�WKH�IDFW�WKDW�WKH�LQVWLQFWLYH�
DFW�LV�HDVLHU�WR�HOLFLW��WKH�PRUH�WLPH�KDV�HODSVHG�
VLQFH�LW�ZDV�ODVW�SHUIRUPHG��7KH�/HHUODXIUHDNWLRQ�
WKXV�LV� D� EUHDNLQJ�RI�UHDFWLRQ�VSHFLILF�HQHUJ\�
WKURXJK�WKH�LQKLELWLQJ�EDUULHU��ZKHQ�VXFK�HQHUJ\�
UHDFKHV�D�YHU\�KLJK�OHYHO��

7KH�WD[LV�

6LGH�WR�VLGH�PRYHPHQWV�RI�WKH�KHDG��E\�ZKLFK�
WKH�JRRVH�NHHSV�WKH�HJJ�EDODQFHG�DJDLQVW�WKH�XQGHU��
VLGH�RI�WKH�ELOO��XQOLNH�WKH�VDJLWWDO�PRYHPHQW��ODFN�
WKH�FKDUDFWHU�RI�FHQWUDOO\�SUHIRUPHG�PRYHPHQW�
SDWWHUQV��7KH�VLGH�WR�VLGH�PRYHPHQWV�DUH�EHOLHYHG�
WR�EH�HOLFLWHG�LQGHSHQGHQWO\�E\�FRQWDFW�VWLPXODWLRQ�
RI�WKH�XQGHUVLGH�RI�WKH�ELOO�E\�WKH�HJJ�EHLQJ�UROOHG��
:KHQHYHU�WKH�HJJ�UROOV�RII�FHQWHU��D�ELOO�PRYHPHQW�
WRZDUG�WKH�VLGH�RI�WKH�GHYLDWLRQ�UHVWRUHV�WKH�HJJ�WR�
WKH�SDWK��,I�WKH�HJJ�KDSSHQV�WR�UROO�IUHH�VR�WKDW�WKH�
ELUG�PD\�FRQWLQXH�WKH�VDJLWWDO�PRYHPHQW�ZLWKRXW�
DQ\�HJJ��WKHUH�DUH�QR�DFFRPSDQ\LQJ�VLGH�WR�VLGH�
PRYHPHQWV��:KHQ�WKH�ELUG�LV�SHUPLWWHG�WR�UROO�D�
F\OLQGHU��WKHUH�DUH�XVXDOO\�QR�VLGH�WR�VLGH�PRYH��
PHQWV��VLQFH�D�F\OLQGHU�LV�XQOLNHO\�WR�UROO�IURP�VLGH�
WR�VLGH�LQ�LWV�SDWK��
7KXV� WKH�VLGH�WR�VLGH�PRYHPHQW�LV�QRW�RQO\�

HOLFLWHG�E\�H[WHUQDO�VWLPXOL�OLNH�WKH�VDJLWWDO�PRYH��
PHQW��EXW�LV�DOVR�FRQWLQXRXVO\�RULHQWHG�ZLWK�UHVSHFW�
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WR�H[WHUQDO�VWLPXOL�ZKLOH�EHLQJ�SHUIRUPHG��,Q�WKLV�
UHVSHFW�ODWHUDO�GHYLDWLRQV�GLIIHU�IXQGDPHQWDOO\�
IURP�WKH�LQVWLQFWLYH�DFW��WKH�IRUP�RI�ZKLFK�LV�
GHWHUPLQHG�FHQWUDOO\�VR�WKDW�WKH�H[WHUQDO�VWLPXOXV�
DFWV�DV�D�WULJJHU�RQO\��
0RYHPHQWV�OLNH�WKH�VLGH�WR�VLGH�PRYHPHQWV��

ZKLFK�DUH�FRQWLQXRXVO\�RULHQWHG�WR�VWLPXOL�GXULQJ�
WKHLU�SHUIRUPDQFH��DUH�FDOOHG�E\�/RUHQ]�RULHQWLQJ�
PRYHPHQWV��RU�WD[HV��$�WD[LV�PD\�RFFXU�VLPXO��
WDQHRXVO\�ZLWK�DQ�LQVWLQFWLYH�DFW��DV�LQ�WKH�FDVH�RI�
WKH�JRRVH
V�HJJ�UROOLQJ���RU�PD\�RFFXU�LQWHUVSHUVHG�
ZLWK�LQVWLQFWV�LQ�D�EHKDYLRU�FKDLQ��
7KH�VWLPXOL�UHOHDVLQJ�WKH�DFW��LQQDWH�UHOHDVLQJ�

SDWWHUQ�IRU�WKH�LQVWLQFWLYH�DFW��� DFFRUGLQJ�WR�
7LQEHUJHQ��7LQEHUJHQ�DQG�.XHQHQ��������7LQ��
EHUJHQ��������DUH�QRW�QHFHVVDULO\�WKH�VDPH�DV�WKRVH�
JXLGLQJ�LW��L�H���WKH�LQQDWH�UHFHSWRU�SDWWHUQ�IRU�WKH�
WD[LV���,Q�WKH�FDVH�RI�HJJ�UROOLQJ��IRU�H[DPSOH��WKH�
LQVWLQFWLYH�DFW�LV�UHOHDVHG�E\�D� FRPELQDWLRQ�RI�
YLVXDO�VWLPXOL�DQG�WDFWXDO�VWLPXOL�UHODWHG�WR�WKH�
KDUGQHVV�RI�WKH�HJJ��DV�IHOW�E\�WKH�WLS�RI�WKH�ELOO�LQ�
WDSSLQJ��7KH� �VLGH�WR�VLGH��WD[LV��RQ�WKH�RWKHU�
KDQG��LV�UHOHDVHG�E\�WDFWXDO�VWLPXOL�RQ�WKH�XQGHU��
VLGH�RI�WKH�ELOO��

$�SSHWLWLYH�EHKDYLRU�

7KH�ILUVW�SDUW�RI�WKH�JRRVH
V�UHDFWLRQ�WR�WKH�HJJ�
RXWVLGH�WKH�QHVW�LV�D�VWUHWFKLQJ�RI�WKH�QHFN�IRUZDUG�
DQG�GRZQZDUG��WRZDUG�WKH�HJJ��7KLV�DFW��DFFRUGLQJ�
WR�/RUHQ]��KDV�D�GLIIHUHQW�FKDUDFWHU�IURP�WKH�LQ��
VWLQFWLYH�DFW�LWVHOI��,W�VHUYHV�WKH�SXUSRVH�RI�JHWWLQJ�
WKH�DQLPDO�LQWR�WKH�SDUWLFXODU�VLWXDWLRQ�LQ�ZKLFK�D�
VSHFLILF�LQVWLQFWLYH�DFW�FDQ�EH�UHOHDVHG��7KH�DFW�
WKXV�LV�WUXO\�JRDO�GLUHFWHG��DFFRUGLQJ�WR�/RUHQ]��
ZKR�WHUPV�LW��DSSHWLWLYH�EHKDYLRU���$SSHWHQ]YHU��
KDOWHQ���+H�UHJDUGV�DOO�JRDO�GLUHFWHG�EHKDYLRU�DV�
DSSHWLWLYH��LQ�WKH�VHQVH�WKDW�VXFK�DFWV�DUH�GLUHFWHG�
WRZDUG�JHWWLQJ�WKH�DQLPDO�LQWR�D�VLWXDWLRQ�LQ�ZKLFK�
VRPH�LQVWLQFWLYH�DFW�FDQ�EH�UHOHDVHG��)RU�KLP��
DSSHWLWLYH�EHKDYLRU�FDQ�EH� RI�HQRUPRXV�FRP��
SOH[LW\��LQYROYLQJ�LQVWLQFWV��WD[HV��DQG� OHDUQHG�
EHKDYLRU�RI�YDULRXV�NLQGV��6XFK�EHKDYLRU�QRUPDOO\�
RFFXUV�ZKHQ�WKH�OHYHO�RI�H[FLWDWLRQ�LQ�WKH�FHQWUDO�
QHUYRXV�V\VWHP�IRU�DQ\�LQVWLQFWLYH�DFW�EHFRPHV�
KLJK�HQRXJK��7KLV�FDXVHV�WKH�DQLPDO�WR�EHFRPH�
UHVWOHVV�DQG�DFWLYH��:KDW�VSHFLILF�NLQG�RI�DFWLYLW\�
PD\�RFFXU�GHSHQGV�RQ�WKH�NLQG�RI�DQLPDO��DQG�RQ�
ZKLFK�LQVWLQFW�LV� WKH�VRXUFH�RI�WKH�DSSHWLWLYH�
UHVWOHVVQHVV��)RU�H[DPSOH��D�UDW�VHW�LQWR�DFWLYLW\�E\�
D�KLJK�OHYHO�RI�HQHUJ\�VSHFLILF�IRU�WKH�LQVWLQFWLYH�
DFW�RI�HDWLQJ��L�H���KH�ZDQWV�WR�HDW��PD\�WXUQ�
WRZDUG�D�FRUQHU�RI�WKH�FDJH��ZDON�WRZDUG�LW��SLFN�

XS�D�SLHFH�RI�IRRG�LQ�LWV�SDZV��ELWH�DW�LW��DQG�FKHZ�
LW��1RZ��WKH�ZKROH�VHTXHQFH�RI�EHKDYLRU�LQ�WKLV�
K\SRWKHWLFDO�H[DPSOH�ZRXOG�EH�UHJDUGHG�E\�/RUHQ]�
DV�DSSHWLWLYH�WR�WKH�LQVWLQFWLYH�DFW�RI�FKHZLQJ��)RU�
KLP��WXUQLQJ�WRZDUG�WKH�FRUQHU�LV�D� WD[LV��WKH�
ZDONLQJ�LV�DQ�LQVWLQFWLYH�DFW��SLFNLQJ�XS�WKH�IRRG�
PLJKW�EH�DQ�LQVWLQFW��WXUQLQJ�WKH�KHDG�WRZDUG�WKH�
IRRG�KHOG�LQ�WKH�SDZV�LV�D�WD[LV��DQG�WKH�FKHZLQJ�
DQ�LQVWLQFW��:KLFK�FRUQHU�WKH�UDW�WXUQV�WRZDUG�
GHSHQGV�RQ�KLV�SDVW�H[SHULHQFH�WKH�WD[LV�LV�WKXV�
SDUWO\�OHDUQHG��7KH�WXUQLQJ�RI�WKH�KHDG�WRZDUG�
WKH�IRRG�LQ�WKH�SDZV��KRZHYHU��PLJKW�EH�LQQDWH��
>7LQEHUJHQ��������SRLQWV�RXW�WKDW�VRPH�WD[HV�PD\�
EH�OHDUQHG��RWKHUV�LQQDWH��$FFRUGLQJ�WR�/RUHQ]
V�
V\VWHP��KRZHYHU��DOO�LQVWLQFWLYH�DFWV��DV�GLVWLQFW�
IURP�WD[HV��DUH�LQQDWH�@�
)RU�/RUHQ]��WKH�ZKROH�FRPSOH[�RI�EHKDYLRU�LQ�

WKLV�H[DPSOH��LQYROYLQJ�LQVWLQFWV�DQG�WD[HV��OHDUQHG�
DQG�LQQDWH�HOHPHQWV��KDV�DW�LWV�FRUH�WKH�DFW�RI�
FKHZLQJ��DQG�LV�PRWLYDWHG�E\�WKH�H[FLWDWLRQ�VHW�XS�
E\�WKH�QHXUDO�FHQWHU�IRU�FKHZLQJ��7KH�DSSHWLWLYH�
EHKDYLRU�FRQWLQXHV�XQWLO�WKH�LQVWLQFWLYH�DFW� LV�
SHUIRUPHG��DQG�WKH�VSHFLILF�HQHUJ\�LV�WKXV�XVHG�XS��
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�DFFRUGLQJ�WR�/RUHQ]�
WKH�JRDO�RI�WKH�DSSHWLWLYH�EHKDYLRU�LV�WKH�SHU��
IRUPDQFH�RI�WKH�DFW��QRW�LWV�ELRORJLFDO�UHVXOW��7KDW�LV�
WR�VD\��LQ�RXU�K\SRWKHWLFDO�FDVH��WKH�QHHG�RI�ZKLFK�
WKH�DSSHWLWLYH�UHVWOHVVQHVV�LV�DQ�H[SUHVVLRQ�LV�UH��
GXFHG�QRW�E\�WKH�LQWURGXFWLRQ�RI�IRRG�LQWR�WKH�
VWRPDFK��EXW�E\�WKH�DFW�RI�FKHZLQJ��7KLV�LV�VKRZQ�
PRUH�FOHDUO\�LQ�WKH�FDVH�RI�LQVWLQFWLYH�DFWV�OLNH�
FRXUWVKLS�GLVSOD\V�RI�ELUGV��ZKLFK�IRUP�WKH�JRDO�RI�
DSSHWLWLYH�EHKDYLRU��PRYLQJ�WRZDUG�WKH�IHPDOH��
RULHQWLQJ�WR�WKH�IHPDOH��HWF���DQG�ZKLFK�DFFRUGLQJ�
WR�/RUHQ]�DUH�VXEMHFW�WR�/HHUODXIUHDNWLRQHQ�HYHQ�
WKRXJK�WKH\�GR�QRW��OLNH�FKHZLQJ�DQG�VZDOORZLQJ��
UHVXOW�LQ�WKH�VDWLVIDFWLRQ�RI�DQ�DSSDUHQW�SHULSKHUDO�
WLVVXH�QHHG��

352%/(06� 5$,6('� %<� ,167,1&7� 7+(25,(6�

(YHQ�WKLV�EULHI�VXPPDU\�EULQJV�WR�OLJKW�VHYHUDO�
TXHVWLRQV�ZKLFK�RXJKW�WR�EH�FULWLFDOO\�H[DPLQHG�
ZLWK�UHIHUHQFH�WR�WKH�WKHRU\��7KHVH�DUH�TXHVWLRQV��
IXUWKHUPRUH��ZKLFK�DSSO\�WR�LQVWLQFW�WKHRULHV�LQ�
JHQHUDO��$PRQJ�WKHP�DUH�� ���� WKH�SUREOHP�RI�
�LQQDWHQHVV��DQG�WKH�PDWXUDWLRQ�RI�EHKDYLRU������
WKH�SUREOHP�RI�OHYHOV�RI�RUJDQL]DWLRQ�LQ�DQ�RUJDQ��
LVP������WKH�QDWXUH�RI�HYROXWLRQDU\�OHYHOV�RI�EH��
KDYLRUDO�RUJDQL]DWLRQ��DQG�WKH�XVH�RI�WKH�FRP��
SDUDWLYH�PHWKRG�LQ�VWXG\LQJ�WKHP��DQG����� WKH�
PDQQHU�LQ�ZKLFK�SK\VLRORJLFDO�FRQFHSWV�PD\�EH�
SURSHUO\�XVHG�LQ�EHKDYLRU�DQDO\VLV��7KHUH�IROORZV�
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DQ�HYDOXDWLRQ�RI�/RUHQ]
V�WKHRU\�LQ�WHUPV�RI�WKHVH�
JHQHUDO�SUREOHPV��

�,QQDWHQHVV��RI�EHKDYLRU�

7KH�SUREOHP�

/RUHQ]�DQG�7LQEHUJHQ�FRQVLVWHQWO\�VSHDN�RI�EH��
KDYLRU�DV�EHLQJ��LQQDWH��RU��LQKHULWHG��DV�WKRXJK�
WKHVH�ZRUGV�VXUHO\�UHIHUUHG�WR�D�GHILQDEOH��GHILQLWH��
DQG�GHOLPLWHG�FDWHJRU\�RI�EHKDYLRU��,W�ZRXOG�EH�
LPSRVVLEOH�WR�RYHUHVWLPDWH�WKH�KHXULVWLF�YDOXH�
ZKLFK�WKH\�LPSO\�IRU�WKH�FRQFHSWV��LQQDWH��DQG�
�QRW�LQQDWH���3HUKDSV�WKH�PRVW�HIIHFWLYH�ZD\�WR�
WKURZ�OLJKW�RQ�WKH��LQVWLQFW��SUREOHP�LV�WR�FRQ��
VLGHU�FDUHIXOO\�MXVW�ZKDW�LW�PHDQV�WR�VD\�WKDW�D�
PRGH�RI�EHKDYLRU�LV�LQQDWH��DQG�KRZ�PXFK�LQVLJKW�
WKLV�NLQG�RI�VWDWHPHQW�JLYHV�LQWR�WKH�RULJLQ�DQG�
QDWXUH�RI�WKH�EHKDYLRU��
7LQEHUJHQ��������� FORVHO\�IROORZLQJ�/RUHQ]��

VSHDNV�RI�LQVWLQFWLYH�DFWV�DV��KLJKO\�VWHUHRW\SHG��
FRRUGLQDWHG�PRYHPHQWV��WKH�QHXURPRWRU�DSSDUDWXV�
RI�ZKLFK�EHORQJV��LQ�LWV�FRPSOHWH�IRUP��WR� WKH�
KHUHGLWDU\�FRQVWLWXWLRQ�RI�WKH�DQLPDO���/RUHQ]�
�������VSHDNV�RI�FKDUDFWHULVWLFV�RI�EHKDYLRU�ZKLFK�
DUH��KHUHGLWDU\��LQGLYLGXDOO\�IL[HG��DQG�WKXV�RSHQ�
WR� HYROXWLRQDU\�DQDO\VLV���/RUHQ]� ������� DOVR�
UHIHUV�WR�SHUFHSWXDO�SDWWHUQV���UHOHDVHUV���ZKLFK�
DUH�SUHVXPHG�WR�EH� LQQDWH�EHFDXVH�WKH\�HOLFLW�
�LQVWLQFWLYH��EHKDYLRU�WKH�ILUVW�WLPH�WKH\�DUH�SUH��
VHQWHG�WR�WKH�DQLPDO��+H�DOVR�UHIHUV�WR�WKRVH�PRWRU�
SDWWHUQV�DV�LQQDWH�ZKLFK�RFFXU�IRU�WKH�ILUVW�WLPH�
ZKHQ�WKH�SURSHU�VWLPXOL�DUH�SUHVHQWHG��/RUHQ]
V�
VWXGHQW�*URKPDQQ���������DV�ZHOO�DV�7LQEHUJHQ�
DQG�.XHQHQ���������VSHDN�RI�EHKDYLRU�DV�EHLQJ�
LQQDWHO\�GHWHUPLQHG�EHFDXVH�LW�PDWXUHV�LQVWHDG�RI�
GHYHORSLQJ�WKURXJK�OHDUQLQJ��
,W�LV�WKXV�DSSDUHQW�WKDW�/RUHQ]�DQG�7LQEHUJHQ��

E\��LQQDWH��EHKDYLRU��PHDQ�EHKDYLRU�ZKLFK�LV�
KHUHGLWDULO\�GHWHUPLQHG��ZKLFK�LV�SDUW�RI�WKH�RULJL��
QDO�FRQVWLWXWLRQ�RI�WKH�DQLPDO��ZKLFK�DULVHV�TXLWH�
LQGHSHQGHQWO\�RI�WKH�DQLPDO
V�H[SHULHQFH�DQG�
HQYLURQPHQW��DQG�ZKLFK�LV�GLVWLQFW�IURP�DFTXLUHG�
RU�OHDUQHG�EHKDYLRU��
,W�LV�DOVR�DSSDUHQW��H[SOLFLWO\�RU�LPSOLFLWO\��WKDW�

/RUHQ]�DQG�7LQEHUJHQ�UHJDUG�DV�WKH�PDMRU�FULWHULD�
RI�LQQDWHQHVV�WKDW������WKH�EHKDYLRU�EH�VWHUHRW\SHG�
DQG�FRQVWDQW�LQ�IRUP������LW�EH�FKDUDFWHULVWLF�RI�WKH�
VSHFLHV������LW�DSSHDU�LQ�DQLPDOV�ZKLFK�KDYH�EHHQ�
UDLVHG�LQ�LVRODWLRQ�IURP�RWKHUV��DQG�����LW�GHYHORS�
IXOO\�IRUPHG�LQ�DQLPDOV�ZKLFK�KDYH�EHHQ�SUHYHQWHG�
IURP�SUDFWLFLQJ�LW��
8QGRXEWHGO\��WKHUH�DUH�EHKDYLRU�SDWWHUQV�ZKLFK�

PHHW�WKHVH�FULWHULD��(YHQ�VR��WKLV�GRHV�QRW�QHFHV��

VDULO\�LPSO\�WKDW�/RUHQ]
V�LQWHUSUHWDWLRQ�RI�WKHVH�
EHKDYLRU�SDWWHUQV�DV��LQQDWH��RIIHUV�JHQXLQH�DLG�WR�
D�VFLHQWLILF�XQGHUVWDQGLQJ�RI�WKHLU�RULJLQ�DQG�RI�WKH�
PHFKDQLVPV�XQGHUO\LQJ�WKHP��
,Q�RUGHU�WR�H[DPLQH�WKH�VRXQGQHVV�RI�WKH�FRQ��

FHSW�RI��LQQDWHQHVV��LQ�WKH�DQDO\VLV�RI�EHKDYLRU��LW�
ZLOO�EH�LQVWUXFWLYH�WR�VWDUW�ZLWK�D�FRQVLGHUDWLRQ�RI�
RQH�RU�WZR�EHKDYLRU�SDWWHUQV�ZKLFK�KDYH�DOUHDG\�
EHHQ�DQDO\]HG�WR�VRPH�H[WHQW��

3HFNLQJ�LQ�WKH�FKLFN�

'RPHVWLF�FKLFNV�FKDUDFWHULVWLFDOO\�EHJLQ�WR�SHFN�
DW�REMHFWV��LQFOXGLQJ�IRRG�JUDLQV��VRRQ�DIWHU�KDWFK��
LQJ��6KHSDUG�DQG�%UHHG��������%LUG��������&UX]H��
������DQG�RWKHUV���7KH�SHFNLQJ�EHKDYLRU�FRQVLVWV�RI�
DW� OHDVW�WKUHH�KLJKO\�VWHUHRW\SHG�FRPSRQHQWV��
KHDG�OXQJLQJ��ELOO�RSHQLQJ�DQG�FORVLQJ��DQG�VZDO��
ORZLQJ��7KH\�DUH�RUGLQDULO\�FRRUGLQDWHG�LQWR�D�
VLQJOH�UHVXOWDQW�DFW�RI�OXQJLQJ�DW�WKH�JUDLQ�ZKLOH�
RSHQLQJ�WKH�ELOO��IROORZHG�E\�VZDOORZLQJ�ZKHQ�WKH�
JUDLQ�LV�SLFNHG�XS��7KLV�FRRUGLQDWLRQ�LV�SUHVHQW�WR�
VRPH�H[WHQW�VRRQ�DIWHU�KDWFKLQJ��DQG� LPSURYHV�
ODWHU��HYHQ��WR�D�VOLJKW�H[WHQW��LI�WKH�FKLFN�LV�SUH��
YHQWHG�IURP�SUDFWLFLQJ���
7KLV�SHFNLQJ�LV�VWHUHRW\SHG��FKDUDFWHULVWLF�RI�WKH�

VSHFLHV��DSSHDUV�LQ�LVRODWHG�FKLFNV��LV�SUHVHQW�DW�WKH�
WLPH�RI�KDWFKLQJ��DQG�VKRZV�VRPH�LPSURYHPHQW�LQ�
WKH�DEVHQFH�RI�VSHFLILF�SUDFWLFH��2EYLRXVO\��LW�
TXDOLILHV�DV� DQ� �LQQDWH��EHKDYLRU��LQ�WKH�VHQVH�
XVHG�E\�/RUHQ]�DQG�7LQEHUJHQ��
.XR� �����D�G��KDV�VWXGLHG�WKH�HPEU\RQLF�GH��

YHORSPHQW�RI�WKH�FKLFN�LQ�D�ZD\�ZKLFK�WKURZV�FRQ��
VLGHUDEOH�OLJKW�RQ�WKH�RULJLQ�RI�WKLV��LQQDWH��EH��
KDYLRU��$V�HDUO\�DV�WKUHH�GD\V�RI�HPEU\RQLF�DJH��
WKH�QHFN�LV�SDVVLYHO\�EHQW�ZKHQ�WKH�KHDUWEHDW�
FDXVHV�WKH�KHDG��ZKLFK�UHVWV�RQ�WKH�WKRUD[��WR�ULVH�
DQG�IDOO��7KH�KHDG�LV�VWLPXODWHG�WDFWXDOO\�E\�WKH�
\RON�VDF��ZKLFK�LV�PRYHG�PHFKDQLFDOO\�E\�DPQLRQ�
FRQWUDFWLRQV�V\QFKURQL]HG�ZLWK�WKH�KHDUWEHDWV�
ZKLFK�FDXVH�KHDG�PRYHPHQW��%HJLQQLQJ�DERXW�RQH�
GD\�ODWHU��WKH�KHDG�ILUVW�EHQGV�DFWLYHO\�LQ�UHVSRQVH�
WR�WDFWXDO�VWLPXODWLRQ��$W�DERXW�WKLV�WLPH��WRR��WKH�
ELOO�EHJLQV�WR�RSHQ�DQG�FORVH�ZKHQ�WKH�ELUG�QRGV��
DFFRUGLQJ�WR�.XR�� DSSDUHQWO\�WKURXJK�QHUYRXV�
H[FLWDWLRQ�IXUQLVKHG�E\� WKH�KHDG� PRYHPHQWV�
WKURXJK�LUUDGLDWLRQ�LQ�WKH�VWLOO�LQFRPSOHWH�QHUYRXV�
V\VWHP��%LOO�RSHQLQJ�DQG� FORVLQJ�EHFRPH�LQGH��
SHQGHQW�RI�KHDG�DFWLYLW\�RQO\�VRPHZKDW�ODWHU��
$IWHU�DERXW���RU���GD\V��IOXLG�IRUFHG�LQWR�WKH�WKURDW�
E\�WKH�ELOO�DQG�KHDG�PRYHPHQWV�FDXVHV�VZDOORZLQJ��
2Q�WKH�WZHOIWK�GD\��ELOO�RSHQLQJ�DOZD\V�IROORZV�
KHDG�PRYHPHQW��
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,Q�WKH�OLJKW�RI�.XR
V�VWXGLHV�WKH��LQQDWHQHVV��RI�
WKH�FKLFN
V�SHFNLQJ�WDNHV�RQ�D�GLIIHUHQW�FKDUDFWHU�
IURP�WKDW�VXJJHVWHG�E\�WKH�FRQFHSW�RI�D�XQLWDU\��
LQQDWH�LWHP�RI� EHKDYLRU��.XR
V� REVHUYDWLRQV�
VWURQJO\�VXJJHVW�VHYHUDO�LQWHUSUHWDWLRQV�RI�WKH�
GHYHORSPHQW�RI�SHFNLQJ��ZKLFK��RI�FRXUVH��DUH�VXE��
MHFW�WR�IXUWKHU�FODULILFDWLRQ���)RU�H[DPSOH��WKH�
KHDG�OXQJH�DULVHV�IURP�WKH�SDVVLYH�KHDG�EHQGLQJ�
ZKLFK�RFFXUV�FRQWLJXRXVO\�ZLWK�WDFWXDO�VWLPXODWLRQ�
RI�WKH�KHDG�ZKLOH�WKH�QHUYRXV�FRQWURO�RI�WKH�
PXVFOHV�LV�EHLQJ�HVWDEOLVKHG��%\�WKH�WLPH�RI�KDWFK��
LQJ��KHDG�OXQJLQJ�LQ�UHVSRQVH�WR�WDFWXDO�VWLPXODWLRQ�
LV�YHU\�ZHOO�HVWDEOLVKHG��LQ�IDFW��LW�SOD\V�D�PDMRU�
UROH�LQ�WKH�KDWFKLQJ�SURFHVV���
7KH�JHQHVLV�RI�KHDG�OXQJLQJ�WR�YLVXDO�VWLPXODWLRQ�

LQ�WKH�FKLFN�KDV�QRW�EHHQ�DQDO\]HG��,Q�$PEO\VWRPD��
KRZHYHU��&RJKLOO��������KDV�VKRZQ�WKDW�D�FORVHO\�
DQDORJRXV�VKLIW�IURP�WDFWXDO�WR�YLVXDO�FRQWURO�LV�D�
FRQVHTXHQFH�RI� WKH� HVWDEOLVKPHQW�RI� FHUWDLQ�
DQDWRPLFDO�UHODWLRQVKLSV�EHWZHHQ�WKH�RSWLF�QHUYH�
DQG�WKH�EUDLQ�UHJLRQ�ZKLFK�HDUOLHU�PHGLDWHG�WKH�
OXQJLQJ�UHVSRQVH�WR�WDFWXDO�VWLPXODWLRQ��VR�WKDW�
YLVXDO�VWLPXOL�FRPH�WR�HOLFLW�UHVSRQVHV�HVWDEOLVKHG�
GXULQJ�D�SHULRG�RI�SXUHO\�WDFWXDO�VHQVLWLYLW\��,I�D�
VLPLODU�VLWXDWLRQ�REWDLQV�LQ�WKH�FKLFN��ZH�ZRXOG�EH�
GHDOLQJ�ZLWK�D� FDVH�RI�LQWHUVHQVRU\�HTXLYDOHQFH��
LQ�ZKLFK�YLVXDO�VWLPXOL��EHFDXVH�RI�WKH�DQDWRPLFDO�
UHODWLRQVKLSV�EHWZHHQ�WKH� YLVXDO� DQG� WDFWXDO�
UHJLRQV�RI�WKH�EUDLQ��EHFDPH�HTXLYDOHQW�WR�WDFWXDO�
VWLPXOL��ZKLFK�LQ�WXUQ�EHFDPH�HIIHFWLYH�WKURXJK�DQ�
DOUHDG\�DQDO\]HG�SURFHVV�RI�GHYHORSPHQW��ZKLFK�
LQYROYHG�FRQGLWLRQLQJ�DW�D�YHU\�HDUO\�DJH��0DLHU�
DQG�6FKQHLUOD���������
7KH�RULJLQDOO\�GLIIXVH�FRQQHFWLRQ�EHWZHHQ�KHDG��

OXQJH�DQG�ELOO�RSHQLQJ�DSSHDUV�WR�EH�VWUHQJWKHQHG�
E\�WKH�UHSHDWHG�HOLFLWDWLRQ�RI�OXQJLQJ�DQG�ELOOLQJ�
E\�WDFWXDO�VWLPXODWLRQ�E\�WKH�\RON�VDF��7KH�UH��
SHDWHG�HOLFLWDWLRQ�RI�VZDOORZLQJ�E\�WKH�SUHVVXUH�RI�
DPQLRWLF�IOXLG�IROORZLQJ�ELOO�RSHQLQJ�SUREDEO\�LV�
LPSRUWDQW�LQ� WKH�HVWDEOLVKPHQW�RI� WKH�SRVW��
KDWFKLQJ� LQWHJUDWLRQ� RI� ELOO�RSHQLQJ�DQG�
VZDOORZLQJ��

0DWHUQDO�EHKDYLRU�LQ�WKH�UDW�

$QRWKHU�H[DPSOH�RI�EHKDYLRU�DSSHDULQJ�WR�IXOILO�
WKH�FULWHULD�RI��LQQDWHQHVV��PD\�EH�IRXQG�LQ�WKH�
PDWHUQDO�EHKDYLRU�RI�WKH�UDW��
3UHJQDQW�IHPDOH�UDWV�EXLOG�QHVWV�E\�SLOLQJ�XS�

VWULSV�RI�SDSHU�RU�RWKHU�PDWHULDO��0RWKHU�UDWV�ZLOO�
�UHWULHYH��WKHLU�SXSV�WR�WKH�QHVW�E\�SLFNLQJ�WKHP�
XS�LQ�WKH�PRXWK�DQG�FDUU\LQJ�WKHP�EDFN�WR�WKH�
QHVW��1HVW�EXLOGLQJ�DQG�UHWULHYLQJ�ERWK�RFFXU�LQ�

DOO�QRUPDO�UDWV��WKH\�RFFXU�LQ�UDWV�ZKLFK�KDYH�EHHQ�
UDLVHG�LQ�LVRODWLRQ��DQG�WKH\�RFFXU�ZLWK�QR�HYLGHQFH�
RI�SUHYLRXV�SUDFWLFH��VLQFH�ERWK�DUH�SHUIRUPHG�
ZHOO�E\�SULPLSDURXV�UDWV��UHWULHYLQJ�PD\�WDNH�SODFH�
IRU�WKH�ILUVW�WLPH�RQO\�D�IHZ�PLQXWHV�DIWHU�WKH�ELUWK�
RI�WKH�ILUVW�OLWWHU�RI�D�UDW�UDLVHG�LQ�LVRODWLRQ���%RWK�
EHKDYLRU�SDWWHUQV�WKHUHIRUH�DSSHDU�WR�VDWLVI\�WKH�
FULWHULD�RI��LQQDWHQHVV���:LHVQHU�DQG� 6KHDUG��
�������
5LHVV��SHUV��FRP����KRZHYHU��UDLVHG�UDWV�LQ�LVR��

ODWLRQ��DW�WKH�VDPH�WLPH�SUHYHQWLQJ�WKHP�IURP�
HYHU�PDQLSXODWLQJ�RU�FDUU\LQJ�DQ\�REMHFWV��7KH�
IORRU�RI�WKH�OLYLQJ�FDJH�ZDV�RI�QHWWLQJ�VR�WKDW�IHFHV�
GURSSHG�GRZQ�RXW�RI�UHDFK��$OO�IRRG�ZDV�SRZGHUHG��
VR�WKDW�WKH�UDWV�QHYHU�FDUULHG�IRRG�SHOOHWV��:KHQ�
PDWXUH��WKHVH�UDWV�ZHUH�SODFHG�LQ�UHJXODU�EUHHGLQJ�
FDJHV��7KH\�EUHG��EXW�GLG�QRW�EXLOG�QRUPDO�QHVWV�RU�
UHWULHYH�WKHLU�\RXQJ�QRUPDOO\��7KH\�VFDWWHUHG�
QHVWLQJ�PDWHULDO�DOO�RYHU�WKH�IORRU�RI�WKH�FDJH��DQG�
VLPLODUO\�PRYHG�WKH�\RXQJ�IURP�SODFH�WR�SODFH�
ZLWKRXW�FROOHFWLQJ�WKHP�DW�D�QHVW�SODFH��
)HPDOH�UDWV�GR�D�JUHDW�GHDO�RI�OLFNLQJ�RI�WKHLU�

RZQ� JHQLWDOLD��SDUWLFXODUO\�GXULQJ�SUHJQDQF\�
�:LHVQHU�DQG�6KHDUG���������7KLV�LQFUHDVHG�OLFNLQJ�
GXULQJ�SUHJQDQF\�KDV�VHYHUDO�SUREDEOH�EDVHV��WKH�
UHODWLYH�LPSRUWDQFH�RI�ZKLFK�LV�QRW�\HW�NQRZQ��7KH�
LQFUHDVHG�QHHG�RI�WKH�SUHJQDQW�UDW�IRU�SRWDVVLXP�
VDOWV��+HSSHO�DQG�6FKPLGW��������SUREDEO\�DF��
FRXQWV�LQ�SDUW�IRU�WKH�LQFUHDVHG�OLFNLQJ�RI�WKH�
VDOW\�ERG\�IOXLGV�DV�GRHV�WKH�LQFUHDVHG�LUULWDELOLW\�
RI�WKH�JHQLWDO�RUJDQV�WKHPVHOYHV��%LUFK��SHUV��FRP���
KDV�VXJJHVWHG�WKDW�WKLV�JHQLWDO�OLFNLQJ�PD\�SOD\�
DQ�LPSRUWDQW�UROH�LQ�WKH�GHYHORSPHQW�RI�OLFNLQJ�
DQG�UHWULHYLQJ�RI�WKH�\RXQJ��+H�LV�UDLVLQJ�IHPDOH�
UDWV�ILWWHG�IURP�DQ�HDUO\�DJH�ZLWK�FROODUV�PDGH�RI�
UXEEHU�GLVFV��VR�ZRUQ�WKDW�WKH�UDW�LV�HIIHFWLYHO\�
SUHYHQWHG�IURP�OLFNLQJ�LWV� JHQLWDOLD��3UHVHQW�
LQGLFDWLRQV��EDVHG�RQ�OLPLWHG�GDWD��DUH�WKDW�UDWV�VR�
UDLVHG�HDW�D�KLJK�SHUFHQWDJH�RI�WKHLU�\RXQJ��WKDW�
WKH�\RXQJ�LQ�WKH�QHVW�PD\�EH�IRXQG�XQGHU�DQ\�SDUW�
RI�WKH�IHPDOH�LQVWHDG�RI�FRQFHQWUDWHG�SRVWHULRUO\�
DV�ZLWK�QRUPDO�PRWKHU�UDWV��DQG�WKDW�UHWULHYLQJ�
GRHV�QRW�RFFXU��
7KHVH�FRQVLGHUDWLRQV�UDLVH�VRPH�TXHVWLRQV�FRQ��

FHUQLQJ�QDWLYLVWLF�LQWHUSUHWDWLRQV�RI�QHVW�EXLOGLQJ�
DQG�UHWULHYLQJ�LQ�WKH�UDW��DQG�FRQFHUQLQJ�WKH�PHDQ��
LQJ�RI�WKH�FULWHULD�RI��LQQDWHQHVV���7R�EHJLQ�ZLWK��
LW�LV�DSSDUHQW�WKDW�SUDFWLFH�LQ�FDUU\LQJ�IRRG�SHOOHWV�
LV�SDUWO\�HTXLYDOHQW��IRU�WKH�GHYHORSPHQW�RI�QHVW��
EXLOGLQJ�DQG�UHWULHYLQJ��WR�SUDFWLFH�LQ�FDUU\LQJ�
QHVWLQJ�PDWHULDO��DQG� LQ� FDUU\LQJ�WKH�\RXQJ��
.LQGHU��������KDV�VKRZQ�WKDW�QHVW�EXLOGLQJ�DF��
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WLYLW\�LV�LQYHUVHO\�FRUUHODWHG�ZLWK�HQYLURQPHQWDO�
WHPSHUDWXUH��DQG�WKDW�LW�FDQ�EH�VWRSSHG�E\�UDLVLQJ�
WKH�WHPSHUDWXUH�VXIILFLHQWO\��7KLV�ILQGLQJ��WRJHWKHU�
ZLWK�5LHVV
V�H[SHULPHQW��VXJJHVWV�WKDW�WKH�QHVW��
EXLOGLQJ�DFWLYLW\�DULVHV�IURP�RUGLQDU\�IRRG��DQG�
RWKHU�REMHFW��PDQLSXODWLRQ�DQG�FROOHFWLRQ�XQGHU�
FRQGLWLRQV�ZKHUH�WKH�DFFXPXODWLRQ�RI�FHUWDLQ�W\SHV�
RI�PDQLSXODWHG�PDWHULDO�OHDGV�WR�LPPHGLDWH�VDWLV��
IDFWLRQ�RI�RQH�RI�WKH�DQLPDO
V�QHHGV��ZDUPWK���
7KH�IDFW�WKDW�WKH�UDW�LV�JHQHUDOO\�PRUH�DFWLYH�DW�
ORZHU�WHPSHUDWXUHV��%URZPDQ��������0RUJDQ��
������DOVR�FRQWULEXWHV�WR�WKH�SUREDELOLW\�WKDW�QHVW��
EXLOGLQJ�DFWLYLW\�ZLOO�GHYHORS��,Q�DGGLWLRQ��WKH�UDW�
QRUPDOO\�WHQGV�WR�VWD\�FORVH�WR�WKH�ZDOOV�RI�LWV�
FDJH��DQG�WKXV�WR�VSHQG�PXFK�WLPH�LQ�FRUQHUV��7KLV�
IDFLOLWDWHV�WKH�FROOHFWLRQ�RI�QHVWLQJ�PDWHULDO�LQWR�
RQH�FRUQHU�RI�WKH�FDJH��DQG�WKH�ODWHU�UHWULHYLQJ�RI�
WKH�\RXQJ�WR�WKDW�FRUQHU��3DWULFN�DQG�/DXJKOLQ�
�������KDYH�VKRZQ�WKDW�UDWV�UDLVHG�LQ�DQ�HQYLURQ��
PHQW�ZLWKRXW�RSDTXH�ZDOOV�GR�QRW�GHYHORS�WKLV�
�XQLYHUVDO��WHQGHQF\�RI�UDWV�WR�ZDON�FORVH�WR�WKH�
ZDOO��%LUFK
V�H[SHULPHQW�VXJJHVWV�WKDW�WKH�UDW
V�
H[SHULHQFH�LQ�OLFNLQJ�LWV�RZQ�JHQLWDOLD�KHOSV�WR�
HVWDEOLVK�UHWULHYLQJ�DV�D�UHVSRQVH�WR�WKH�\RXQJ��DV�
GRHV�LWV�H[SHULHQFH�LQ�FDUU\LQJ�IRRG�DQG�QHVWLQJ�
PDWHULDO��

0DWXUDWLRQ�YV��OHDUQLQJ��RU�GHYHORSPHQW"�
7KH�LVRODWLRQ�H[SHULPHQW�

7KHVH�VWXGLHV�VXJJHVW�VRPH�VHFRQG�WKRXJKWV�RQ�
WKH�QDWXUH�RI�WKH��LVRODWLRQ�H[SHULPHQW���,W� LV�
REYLRXV�WKDW�E\�WKH�FULWHULD�XVHG�E\�/RUHQ]�DQG�
RWKHU�LQVWLQFW�WKHRULVWV��SHFNLQJ�LQ�WKH�FKLFN�DQG�
QHVW�EXLOGLQJ�DQG�UHWULHYLQJ�LQ�WKH�UDW�DUH�QRW�
�OHDUQHG��EHKDYLRU��7KH\�IXOILO�DOO� FULWHULD�RI�
�LQQDWHQHVV���L�H���RI�EHKDYLRU�ZKLFK�GHYHORSV�
ZLWKRXW�RSSRUWXQLW\�IRU�SUDFWLFH�RU�LPLWDWLRQ��<HW��
LQ�HDFK�FDVH��DQDO\VLV�RI�WKH�GHYHORSPHQWDO�SURFHVV�
LQYROYHG�VKRZV�WKDW�WKH�EHKDYLRU�SDWWHUQV�FRQ��
FHUQHG�DUH�QRW�XQLWDU\��DXWRQRPRXVO\�GHYHORSLQJ�
WKLQJV��EXW�UDWKHU�WKDW�WKH\�HPHUJH�RQWRJHQHWLFDOO\�
LQ�FRPSOH[�ZD\V�IURP�WKH�SUHYLRXVO\�GHYHORSHG�
RUJDQL]DWLRQ�RI�WKH�RUJDQLVP�LQ�D�JLYHQ�VHWWLQJ��
:KDW��WKHQ�LV�ZURQJ�ZLWK�WKH�LPSOLFDWLRQ�RI�WKH�

�LVRODWLRQ�H[SHULPHQW���WKDW�EHKDYLRU�GHYHORSHG�LQ�
LVRODWLRQ�PD\�EH�FRQVLGHUHG��LQQDWH��LI�WKH�DQLPDO�
GLG�QRW�SUDFWLFH�LW�VSHFLILFDOO\"�
/RUHQ]�UHSHDWHGO\�UHIHUV�WR�EHKDYLRU�DV�EHLQJ�

LQQDWH�EHFDXVH�LW�LV�GLVSOD\HG�E\�DQLPDOV�UDLVHG�LQ�
LVRODWLRQ��7KH�UDLVLQJ�RI�UDWV�LQ�LVRODWLRQ��DQG�WKHLU�
VXEVHTXHQW�WHVWLQJ�IRU�QHVWLQJ�EHKDYLRU��LV�W\SLFDO�
RI�LVRODWLRQ�H[SHULPHQWV��7KH�GHYHORSPHQW�RI�WKH�

FKLFN�LQVLGH�WKH�HJJ�PLJKW�EH�UHJDUGHG�DV�WKH�LGHDO�
LVRODWLRQ�H[SHULPHQW��
,W�PXVW�EH�UHDOL]HG�WKDW�DQ�DQLPDO�UDLVHG�LQ�

LVRODWLRQ�IURP�IHOORZ�PHPEHUV�RI�KLV�VSHFLHV�LV�QRW�
QHFHVVDULO\�LVRODWHG�IURP�WKH�HIIHFW�RI�SURFHVVHV�DQG�
HYHQWV�ZKLFK�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�DQ\�
SDUWLFXODU�EHKDYLRU�SDWWHUQ��7KH�LPSRUWDQW�TXHVWLRQ�
LV�QRW��,V�WKH�DQLPDO�LVRODWHG"��EXW��)URP�ZKDW�LV�
WKH�DQLPDO�LVRODWHG"��7KH�LVRODWLRQ�H[SHULPHQW��LI�
WKH�FRQGLWLRQV�DUH�ZHOO�DQDO\]HG��SURYLGHV�DW�EHVW�D�
QHJDWLYH�LQGLFDWLRQ�WKDW�FHUWDLQ�VSHFLILHG�HQYLURQ��
PHQWDO�IDFWRUV�SUREDEO\�DUH�QRW�GLUHFWO\�LQYROYHG�
LQ�WKH�JHQHVLV�RI�D�SDUWLFXODU�EHKDYLRU��+RZHYHU��
WKH�LVRODWLRQ�H[SHULPHQW�E\�LWV�YHU\�QDWXUH�GRHV�QRW�
JLYH�D�SRVLWLYH�LQGLFDWLRQ�WKDW�EHKDYLRU�LV��LQQDWH��
RU�LQGHHG�DQ\�LQIRUPDWLRQ�DW�DOO�DERXW�ZKDW�WKH�
SURFHVV�RI�GHYHORSPHQW�RI�WKH�EHKDYLRU�UHDOO\�FRQ��
VLVWHG�RI��7KH�H[DPSOH�RI�WKH�QHVW�EXLOGLQJ�DQG�
UHWULHYLQJ�E\�UDWV�ZKLFK�DUH�LVRODWHG�IURP�RWKHU�
UDWV�EXW�QRW�IURP�WKHLU�IRRG�SHOOHWV�RU�IURP�WKHLU�
RZQ�JHQLWDOLD�LOOXVWUDWHV�WKH�GDQJHU�RI�DVVXPLQJ�
�LQQDWHQHVV��PHUHO\�EHFDXVH�D�SDUWLFXODU�K\SRWKH��
VLV�DERXW�OHDUQLQJ�VHHPV�WR�EH�GLVSURYHG��7KLV�LV�
ZKDW�LV�FRQVLVWHQWO\�GRQH�E\�7LQEHUJHQ��DV��IRU�
H[DPSOH��ZKHQ�KH�VD\V��������RI�FHUWDLQ�EHKDYLRU�
SDWWHUQV�RI�WKH�WKUHH�VSLQHG�VWLFNOHEDFN���7KH�UH��
OHDVLQJ�PHFKDQLVPV�RI�WKHVH�UHDFWLRQV�DUH�DOO�LQ��
QDWH��$�PDOH�WKDW�ZDV�UHDUHG�LQ�LVRODWLRQ����� ZDV�
WHVWHG�ZLWK�PRGHOV�EHIRUH�LW�KDG�HYHU�VHHQ�DQRWKHU�
VWLFNOHEDFN��7KH����� >VWLPXOL@����� KDG�WKH�VDPH�UH��
OHDVHU�IXQFWLRQV�DV�LQ�WKH�H[SHULPHQWV�ZLWK�QRUPDO�
PDOHV���6XFK�LVRODWLRQ�LV�E\�QR�PHDQV�D�ILQDO�RU�
FRPSOHWH�FRQWURO�RQ�SRVVLEOH�HIIHFWV�IURP�H[SHUL��
HQFH��)RU�H[DPSOH��LV�WKH��LVRODWHG��ILVK�XQLQ��
IOXHQFHG�E\�LWV�RZQ�UHIOHFWLRQ�IURP�D�ZDWHU�ILOP�RU�
JODVV�ZDOO"�,V�WKH�DQLPDO
V�H[SHULHQFH�ZLWK�KXPDQ�
KDQGOHUV��IRRG�REMHFWV��HWF���UHDOO\�LUUHOHYDQW"�
6LPLODUO\��+RZHOOV�DQG�9LQH��������KDYH�UH��

SRUWHG�WKDW�FKLFNV�UDLVHG�LQ�PL[HG�IORFNV�RI�WZR�
YDULHWLHV��ZKHQ�WHVWHG�LQ�D�<�PD]H��OHDUQ�WR�JR�WR�
FKLFNV�RI�WKHLU�RZQ�YDULHW\�PRUH�UHDGLO\�WKDQ�WR�
WKRVH�RI�WKH�RWKHU�YDULHW\��7KH\�FRQFOXGHG�WKDW�WKH�
�OHDUQLQJ�LV�DFFHOHUDWHG�RU�UHWDUGHG������EHFDXVH�RI�
WKH�GLUHFWLYH�LQIOXHQFH�RI�LQQDWH�IDFWRUV���,Q�WKLV�
FDVH��6FKQHLUOD��������VXJJHVWV�WKDW�WKH�HIIHFW�RI�
WKH�FKLFN
V�H[SHULHQFH�ZLWK�LWV�RZQ�FKLUSLQJ�GXULQJ�
IHHGLQJ�KDV�QRW�EHHQ�DGHTXDWHO\�FRQVLGHUHG�DV�D�
VRXUFH�RI�GLIIHUHQWLDO�OHDUQLQJ�SUHYLRXV�WR�WKH�H[��
SHULPHQW��7KLV�FULWLFLVP�PD\�DOVR�EH�PDGH�RI�D�
VLPLODU�VWXG\�E\�6FKRROODQG��������XVLQJ�FKLFNV�
DQG�GXFNOLQJV��
(YHQ�PRUH�IXQGDPHQWDO�LV�WKH�TXHVWLRQ�RI�ZKDW�
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LV�PHDQW�E\��PDWXUDWLRQ���:H�PD\�DVN�ZKHWKHU�
H[SHULPHQWV�EDVHG�RQ�WKH�DVVXPSWLRQ�RI�DQ�DEVR��
OXWH�GLFKRWRP\�EHWZHHQ�PDWXUDWLRQ�DQG�OHDUQLQJ�
HYHU�UHDOO\�WHOO�XV�ZKDW�LV�PDWXULQJ��RU�KRZ�LW�LV�
PDWXULQJ"�:KHQ�WKH�TXHVWLRQ�LV�H[DPLQHG�LQ�WHUPV�
RI� GHYHORSPHQWDO�SURFHVVHV�DQG� UHODWLRQVKLSV��
UDWKHU�WKDQ�LQ�WHUPV�RI�SUHFRQFHLYHG�FDWHJRULHV��
WKH�PDWXUDWLRQ�YHUVXV�OHDUQLQJ�IRUPXODWLRQ�RI�WKH�
SUREOHP�LV�PRUH�RU�OHVV�GLVVLSDWHG��)RU�H[DPSOH��LQ�
WKH�UDW�QHVW�EXLOGLQJ�SUREDEO\�GRHV�QRW�PDWXUH�
DXWRQRPRXVO\�DQG�LW�LV�QRW�OHDUQHG��,W� LV�QRW�
�QHVW�EXLOGLQJ��ZKLFK�LV�OHDUQHG��1HVW�EXLOGLQJ�
GHYHORSV�LQ�FHUWDLQ�VLWXDWLRQV�WKURXJK�D�GHYHORS��
PHQWDO�SURFHVV�LQ�ZKLFK�DW�HDFK�VWDJH�WKHUH�LV�DQ�
LGHQWLILDEOH�LQWHUDFWLRQ�EHWZHHQ�WKH�HQYLURQPHQW�
DQG�RUJDQLF�SURFHVVHV��DQG�ZLWKLQ�WKH�RUJDQLVP��
WKLV�LQWHUDFWLRQ�LV�EDVHG�RQ�WKH�SUHFHGLQJ�VWDJH�RI�
GHYHORSPHQW�DQG�JLYHV�ULVH�WR�WKH�VXFFHHGLQJ�VWDJH��
7KHVH�LQWHUDFWLRQV�DUH�SUHVHQW�IURP�WKH�HDUOLHVW�
�]\JRWH��VWDJH��/HDUQLQJ�PD\�HPHUJH�DV�D�IDFWRU�LQ�
WKH�DQLPDO
V�EHKDYLRU�HYHQ�DW� HDUO\�HPEU\RQLF�
VWDJHV��DV�SRLQWHG�RXW�E\�&DUPLFKDHO���������
3HFNLQJ�LQ�WKH�FKLFN�LV�DOVR�DQ�HPHUJHQW�DQ�

LQWHJUDWLRQ�RI�KHDG��ELOO��DQG�WKURDW�FRPSRQHQWV��
HDFK�RI�ZKLFK�KDV�LWV�RZQ�GHYHORSPHQWDO�KLVWRU\��
7KLV�LQWHJUDWLRQ�LV�DOUHDG\�SDUWLDOO\�HVWDEOLVKHG�E\�
WKH�WLPH�RI�KDWFKLQJ��SURYLGLQJ�D�FOHDU�H[DPSOH�RI�
�LQQDWH��EHKDYLRU�LQ�ZKLFK�WKH�VWDWHPHQW��,W�LV�
LQQDWH��DGGV�QRWKLQJ�WR�DQ�XQGHUVWDQGLQJ�RI�WKH�
GHYHORSPHQWDO�SURFHVV�LQYROYHG��7KH� VWDWHPHQW�
WKDW��SHFNLQJ��LV�LQQDWH��RU�WKDW�LW��PDWXUHV���
OHDGV�XV�DZD\�IURP�DQ\�DWWHPSW�WR�DQDO\]H�LWV�
VSHFLILF�RULJLQV��7KH� DVVXPSWLRQ�WKDW�SHFNLQJ�
JURZV�DV�D�SHFNLQJ�SDWWHUQ�GLVFRXUDJHV�H[DPLQDWLRQ�
RI�WKH�HPEU\RORJLFDO�SURFHVVHV�OHDGLQJ�WR�SHFNLQJ��
7KH�HOHPHQWV�RXW�RI�ZKRVH�LQWHUDFWLRQ�SHFNLQJ�
HPHUJHV�DUH�QRW�RULJLQDOO\�D�XQLWDU\�SDWWHUQ��WKH\�
EHFRPH�UHODWHG�DV�D�FRQVHTXHQFH�RI�WKHLU�SRVLWLRQV�
LQ�WKH�RUJDQL]DWLRQ�RI�WKH�HPEU\RQLF�FKLFN��7KH�
XQGHUVWDQGLQJ�SURYLGHG�E\�.XR
V� REVHUYDWLRQV�
RZHV�QRWKLQJ�WR�WKH��PDWXUDWLRQ�YHUVXV�OHDUQLQJ��
IRUPXODWLRQ��
2EVHUYDWLRQV�VXFK�DV�WKHVH�VXJJHVW�PDQ\�QHZ�

SUREOHPV�WKH�UHOHYDQFH�RI�ZKLFK�LV�QRW�DSSDUHQW�
ZKHQ�WKH�SDWWHUQV�DUH�QDWLYLVWLFDOO\�LQWHUSUHWHG��
)RU�H[DPSOH��ZKDW�LV� WKH�QDWXUH�RI�WKH�UDW
V�
WHPSHUDWXUH�VHQVLWLYLW\�ZKLFK�HQDEOHV�LWV�QHVW��
EXLOGLQJ�WR�YDU\�ZLWK�WHPSHUDWXUH"�+RZ�GRHV�WKH�
DQLPDO�GHYHORS�LWV�DELOLW\�WR�KDQGOH�IRRG�LQ�VSHFLILF�
ZD\V"�:KDW�DUH�WKH�SK\VLRORJLFDO�FRQGLWLRQV�ZKLFK�
SURPRWH�OLFNLQJ�RI�WKH�JHQLWDOLD��HWF�"�:H�ZDQW�WR�

NQRZ�PXFK�PRUH�DERXW�WKH�FRXUVH�RI�HVWDEOLVKPHQW�
RI�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�FKLFN
V�KHDG�OXQJH�
DQG�ELOO�RSHQLQJ��DQG�EHWZHHQ�ELOO�RSHQLQJ�DQG�
VZDOORZLQJ��7KLV�GRHV�QRW�PHDQ�WKDW�ZH�H[SHFW�WR�
HVWDEOLVK�ZKLFK�RI�WKH�FRPSRQHQWV�LV�OHDUQHG�DQG�
ZKLFK�PDWXUHG��RU��KRZ�PXFK��HDFK�LV�OHDUQHG�DQG�
KRZ�PXFK�PDWXUHG��7KH�HIIHFWV�RI�OHDUQLQJ�DQG�
RI�VWUXFWXUDO�IDFWRUV�GLIIHU��QRW�RQO\�IURP�FRP��
SRQHQW�WR�FRPSRQHQW�RI�WKH�SDWWHUQ��EXW�DOVR�IURP�
GHYHORSPHQWDO�VWDJH�WR�GHYHORSPHQWDO�VWDJH��:KDW�
LV�UHTXLUHG�LV�D�FRQWLQXDWLRQ�RI�WKH�FDUHIXO�DQDO\VLV�
RI�WKH�FKDUDFWHULVWLFV�RI�HDFK�GHYHORSPHQWDO�VWDJH��
DQG�RI�WKH�WUDQVLWLRQ�IURP�HDFK�VWDJH�WR�WKH�QH[W��
2XU�VFHSWLFLVP�UHJDUGLQJ�WKH�KHXULVWLF�YDOXH�RI�

WKH�FRQFHSW�RI��PDWXUDWLRQ��VKRXOG�QRW�EH�LQWHU��
SUHWHG�DV�LJQRUDQFH�RU�GHQLDO�RI�WKH�IDFW�WKDW�WKH�
SK\VLFDO�JURZWK�RI�YDULHG�VWUXFWXUHV�SOD\V�DQ�
LPSRUWDQW�UROH�LQ�WKH�GHYHORSPHQW�RI�PRVW�RI�WKH�
NLQGV�RI�EHKDYLRU�SDWWHUQV�XQGHU�GLVFXVVLRQ�LQ�WKH�
SUHVHQW�SDSHU��2XU�REMHFWLRQ�LV�WR�WKH�LQWHUSUHWDWLRQ�
RI�WKH�UROH�RI�WKLV�JURZWK�WKDW�LV�LPSOLHG�LQ�WKH�
QRWLRQ�WKDW�WKH�EHKDYLRU��RU�D�VSHFLILF�SK\VLRORJLFDO�
VXEVWUDWH�IRU�LW��LV��PDWXULQJ���)RU�H[DPSOH��WKH�
SRVW�KDWFKLQJ�LPSURYHPHQW�LQ�SHFNLQJ�DELOLW\�RI�
FKLFNV�LV�YHU\�SUREDEO\�GXH�LQ�SDUW�WR�DQ�LQFUHDVH�
LQ�VWUHQJWK�RI�WKH�OHJ�PXVFOHV�DQG�WR�DQ�LQFUHDVH�
LQ�EDODQFH�DQG�VWDELOLW\�RI�WKH�VWDQGLQJ�FKLFN��
ZKLFK�UHVXOWV�SDUWO\�IURP�WKLV�VWUHQJWKHQLQJ�RI�WKH�
OHJV�DQG�SDUWO\�IURP�WKH�GHYHORSPHQW�RI�HTXL��
OLEULXP�UHVSRQVHV��&UX]H���������1RZ��LVRODWLRQ�RU�
SUHYHQWLRQ�RI�SUDFWLFH�H[SHULPHQWV�ZRXOG�OHDG�WR�
WKH�FRQFOXVLRQ�WKDW�WKLV�SDUW�RI�WKH�LPSURYHPHQW�
ZDV�GXH�WR��PDWXUDWLRQ���2I�FRXUVH�LW�LV�SDUWO\�GXH�
WR�JURZWK�SURFHVVHV��EXW�ZKDW�LV�JURZLQJ�LV�QRW�
SHFNLQJ�DELOLW\��MXVW�DV��ZKHQ�WKH�VNLQ�WHPSHUDWXUH�
UHFHSWRUV�RI�WKH�UDW�GHYHORS��ZKDW�LV�JURZLQJ�LV�
QRW�QHVW�EXLOGLQJ�DFWLYLW\��RU�DQ\WKLQJ�LVRPRUSKLF�
ZLWK�LW��7KH�XVH�RI�WKH�FDWHJRULHV��PDWXUDWLRQ��
YV��OHDUQLQJ��DV�H[SODQDWRU\�DLGV�XVXDOO\�JLYHV�D�
IDOVH�LPSUHVVLRQ�RI�XQLW\�DQG�GLUHFWHGQHVV�LQ�WKH�
JURZWK�RI�WKH�EHKDYLRU�SDWWHUQ��ZKHQ�DFWXDOO\�WKH�
EHKDYLRU�SDWWHUQ�LV�QRW�SULPDULO\�XQLWDU\��QRU�GRHV�
GHYHORSPHQW�SURFHHG�LQ�D�VWUDLJKW�OLQH�WRZDUG�WKH�
FRPSOHWLRQ�RI�WKH�SDWWHUQ��
,W�LV�DSSDUHQW�WKDW�WKH�XVH�RI�WKH�FRQFHSW�RI�

�PDWXUDWLRQ��E\�/RUHQ]�DQG�7LQEHUJHQ�DV�ZHOO�DV�
E\�PDQ\�RWKHU�ZRUNHUV�LV�QRW��DV�LW�DW�ILUVW�DSSHDUV��
D�UHIHUHQFH�WR�D�SURFHVV�RI�GHYHORSPHQW�EXW�UDWKHU�
WR�LJQRULQJ�WKH�SURFHVV�RI�GHYHORSPHQW��7R�VD\�RI�D�
EHKDYLRU�WKDW�LW�GHYHORSV�E\�PDWXUDWLRQ�LV�WDQWD��
PRXQW�WR�VD\LQJ�WKDW�WKH�REYLRXV�IRUPV�RI�OHDUQLQJ�
GR�QRW�LQIOXHQFH�LW��DQG�WKDW�ZH�WKHUHIRUH�GR�QRW�
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FRQVLGHU�LW�QHFHVVDU\�WR�LQYHVWLJDWH�LWV�RQWRJHQ\�
IXUWKHU��

+HUHGLW\�YV��HQYLURQPHQW��RU� GHYHORSPHQW"�

0XFK�WKH�VDPH�NLQG�RI�SUREOHP�DULVHV�ZKHQ�ZH�
FRQVLGHU�WKH�TXHVWLRQ�RI�ZKDW�LV��LQKHULWHG���,W�LV�
FKDUDFWHULVWLF�RI�/RUHQ]��DV�RI�LQVWLQFW�WKHRULVWV�LQ�
JHQHUDO��WKDW��LQVWLQFWLYH�DFWV��DUH�UHJDUGHG�E\�
KLP�DV� �LQKHULWHG���)XUWKHUPRUH��LQKHULWHG�EH��
KDYLRU�LV�UHJDUGHG�DV�VKDUSO\�GLVWLQFW�IURP�EHKDYLRU�
DFTXLUHG�WKURXJK��H[SHULHQFH���/RUHQ]������D��
UHIHUV�WR�EHKDYLRU�ZKLFK�GHYHORSV��HQWLUHO\�LQGH��
SHQGHQW�RI�DOO�H[SHULHQFH���
,W�KDV�EHFRPH�FXVWRPDU\��LQ�UHFHQW�GLVFXVVLRQV�

RI�WKH��KHUHGLW\�HQYLURQPHQW��SUREOHP��WR�VWDWH�
WKDW�WKH��KHUHGLWDU\��DQG��HQYLURQPHQWDO��FRQ��
WULEXWLRQV�DUH�ERWK�HVVHQWLDO�WR�WKH�GHYHORSPHQW�RI�
WKH�RUJDQLVP��WKDW�WKH�RUJDQLVP�FRXOG�QRW�GHYHORS�
LQ�WKH�DEVHQFH�RI�HLWKHU��DQG�WKDW�WKH�GLFKRWRP\�LV�
PRUH�RU�OHVV�DUWLILFLDO��>7KLV�IRUPXODWLRQ��KRZHYHU��
IUHTXHQWO\�VHUYHV�DV�DQ�LQWURGXFWLRQ�WR�HODERUDWH�
DWWHPSWV�WR�HYDOXDWH�ZKDW�SDUW��RU�HYHQ�ZKDW�
SHUFHQWDJH��RI�EHKDYLRU�LV�JHQHWLFDOO\�GHWHUPLQHG�
DQG�ZKDW�SDUW�DFTXLUHG��+RZHOOV��������%HDFK��
����D��&DUPLFKDHO��������6WRQH��������@�/RUHQ]�
GRHV�QRW�PDNH�HYHQ�WKLV�PXFK�RI�D�FRQFHVVLRQ�WR�
WKH�QHFHVVLW\�RI�GHYHORSPHQWDO�DQDO\VLV��+H�VLPSO\�
VWDWHV�WKDW�VRPH�EHKDYLRU�SDWWHUQV�DUH��LQKHULWHG��\�
RWKHUV��DFTXLUHG�E\�LQGLYLGXDO�H[SHULHQFH���,� GR�
QRW�NQRZ�RI�DQ\�VWDWHPHQW�RI�HLWKHU�/RUHQ]�RU�
7LQEHUJHQ�ZKLFK�ZRXOG�DOORZ�WKH�UHDGHU�WR�FRQ��
FOXGH�WKDW�WKH\�KDYH�DQ\�GRXEWV�DERXW�WKH�FRU��
UHFWQHVV�RI�UHIHUULQJ�WR�EHKDYLRU�DV�VLPSO\��LQ��
KHULWHG��RU��JHQLFDOO\�FRQWUROOHG���
1RZ��ZKDW�H[DFWO\�LV�PHDQW�E\�WKH�VWDWHPHQW�

WKDW�D�EHKDYLRU�SDWWHUQ�LV��LQKHULWHG��RU��JHQLFDOO\�
FRQWUROOHG�"�/RUHQ]�XQGRXEWHGO\�GRHV�QRW�WKLQN�
WKDW�WKH�]\JRWH�FRQWDLQV�WKH�LQVWLQFWLYH�DFW�LQ�
PLQLDWXUH��RU�WKDW�WKH�JHQH�LV�WKH�HTXLYDOHQW�RI�DQ�
HQWHOHFK\�ZKLFK�SXUSRVHIXOO\�DQG� FRQWLQXRXVO\�
WULHV�WR�SXVK�WKH�RUJDQLVPV
V�GHYHORSPHQW�LQ�D�
SDUWLFXODU�GLUHFWLRQ��<HW�RQH�RU�ERWK�RI�WKHVH�SUH��
IRUPLVWLF�DVVXPSWLRQV��RU�WKHLU�HTXLYDOHQWV��PXVW�
XQGHUOLH�WKH�QRWLRQ�WKDW�VRPH�EHKDYLRU�SDWWHUQV�
DUH��LQKHULWHG��DV�VXFK��
7KH��LQVWLQFW��LV�REYLRXVO\�QRW�SUHVHQW�LQ�WKH�

]\JRWH��-XVW�DV�REYLRXVO\��LW�LV�SUHVHQW�LQ�WKH�EH��
KDYLRU�RI�WKH�DQLPDO�DIWHU�WKH�DSSURSULDWH�DJH��7KH�
SUREOHP�IRU�WKH�LQYHVWLJDWRU�ZKR�ZLVKHV�WR�PDNH�D�
FDXVDO�DQDO\VLV�RI�EHKDYLRU�LV��+RZ�GLG�WKLV�EH��
KDYLRU�FRPH�DERXW"�7KH�XVH� RI��H[SODQDWRU\��
FDWHJRULHV�VXFK�DV��LQQDWH��DQG��JHQLFDOO\�IL[HG��

REVFXUHV�WKH�QHFHVVLW\�RI�LQYHVWLJDWLQJ�GHYHORS��
PHQWDO�SURFHVVHV�LQ�RUGHU�WR�JDLQ�LQVLJKW�LQWR�WKH�
DFWXDO�PHFKDQLVPV�RI�EHKDYLRU�DQG�WKHLU�LQWHU��
UHODWLRQV��7KH�SUREOHP�RI�GHYHORSPHQW�LV�WKH�SURE��
OHP�RI�WKH�GHYHORSPHQW�RI�QHZ�VWUXFWXUHV�DQG�
DFWLYLW\�SDWWHUQV�IURP�WKH�UHVROXWLRQ�RI�WKH�LQWHU��
DFWLRQ�RI�H[LVWLQJ�VWUXFWXUHV�DQG�SDWWHUQV��ZLWKLQ�
WKH�RUJDQLVP�DQG�LWV�LQWHUQDO�HQYLURQPHQW��DQG�
EHWZHHQ�WKH�RUJDQLVP�DQG�LWV�RXWHU�HQYLURQPHQW��
$W�DQ\�VWDJH�RI�GHYHORSPHQW��WKH�QHZ�IHDWXUHV�
HPHUJH�IURP�WKH�LQWHUDFWLRQV�ZLWKLQ�WKH�FXUUHQW�
VWDJH�DQG�EHWZHHQ�WKH�FXUUHQW�VWDJH�DQG�WKH�HQ��
YLURQPHQW��7KH�LQWHUDFWLRQ�RXW�RI�ZKLFK�WKH�RUJDQ��
LVP�GHYHORSV�LV�QRW�RQH��DV�LV�VR�RIWHQ�VDLG��EHWZHHQ�
KHUHGLW\�DQG�HQYLURQPHQW��,W�LV�EHWZHHQ�RUJDQLVP�
DQG�HQYLURQPHQW��$QG�WKH�RUJDQLVP�LV�GLIIHUHQW�DW�
HDFK�GLIIHUHQW�VWDJH�RI�LWV�GHYHORSPHQW��
0RGHUQ�SK\VLRORJLFDO�DQG�ELRFKHPLFDO�JHQHWLFV�

LV�IDVW�GHVWUR\LQJ�WKH�FRQFHSWLRQ�RI�D�VWUDLJKW�OLQH�
UHODWLRQVKLS�EHWZHHQ�JHQH�DQG�VRPDWLF�FKDUDFWHU��
LVWLF��)RU�H[DPSOH��FHUWDLQ�VWUDLQV�RI�PLFH�FRQWDLQ�
D�PXWDQW�JHQH�FDOOHG��GZDUI���0LFH�KRPR]\JRXV�
IRU��GZDUI��DUH�VPDOOHU�WKDQ�QRUPDO�PLFH��,W�KDV�
EHHQ�VKRZQ��6PLWK�DQG�0DF'RZHOO��������.HHOHU��
������WKDW�WKH�FDXVH�RI�WKLV�GZDUILVP�LV�D�GHILFLHQF\�
RI�SLWXLWDU\�JURZWK�KRUPRQH�VHFUHWLRQ��1RZ�ZKDW�
DUH�ZH�WR�UHJDUG�DV��LQKHULWHG�"�6KDOO�ZH�FKDQJH�
WKH�QDPH�RI�WKH�PXWDWLRQ�IURP��GZDUI��WR�
�SLWXLWDU\�G\VIXQFWLRQ��DQG�VD\�WKDW�GZDUILVP�LV�
QRW�LQKHULWHG�DV�VXFK�WKDW�ZKDW�LV�LQKHULWHG�LV�D�
K\SRDFWLYH�SLWXLWDU\�JODQG"�7KLV�ZRXOG�PHUHO\�
SXVK�WKH�SUREOHP�EDFN�WR�DQ�HDUOLHU�VWDJH�RI�GH��
YHORSPHQW��:H�QRZ�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�
RI�WKH�RULJLQ�RI�WKH�GZDUILVP�WKDQ�ZH�GLG�ZKHQ�
ZH�FRXOG�RQO\�VD\�LW�LV��JHQLFDOO\�GHWHUPLQHG���
+RZHYHU��WKH�SLWXLWDU\�IXQFWLRQ�GHYHORSHG��LQ�
WXUQ��LQ�WKH�FRQWH[W�RI�WKH�PRXVH�DV�LW�ZDV�ZKHQ�
WKH�JODQG�ZDV�GHYHORSLQJ��7KH�SUREOHP�LV��:KDW�
ZDV�WKDW�FRQWH[W�DQG�KRZ�GLG�WKH�JODQG�GHYHORS�
RXW�RI�LW"�
:KDW��WKHQ��LV� LQKHULWHG"�)URP�D� VRPHZKDW�

VLPLODU�DUJXPHQW��-HQQLQJV�������� DQG� &KHLQ�
�������FRQFOXGHG�WKDW�RQO\�WKH�]\JRWH�LV�LQKHULWHG��
RU�WKDW�KHUHGLW\�LV�RQO\�D�VWDJH�RI�GHYHORSPHQW��
7KHUH�LV�QR�SRLQW�KHUH�LQ�LQYROYLQJ�RXUVHOYHV�LQ�
WDXWRORJLFDO�DUJXPHQWV�RYHU�WKH�GHILQLWLRQ�RI�
KHUHGLW\��,W�LV�FOHDU��KRZHYHU��WKDW�WR�VD\�D�EH��
KDYLRU�SDWWHUQ�LV��LQKHULWHG��WKURZV�QR�OLJKW�RQ�LWV�
GHYHORSPHQW�H[FHSW�IRU�WKH�SXUHO\�QHJDWLYH�LPSOLFD��
WLRQ�WKDW�FHUWDLQ�W\SHV�RI�OHDUQLQJ�DUH�QRW�GLUHFWO\�
LQYROYHG��'ZDUILVP�LQ�WKH�PRXVH��QHVW�EXLOGLQJ�LQ�
WKH�UDW��SHFNLQJ�LQ�WKH�FKLFN��DQG�WKH��]LJ�]DJ�
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GDQFH��RI�WKH�VWLFNOHEDFN
V�FRXUWVKLS��7LQEHUJHQ��
������DUH�DOO��LQKHULWHG��LQ�WKH�VHQVH�DQG�E\�WKH�
FULWHULD�XVHG�E\�/RUHQ]��%XW�WKH\�DUH�QRW�E\�DQ\�
PHDQV�SKHQRPHQD�RI�D�FRPPRQ�W\SH��QRU�GR�WKH\�
DULVH�WKURXJK�WKH�VDPH�NLQGV�RI�GHYHORSPHQWDO�
SURFHVVHV��7R�OXPS�WKHP�WRJHWKHU�XQGHU�WKH�UXEULF�
RI��LQKHULWHG��RU��LQQDWH��FKDUDFWHULVWLFV�VHUYHV�WR�
EORFN�WKH�LQYHVWLJDWLRQ�RI�WKHLU�RULJLQ�MXVW�DW�WKH�
SRLQW�ZKHUH�LW�VKRXOG�OHDS�IRUZDUG�LQ�PHDQLQJIXO��
QHVV��>$QDVWDVL�DQG�)ROH\���������FRQVLGHULQJ�GDWD�
IURP�WKH�ILHOG�RI�KXPDQ�GLIIHUHQWLDO�SV\FKRORJ\��
KDYH�EHHQ�OHG�WR�VRPHZKDW�WKH�VDPH�IRUPXODWLRQ�
RI�WKH� �KHUHGLW\�HQYLURQPHQW��SUREOHP�DV� LV�
SUHVHQWHG�KHUH�@�

7D[RQRP\�DQG�2QWRJHQ\�

/RUHQ]��������KDV�YHU\�DEO\�SRLQWHG�RXW�WKH�
SRWHQWLDO�LPSRUWDQFH�RI�EHKDYLRU�HOHPHQWV�DV�
WD[RQRPLF�FKDUDFWHULVWLFV��+H�KDV�VWUHVVHG�WKH�IDFW�
WKDW�HYROXWLRQDU\�UHODWLRQVKLSV�DUH�H[SUHVVHG�MXVW�
DV�GHDUO\��LQ�PDQ\�FDVHV�PRUH�FOHDUO\��E\�VLPLODUL��
WLHV�DQG�GLIIHUHQFHV�LQ�EHKDYLRU�DV�E\�WKH�PRUH�
FRPPRQO\�XVHG�SK\VLFDO�FKDUDFWHULVWLFV��/RUHQ]�
KLPVHOI�KDV�PDGH�D�WD[RQRPLF�DQDO\VLV�RI�D�IDPLO\�
RI�ELUGV�LQ�WKHVH�WHUPV��/RUHQ]���������DQG�RWKHUV�
KDYH�EHHQ�PDGH�E\�LQYHVWLJDWRUV�LQIOXHQFHG�E\�
KLP��'HODFRXU�DQG�0D\U��������$GULDDQVH��������
%DHUHQGV�DQG�%DHUHQGV�YDQ�5RRQ���������7KLV�
W\SH�RI�DQDO\VLV�GHULYHV�IURP�HDUOLHU�ZRUN�RQ�WKH�
WD[RQRPLF�UHODWLRQV�RI� EHKDYLRU�SDWWHUQV�E\�
:KLWPDQ���������������+HLQURWK���������������
3HWUXQNHYLWVFK���������DQG�RWKHUV��
/RUHQ]
V�EULOOLDQW�DSSURDFK�WR�WKH�WD[RQRPLF�

DQDO\VLV�RI�EHKDYLRU�FKDUDFWHULVWLFV�KDV�KDG�ZLGH�
LQIOXHQFH�VLQFH�LW�SURYLGHV�D�YHU\�VWLPXODWLQJ�IUDPH��
ZRUN�LQ�ZKLFK�WR�VWXG\�VSHFLHV�GLIIHUHQFHV�DQG�WKH�
VSHFLILF�FKDUDFWHULVWLFV�RI�EHKDYLRU��+RZHYHU��LW�
GRHV�QRW�QHFHVVDULO\�IROORZ�IURP�WKH�IDFW�WKDW�EH��
KDYLRU�SDWWHUQV�DUH�VSHFLHV�VSHFLILF�WKDW�WKH\�DUH�
�LQQDWH��DV�SDWWHUQV��:H�PD\�HPSKDVL]H�DJDLQ�
WKDW�WKH�V\VWHPDWLF�VWDELOLW\�RI�D� FKDUDFWHULVWLF�
GRHV�QRW�LQGLFDWH�DQ\WKLQJ�DERXW�LWV�PRGH�RI�GH��
YHORSPHQW��7KH�IDFW�WKDW�D�FKDUDFWHULVWLF�LV�D�JRRG�
WD[RQRPLF�FKDUDFWHU�GRHV�QRW�PHDQ�WKDW�LW�GH��
YHORSHG�DXWRQRPRXVO\��7KH� VKDSH�RI�WKH�VNXOO�
ERQHV�LQ�URGHQWV��ZKLFK�LV�D�JRRG�WD[RQRPLF�FKDUDF��
WHU��5RPHU���������GHSHQGV�LQ�SDUW�XSRQ�WKH�SUHV��
HQFH�RI�DWWDFKHG�PXVFOHV��:DVKEXUQ���������:H�
FDQQRW�FRQFOXGH�WKDW�EHFDXVH�D�EHKDYLRU�SDWWHUQ�LV�
WD[RQRPLFDOO\�VWDEOH�LW�PXVW�GHYHORS�LQ�D�XQLWDU\��
LQGHSHQGHQW�ZD\��
,Q�DGGLWLRQ�LW�ZRXOG�EH�ZHOO�WR�NHHS�LQ�PLQG�

WKDW�WKH�VSHFLHV�FKDUDFWHULVWLF�QDWXUH�RI�PDQ\�EH��
KDYLRU�SDWWHUQV�PD\�UHVXOW�SDUWO\�IURP�WKH�IDFW�
WKDW�DOO�PHPEHUV�RI�WKH�VSHFLHV�JURZ�LQ�WKH�VDPH�
HQYLURQPHQW��6PLWK�DQG�*XWKULH��������FDOO�VXFK�
EHKDYLRU�HOHPHQWV��FRHQRWURSHV���)XUWKHU��LW�LV�QRW�
DW�DOO�QHFHVVDU\�WKDW�WKHVH�FRPPRQ�IHDWXUHV�RI�WKH�
HQYLURQPHQW�EH�WKRVH�ZKLFK�VHHP�D�SULRUL�WR�EH�
UHOHYDQW�WR�WKH�EHKDYLRU�SDWWHUQ�XQGHU�VWXG\��
/RUHQ]
V�IUHTXHQW�DVVXPSWLRQ��H�J���������WKDW�WKH�
HIIHFWLYHQHVV�RI�D�JLYHQ�VWLPXOXV�RQ�ILUVW�SUHVHQWD��
WLRQ�GHPRQVWUDWHV�DQ�LQQDWH�VHQVRU\�PHFKDQLVP�
VSHFLILF�IRU�WKDW�VWLPXOXV�LV�QRW�EDVHG�RQ�DQDO\VLV�
RI�WKH�RULJLQ�RI�WKH�VWLPXOXV�HIIHFWLYHQHVV��EXW�
PHUHO\�RQ�WKH�IDFW�WKDW�/RUHQ]�KDV�HOLPLQDWHG�WKH�
PDMRU� DOWHUQDWLYH�KH� VHHV� WR� WKH� QDWLYLVWLF�
H[SODQDWLRQ��
7KRUSH�DQG�-RQHV��������KDYH�VKRZQ�WKDW�WKH�DS��

SDUHQWO\�LQQDWH�FKRLFH�RI�WKH�ODUYDH�RI�WKH�IORXU�PRWK�
E\�WKH�LFKQHXPRQ�IO\1HPHULWHV�DV�DQ�REMHFW�LQ�ZKLFK�
WR�GHSRVLW�LWV�HJJV�LV�DFWXDOO\�D�FRQVHTXHQFH�RI�WKH�
IDFW�WKDW�WKH�IO\�ODUYD�ZDV�IHG�RQ�WKH�ODUYDH�RI�WKH�
IORXU�PRWK�ZKLOH�LW�ZDV� GHYHORSLQJ��%\�UDLVLQJ�
1HPHULWHV�ODUYDH�XSRQ�WKH�ODUYDH�RI�RWKHU�NLQGV�RI�
PRWK�7KRUSH�DQG�-RQHV�FDXVHG�WKHP��ZKHQ�DGXOW��
WR� FKRRVH�SUHSRQGHUDQWO\�WKHVH�RWKHU�PRWKV�RQ�
ZKLFK�WR�OD\�WKHLU�HJJV��7KH�FKRLFH�RI�IORXU�PRWK�
ODUYDH� IRU�RYLSRVLWLRQ�LV�TXLWH�FKDUDFWHULVWLF�RI�
1HPHULWHV�LQ�QDWXUH��,Q�YLHZ�RI�7KRUSH�DQG�-RQHV
�
ZRUN��LW�ZRXOG�REYLRXVO\�EH�LPSURSHU�WR�FRQFOXGH�
IURP�WKLV�IDFW�WKDW�WKH�FKRLFH�LV�EDVHG�RQ�LQQDWHO\��
GHWHUPLQHG�VWLPXOL��<HW��EHIRUH�WKHLU�SDSHU�ZDV�
SXEOLVKHG��WKH�VSHFLHV�VSHFLILF�FKDUDFWHU�RI�WKH�EH��
KDYLRU�ZRXOG�KDYH�EHHQ�MXVW�DV�LPSUHVVLYH�HYLGHQFH�
IRU��LQQDWHQHVV��DV�VSHFLHV�VSHFLILFLW\�HYHU�LV��
7D[RQRPLF�DQDO\VLV��ZKLOH�YHU\�LPSRUWDQW��LV�QRW�

D�VXEVWLWXWH�IRU�FRQFUHWH�DQDO\VLV�RI�WKH�RQWRJHQ\�
RI�WKH�JLYHQ�EHKDYLRU��DV�D�VRXUFH�RI�LQIRUPDWLRQ�
DERXW�LWV�RULJLQ�DQG�RUJDQL]DWLRQ��

/HYHOV�RI�2UJDQL]DWLRQ�

/HYHOV�RI��,QQDWHQHVV��

$QLPDOV�DW�GLIIHUHQW�HYROXWLRQDU\�OHYHOV�VKRZ�
FKDUDFWHULVWLF�GLIIHUHQFHV�LQ�WKH�H[WHQW�DQG�PDQQHU�
RI�OHDUQLQJ��,Q�DGGLWLRQ��ZLWKLQ�WKH�VDPH�DQLPDO
V�
EHKDYLRU�GLIIHUHQW�DFWLYLWLHV�PD\�EH�PRUH�RU�OHVV�
VXVFHSWLEOH�WR�WKH�LQIOXHQFH�RI�OHDUQLQJ��DQG�PD\�EH�
DIIHFWHG�LQ�GLIIHUHQW�ZD\V�E\�OHDUQLQJ��6FKQHLUOD��
����������D���
/RUHQ]�H[SODLQV�WKHVH�IDFWV�LQ�WHUPV�RI�WKH�ULFK��

QHVV�RI�WKH�DQLPDO
V�LQVWLQFWLYH�HTXLSPHQW��$V�
GHVFULEHG�DERYH��KLV�FRQFHSWLRQ�LV�WKDW�LQVWLQFWLYH�
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EHKDYLRU�LV�VKDUSO\�GLIIHUHQW�IURP�DOO�EHKDYLRU�
OHDGLQJ�XS�WR�WKH�SHUIRUPDQFH�RI�WKH�LQVWLQFW��7KLV�
�DSSHWLWLYH��EHKDYLRU�LV�FRQFHLYHG�RI�DV�WKH�VROH�
HYROXWLRQDU\�VRXUFH�RI�DOO�OHDUQHG�DQG�LQWHOOLJHQW�
EHKDYLRU��7KXV�KH�VD\V��

������ DSSHWLWLYH�EHKDYLRU��DV�WKH�VROH�URRW�RI�DOO�
�YDULDEOH��EHKDYLRU��QRW�RQO\�LV�SK\VLRORJLFDOO\�VRPH��
WKLQJ�IXQGDPHQWDOO\�GLIIHUHQW�IURP�WKH�DXWRPDWLVP�RI�
LQVWLQFWLYH�EHKDYLRU��EXW����� WKH�WZR�GLIIHUHQW�SURFHVVHV�
DSSHDU�DV��VXEVWLWXWHV���YLNDULLHUHQG��IRU�HDFK�RWKHU��
LQ�WKDW�WKH�KLJKHU��SK\ORJHQHWLF��GHYHORSPHQW�RI�WKH�
RQH�PDNHV�WKH�RWKHU�VXSHUIOXRXV�DQG�VWRSV�LWV�GHYHORS��
PHQW��7KH�UHDFKLQJ�RI�D�KLJKHU�SV\FKLF�SHUIRUPDQFH�
JRHV�KDQG�LQ�KDQG�ZLWK�D�UHGXFWLRQ�RI�WKH�DXWRPDWLVPV�
WKDW�WDNH�SDUW�LQ�WKH�DFWLRQ��OHDYLQJ�D�EHKDYLRU�SDWWHUQ�
ZLWK�WKH�VDPH�IXQFWLRQ�DV�WKH�RQH�RULJLQDOO\�H[LVWLQJ��
�/RUHQ]������D���

$JDLQ��
�,W�LV�D�SHFXOLDULW\�RI�PDQ\�EHKDYLRU�SDWWHUQV�RI�

KLJKHU�DQLPDOV��WKDW�LQQDWH�LQVWLQFWLYH�HOHPHQWV�DQG�LQ��
GLYLGXDOO\�DFTXLUHG�HOHPHQWV�LPPHGLDWHO\�IROORZ�HDFK�
RWKHU��ZLWKLQ�D�IXQFWLRQDOO\�XQLWDU\�FKDLQ�RI�DFWV������,�
KDYH�FKDUDFWHUL]HG�WKLV�SKHQRPHQRQ�DV�LQVWLQFW�WUDLQLQJ�
LQWHUODFHPHQW��6LPLODU�LQWHUODFHPHQWV�RFFXU�EHWZHHQ�
LQVWLQFWLYH�DFWV�DQG�LQWHOOLJHQW�RU�LQVLJKWIXO�EHKDYLRU��
������7KH�HVVHQFH�RI�VXFK�DQ�LQWHUODFHPHQW�LV�WKDW��ZLWKLQ�
D�FKDLQ�RI�LQQDWH�LQVWLQFWLYH�DFWV�WKHUH�LV�D�GHILQLWH�
SRLQW��ZKLFK�SRLQW�LV�LQQDWHO\�GHWHUPLQHG��ZKHUH�D�
OHDUQHG�DFW�LV�LQVHUWHG��7KLV�OHDUQHG�DFW�PXVW�EH�DF��
TXLUHG�E\�HDFK�LQGLYLGXDO�LQ�WKH�FRXUVH�RI�LWV�RQWRJHQHWLF�
GHYHORSPHQW��,Q�VXFK�D�FDVH��WKH�FKDLQ�RI�LQQDWH�DFWV�
KDV�D�JDS��LQ�ZKLFK��LQVWHDG�RI�DQ�LQVWLQFWLYH�DFW��WKHUH�
LV� D� 
FDSDFLW\�WR�DFTXLUH
��� �/RUHQ]������D��� >$OO�HP��
SKDVHV�DUH�/RUHQ]
V�@�

,W�LV�DSSDUHQW�WKDW�/RUHQ]�UHJDUGV�GLIIHUHQFHV�LQ�
WKH�H[WHQW�WR�ZKLFK�OHDUQLQJ�RFFXUV�DV�UHSUHVHQWLQJ�
GLIIHUHQFHV�LQ�WKH�VL]H�RI�WKH�JDSV�LQ�WKH�FKDLQ�RI�
LQQDWH�EHKDYLRU��+H� FRQVLGHUV�DQ\�JLYHQ��FRP��
SRQHQW��RI�EHKDYLRU�DV��LQQDWH��RU�QRW��LQQDWH���
7KLV�LV�HQWLUHO\�FRQVLVWHQW�ZLWK�KLV�YLUWXDO�LGHQWL��
ILFDWLRQ� RI� �LQQDWH�� ZLWK� �DXWRQRPRXVO\�
GHYHORSLQJ���
+RZHYHU��ZH�KDYH�DOUHDG\�WULHG�WR�PDNH�LW�FOHDU�

WKDW�EHKDYLRU�SDWWHUQV�FODVVLILHG�DV��LQQDWH��E\�DQ\�
FULWHULRQ�GR�QRW�DOO�IDOO�LQWR�WKH�VDPH�FDWHJRU\�
ZLWK�UHVSHFW�WR�HPEU\RQLF�RULJLQ��GHYHORSPHQWDO�
KLVWRU\��RU�OHYHO�RI�RUJDQL]DWLRQ��/RUHQ]�QRWHV�WKDW�
PRUH�RU�IHZHU�RI�WKH�FRPSRQHQWV�RI�EHKDYLRU�PD\�
EH��LQQDWH���%XW�QRZKHUH�GRHV�KH�UHFRJQL]H�WKDW�
RQH�FRPSRQHQW�PD\�EH�PRUH�RU�OHVV��LQQDWH��RU�
�LQQDWH�� LQ�RQH�RU�DQRWKHU�PDQQHU��:H�PD\�
FDOO� DWWHQWLRQ�WR� DQ� LPSRUWDQW�GLIIHUHQFH�EH��
WZHHQ�WKH�SHFNLQJ�RI�WKH�FKLFN�DQG�WKH�QHVW��
EXLOGLQJ�RI� WKH� UDW��ERWK� EHKDYLRU�SDWWHUQV�
ZKLFK�GHYHORS�ZLWKRXW�VSHFLILF�SUDFWLFH�RI�WKH�
SDWWHUQV��D� PDMRU�SDUW�RI�WKH�OHDUQLQJ�ZKLFK�
DSSHDUV�WR�EH�DQWHFHGHQW�WR�WKH�HPHUJHQFH�RI�
SHFNLQJ�LQ�WKH�FKLFN�RFFXUV�EHIRUH�KDWFKLQJ��ZKLOH�

PXFK�RI�WKH�OHDUQLQJ�ZKLFK�LV�DQWHFHGHQW�WR�WKH�
HPHUJHQFH�RI�QHVW�EXLOGLQJ�LQ�WKH�UDW�RFFXUV�DIWHU�
ELUWK��
6KDOO�ZH�FDOO�WKRVH�EHKDYLRU�SDWWHUQV��LQQDWH��

ZKLFK�GHYHORS�EHIRUH�ELUWK�DQG�QRW�WKRVH�ZKLFK�
GHYHORS�DIWHU"�7KLV�ZRXOG�EH�IUXLWOHVV�LQ�YLHZ�RI�
WKH�GHPRQVWUDWHG�H[LVWHQFH�RI�SUHQDWDO�FRQGLWLRQ��
LQJ��5D\��������*RV��������6SHOW��������+XQW��
�������DQG�XQVDWLVIDFWRU\�LQ�YLHZ�RI�WKH�SUREOHP�
RI�WKH�VR�FDOOHG�SRVWQDWDO��PDWXUDWLRQ��RI�YDULRXV�
�LQQDWH��EHKDYLRU�SDWWHUQV��*URKPDQQ���������
%XW�ZH�PXVW�UHFRJQL]H�WKDW�GLIIHUHQW�EHKDYLRU�
SDWWHUQV�PD\�LQYROYH�OHDUQLQJ�DW� GLIIHUHQW�RQ��
WRJHQHWLF�VWDJHV�WR�GLIIHUHQW�H[WHQWV��DQG�LQ�GLIIHU��
HQW�ZD\V��)RU�H[DPSOH��PXFK�OHVV�RI�WKH�EHKDYLRU�
RI�WKH�UDW�LV�GLUHFWO\�D�FRQVHTXHQFH�RI�WKH�VSHFLILF�
FKDUDFWHULVWLFV�RI�LWV�VWUXFWXUH�WKDQ�LQ�WKH�FDVH�RI�
WKH�HDUWKZRUP��0DLHU�DQG�6FKQHLUOD���������7KH�
LQYROYHPHQW�RI�OHDUQLQJ�LQ�WKH�GHYHORSPHQW�RI�WKH�
UDW
V�EHKDYLRU�LV� GLIIHUHQW�IURP�DQG� RFFXUV�DW�
GLIIHUHQW�GHYHORSPHQWDO�VWDJHV�IURP�WKDW�RI�WKH�
FKLFN��)XUWKHU��VRPH�UHVSRQVHV�RI�WKH�UDW��VXFK�DV�
OLFNLQJ�RI�D�SDLQIXO�VSRW��DUH�YHU\�PXFK�OHVV�VXE��
MHFW�WR�FKDQJH�E\�OHDUQLQJ�WKDQ�RWKHUV��VXFK�DV�
FDUH�RI�\RXQJ��6SHUU\��������8\OGHUW���������7KHVH�
DUH�QRW�GLIIHUHQFHV�LQ�WKH�QXPEHU�RI�EHKDYLRUDO�
HOHPHQWV�ZKLFK�DUH��LQQDWH���EXW�UDWKHU�LQ�WKH�ZD\�
LQ�ZKLFK�WKH�VWUXFWXUHV�DUH�LQYROYHG�LQ�WKH�GHYHORS��
PHQW�RI�EHKDYLRU�DW�GLIIHUHQW�HYROXWLRQDU\�OHYHOV�
DQG�IRU�GLIIHUHQW�EHKDYLRU�SDWWHUQV��
/RUHQ]�GRHV�QRW�IXOO\�XWLOL]H�WKH�LGHD�RI�OHYHOV�RI�

RUJDQL]DWLRQ�RI�EHKDYLRU��DSSDUHQWO\�EHFDXVH�KLV�
FRQFHSW�RI��LQQDWHQHVV��LV�QRW�WKH�UHVXOW�RI�DQDO\VLV�
RI�WKH�GHYHORSPHQW�RI�EHKDYLRU��LW�LV�LQ�SDUW�WKH�
UHVXOW�RI�D�SUHFRQFHSWLRQ�WKDW��LQQDWH��DQG��QRW��
LQQDWH��DUH�WKH�WZR�FDWHJRULHV�LQWR�ZKLFK�EHKDYLRU�
ORJLFDOO\�IDOOV��&RQVHTXHQWO\�/RUHQ]�DQG�KLV�VFKRRO�
KDYH�FODVVLILHG�EHKDYLRU�DV� �LQQDWH��DQG��QRW��
LQQDWH��RQ�WKH�EDVLV�RI�FULWHULD�ZKLFK�ZKHQ�FDUH��
IXOO\�H[DPLQHG�DSSHDU�WR� EH� DUELWUDU\��7KHLU�
FDWHJRU\�RI��LQQDWH��WKHUHIRUH�LQFOXGHV�YHU\�GLIIHU��
HQW�NLQGV�RI�EHKDYLRU��ZKLFK�LQYROYH�OHDUQLQJ�LQ�
PDQ\�GLIIHUHQW�ZD\V��/RUHQ]
V�FRQFHSW�RI��LQQDWH��
EHKDYLRU�UHSUHVHQWV�D� OXPSLQJ�WRJHWKHU�RI�PDQ\�
GLIIHUHQW�NLQGV�DQG�OHYHOV�RI�EHKDYLRU�RQ�WKH�EDVLV�
RI�DQ�HVVHQWLDOO\�SKHQRW\SLF�FODVVLILFDWLRQ��DQG�WKH�
LPSRVLWLRQ�RI�SUHFRQFLHYHG�FDWHJRULHV�XSRQ�WKDW�
FODVVLILFDWLRQ��

(YROXWLRQDU\�/HYHOV�

6LQFH�/RUHQ]�GRHV�QRW�GLVFXVV�WKH�H[LVWHQFH�RI�
TXDOLWDWLYH�GLIIHUHQFHV�ZLWK�UHVSHFW�WR�PRGHV�RI�
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GHYHORSPHQW�ZLWKLQ�KLV�FDWHJRU\�RI��LQQDWH��EH��
KDYLRU�LW�LV�QRW�VXUSULVLQJ�WKDW�KLV�FRQFHSWLRQ�RI�WKH�
HYROXWLRQ�RI�EHKDYLRU�ODFNV�DQ\�QRWLRQ�RI�TXDOLWD��
WLYH�FKDQJH��/RUHQ]�PDLQWDLQV�DW�DOO�OHYHOV�D�VKDUS�
GLVWLQFWLRQ�EHWZHHQ��LQVWLQFWLYH�DFWV�� DQG��DS��
SHWLWLYH�EHKDYLRU���ZKLFK�LQFOXGHV�DOO�RULHQWHG��
JRDO�GLUHFWHG��DQG�YDULDEOH�W\SHV�RI�EHKDYLRU�DW�DOO�
OHYHOV���+H�VD\V��

�,I�ZH�FRQVLGHU�WKH�XQEURNHQ�VHULHV�RI�IRUPV�RI�
FRUUHVSRQGLQJ�PRGHV�RI�EHKDYLRU��ZKLFK�H[WHQGV�LQ�D�
VPRRWK�SURJUHVVLRQ�IURP�SURWR]RD�WR�PDQ��ZH�PXVW�
GHWHUPLQH�WKDW�ZH�FDQQRW�GLVWLQJXLVK�EHWZHHQ�WD[LV��
RQ�WKH�RQH�KDQG��DQG��RQ�WKH�RWKHU��EHKDYLRU�JXLGHG�
E\�WKH�VLPSOHVW�LQWHOOLJHQFH��(LQVLFKW���:H�FDQQRW�KHUH�
GLVWLQJXLVK�EHWZHHQ�WD[LV�DQG��LQ�WKH�FDVH�RI�RXU�IURJ��
DQ� LQWHOOLJHQFH�ZKLFK�PLJKW��DQWKURSRPRUSKLFDOO\�
VSHDNLQJ��EH�OLPLWHG�WR�WKH�NQRZOHGJH��
7KHUH�VLWV�WKH�
IO\
� �/RUHQ]������D���

7KLV�LV�UHVWDWHG�LQ�D�ODWHU�SDSHU��/RUHQ]���������
�1R�VKDUS�OLQH�FDQ�EH�GUDZQ�EHWZHHQ�WKH�VLPSOHVW�
RULHQWLQJ�UHDFWLRQ�DQG� WKH� KLJKHVW�
LQVLJKWIXO
�
EHKDYLRU���
,W�PLJKW�EH�SRLQWHG�RXW�WKDW�ZKHWKHU�ZH�FDQ�

GLVWLQJXLVK�YDULRXV�OHYHOV�RI�EHKDYLRUDO�RUJDQL]D��
WLRQ�GHSHQGV�LQ�SDUW�RQ�RXU�DVVLGXLW\�LQ�DWWHPSWLQJ�
WR�GLVWLQJXLVK�WKHP��3UHFRQFHSWLRQV�DERXW�WKH�
QXPEHU�DQG�NLQG�RI�FDWHJRULHV�LQWR�ZKLFK�EHKDYLRU�
RXJKW�WR�IDOO�QDWXUDOO\�KDV�DQ�LPSRUWDQW�HIIHFW�RQ�
WKH�NLQG�RI�H[DPLQDWLRQ�ZH�PDNH�RI�EHKDYLRU�
SDWWHUQV�DQG�WKH�NLQGV�RI�GLVWLQFWLRQV�ZH�ILQG�RXU��
VHOYHV�DEOH�WR�PDNH�DPRQJ�WKHP��
,Q�WKH�TXRWDWLRQ�DERYH�ZH�KDYH�WUDQVODWHG�DV�

�VPRRWK���SURJUHVVLRQ��/RUHQ]
V�ZRUG��VWXIHQORVH���
ZKLFK�PLJKW�EH�PRUH�OLWHUDOO\�WUDQVODWHG��ZLWKRXW�
VWHSV��RU��ZLWKRXW�OHYHOV���7KLV�LV�D�JUDWXLWRXV�DQG�
YHU\�PLVOHDGLQJ�RYHUVLPSOLILFDWLRQ�RQ� /RUHQ]
V�
SDUW��7KH�WUDQVLWLRQ�IURP�SURWR]RD�WR�PDQ�LV�QRW�
�VWHS�OHVV���7KHUH� DUH� FKDUDFWHULVWLF�VWUXFWXUDO�
GLIIHUHQFHV�EHWZHHQ�SK\OHWLF�OHYHOV��DQG� WKHVH�
GLIIHUHQFHV�DUH�UHVSRQVLEOH�IRU�FKDUDFWHULVWLF�GLIIHU��
HQFHV�LQ�WKH�RUJDQL]DWLRQ�RI�EHKDYLRU��$�SURWR]RDQ�
LV�QRW�OLNH�D�VLPSOHU�PDQ��,W�LV�D�GLIIHUHQW�NLQG�RI�
RUJDQLVP��ZLWK�EHKDYLRU�ZKLFK�GHSHQGV�LQ�GLIIHU��
HQW�ZD\V�RQ�LWV�VWUXFWXUH��7KH�DQDO\VLV�RI�EHKDYLRU�
PHFKDQLVPV�DW�GLIIHUHQW�OHYHOV��6FKQHLUOD��������
VKRZV�WKDW�LW�LV�IUHTXHQWO\�PLVOHDGLQJ�WR�VSHDN�RI�
EHKDYLRU�SDWWHUQV�RU�HOHPHQWV�DV�KRPRORJRXV�ZKHQ�
WKH\�VHHP�WR�VHUYH�VLPLODU��RU�WKH��VDPH���IXQF��
WLRQV�DQG�KDYH�VXSHUILFLDOO\�VLPLODU�FKDUDFWHULVWLFV��
$QDO\VLV�RI�VWUXFWXUDO�RUJDQL]DWLRQV�RXW�RI�ZKLFK�
WKH�VSHFLILF�EHKDYLRU�SDWWHUQV�HPHUJH�VKRZV�WKDW�
VLPLODU�EHKDYLRUV�DW�GLIIHUHQW�SK\OHWLF�OHYHOV�RIWHQ�
DUH�HQG�SURGXFWV�RI�HYROXWLRQDU\�VHOHFWLRQ�OHDGLQJ�
WR�WKH�VLPLODU�EHKDYLRU��EXW�GHULYLQJ�IURP�GLIIHUHQW�

VWUXFWXUHV�VR�WKDW�WKH�XQGHUO\LQJ�SURFHVVHV�DQG�
PHFKDQLVPV�DUH�QRW�WKH�VDPH��
/RUHQ]
V�DSSOLFDWLRQ�RI�WKH�FRQFHSW�RI�HYROXWLRQ��

DU\�FKDQJH�GRHV�QRW�FRQVLVW�RI�DQDO\]LQJ�WKH�GLIIHU��
HQW�ZD\V�LQ�ZKLFK�EHKDYLRU�SDWWHUQV�DW�GLIIHUHQW�
HYROXWLRQDU\�OHYHOV�GHSHQG�RQ�WKH�VWUXFWXUH�DQG�
OLIH�RI�WKH�RUJDQLVP��,W�FRQVLVWV�UDWKHU�RI�DEVWUDFW��
LQJ�DVSHFWV�RI�EHKDYLRU��UHLI\LQJ�WKHP�DV�VSHFLILF�
DXWRQRPRXV�PHFKDQLVPV��DQG�WKHQ�FLWLQJ�WKHP�DV�
GHPRQVWUDWLRQV�RI��HYROXWLRQ��LQ�D�SXUHO\�GHVFULS��
WLYH�WD[RQRPLF�VHQVH��7D[RQRPLFDOO\��WKLV�SUR��
FHGXUH�LV�RIWHQ�H[WUHPHO\�YDOXDEOH��EXW� E\�LWV�
LPSOLFLW�DVVXPSWLRQ�WKDW��HOHPHQWV��RI�EHKDYLRU�
PDLQWDLQ�WKHLU�QDWXUH�UHJDUGOHVV�RI�FKDQJH�LQ�WKH�
RUJDQL]DWLRQ�LQ�ZKLFK�WKH\�DUH�HPEHGGHG��PRUH�
SURSHUO\��ZH�VKRXOG�VD\�IURP�ZKLFK�WKH\�HPHUJH���
LW�KLQGHUV�UDWKHU�WKDQ�KHOSV�DQDO\VLV�RI�WKH�EHKDYLRU�
SDWWHUQV�WKHPVHOYHV��

/HYHOV�RI�1HXUDO�2UJDQL]DWLRQ�

/RUHQ]�FKDUDFWHUL]HV�HDFK� LQVWLQFWLYH�DFW� DV�
GHSHQGLQJ�RQ�D�VSHFLILF�FHQWHU�LQ�WKH�FHQWUDO�QHUYRXV�
V\VWHP�ZKLFK�FRQWLQXRXVO\�SURGXFHV�D� W\SH�RI�
H[FLWDWLRQ�VSHFLILF�WR�WKH�DFW��DQG�ZKLFK�LV�SDUWO\�
�XVHG�XS��ZKHQ�WKH�DFW�LV�SHUIRUPHG��+H�XVHV�WKH�
FRQFHSW��XVHG�XS��TXLWH�OLWHUDOO\��HYHQ�VXJJHVWLQJ�
WKH�H[LVWHQFH�RI�DFW�VSHFLILF�VXEVWDQFHV��/RUHQ]�DQG�
7LQEHUJHQ���������2QH�RI�WKH�SULQFLSDO�W\SHV�RI�
HYLGHQFH�XVHG�E\�/RUHQ]�WR�VXSSRUW�WKLV�FRQFHSWLRQ�
LV�WKH�ORZHULQJ�RI�WKH�WKUHVKROG�IRU�UHOHDVH�RI�WKH�
DFW�DV�D�IXQFWLRQ�RI�ODSVH�RI�WLPH�VLQFH�SHUIRUPDQFH�
RI�WKH�DFW��7KDW�LV��WKH�ORQJHU�WKH�DQLPDO�KDV�JRQH�
ZLWKRXW�SHUIRUPLQJ�WKH�DFW��WKH�HDVLHU�LW�LV�WR�HOLFLW��
7KLV�LV�WDNHQ�E\�/RUHQ]�DV�HYLGHQFH�RI�DFFXPXOD��
WLRQ�RI�WKH�UHDFWLRQ�VSHFLILF�HQHUJ\�LQ�WKH�FHQWUDO�
QHUYRXV�V\VWHP��/RZHULQJ�RI�WKH�LQWHQVLW\�RI�
SHUIRUPDQFH�XSRQ�UHSHDWHG�HOLFLWDWLRQ�LV�WDNHQ�DV�
IXUWKHU�SURRI��VLQFH�LW�PD\�LQGLFDWH�WKH�XVLQJ�XS�RI�
WKH�H[FLWDWLRQ�IDVWHU�WKDQ�LW�FDQ�EH�SURGXFHG��
/RUHQ]�DQG�7LQEHUJHQ�RIIHU�REVHUYDWLRQV�DORQJ�

WKHVH�OLQHV�RQ�PDPPDOV��ELUGV��ILVK��DQG�LQVHFWV��
7KH� KXQWLQJ�EHKDYLRU�RI�WKH�GRJ� �7LQEHUJHQ��
�������IRRG�EHJJLQJ�RI�D�\RXQJ�ELUG��7LQEHUJHQ�DQG�
.XHQHQ���������ILJKWLQJ�LQ�D�ILVK��7LQEHUJHQ���������
FRXUWVKLS�IOLJKWV�RI�D�EXWWHUIO\��7LQEHUJHQ��0HHXVH��
%RHUHPD��DQG�9DURVVLHDX��������DUH�DOO�RIIHUHG�DV�
H[DPSOHV�RI�LQVWLQFWLYH�DFWV�KDYLQJ�WKLV�NLQG�RI�
SK\VLRORJLFDO�EDVLV��
/RUHQ]�DQG�7LQEHUJHQ�DGGXFH�DV�SK\VLRORJLFDO�

HYLGHQFH�IRU�WKLV�LQWHUSUHWDWLRQ�D�VHULHV�RI�VWXGLHV�
E\�YRQ�+ROVW��������������RQ�WKH�PHFKDQLVPV�RI�
ORFRPRWLRQ�LQ�ILVKHV��9RQ�+ROVW�REVHUYHG�WKDW�
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DOPRVW�FRPSOHWHO\�GHDIIHUHQWHG�ILVKHV�VKRZ�VRPH�
RI�WKH�FRRUGLQDWLRQV�RI�ORFRPRWLRQ��+H�FRQFOXGHG�
WKDW�WKH�EDVLF�PRYHPHQW�SDWWHUQV�RI�ORFRPRWLRQ�
DUH�WKH�UHVXOW�RI�WKH�DFFXPXODWLRQ�RI�ORFRPRWLRQ��
VSHFLILF�HQHUJ\�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�LQGH��
SHQGHQW�RI�SHULSKHUDO�DFWLYLW\��DQG�DUH�WKH�UHVXOW�
RI�D�FHQWUDO��QRQ�UHIOH[��FRRUGLQDWLRQ��
,Q� KLV�RULJLQDO�FRQVLGHUDWLRQ�RI�YRQ� +ROVW
V�

ZRUN��/RUHQ]������E��VWDWHG�WKDW�LW�ZRXOG�EH�SUH��
PDWXUH�WR�PDNH�SRVLWLYH�DVVHUWLRQV�DERXW�WKH�GLUHFW�
UHOHYDQFH�RI�WKDW�ZRUN�WR�KLV�LQVWLQFW�WKHRU\��
/RUHQ]�DQG�7LQEHUJHQ���������DW�DERXW�WKH�VDPH�
WLPH��VWDWHG�WKDW�WKH�FRQFHSWLRQ�RI�ORFRPRWLRQ�DV�
DQ�H[DPSOH�RI�LQVWLQFWLYH�FRRUGLQDWLRQ�LQ�/RUHQ]
V�
VHQVH�PLJKW�EH�D�YHU\�URXJK�VLPSOLILFDWLRQ�RI�WKH�
IDFWV��
+RZHYHU��RYHU�WKH�\HDUV�VLQFH�WKHQ��WKH�UHOHYDQFH�

RI�WKLV�NLQG�RI�HYLGHQFH�LQ�WKHLU�ZULWLQJV�VHHPV�WR�
KDYH�LQFUHDVHG��DOWKRXJK�VRPH�GRXEW�KDV�EHHQ�
WKURZQ�RQ�WKH�YDOLGLW\�RI�YRQ�+ROVW
V�FRQFOXVLRQV��
2QH�PLJKW�TXHVWLRQ�WKH�GLUHFW�UHOHYDQFH�RI�WKH�
QHXUDO�PHFKDQLVPV�RI�ORFRPRWLRQ�LQ�ILVK�DQG�DP��
SKLELDQV�WR�WKH�H[SODQDWLRQ�RI�WKH�RULJLQV�RI�FRP��
SOH[��LQVWLQFWLYH��EHKDYLRU�LQ�ELUGV�DQG�PDPPDOV��
7LQEHUJHQ�LV�DZDUH�RI�WKH�GDQJHUV�LQKHUHQW�LQ�WKH�
SURFHGXUH�RI�XVLQJ�SK\VLRORJLFDO�HYLGHQFH�IURP�
ORZHU�HYROXWLRQDU\�OHYHOV��ORZHU�OHYHOV�RI�QHXUDO�
RUJDQL]DWLRQV��DQG�VLPSOHU�IRUPV�RI�EHKDYLRU�DV�
DQDORJLHV�IRU�WKH�VXSSRUW�RI�SK\VLRORJLFDO�WKHRULHV�
RI�EHKDYLRU�PHFKDQLVPV�DW�KLJKHU�DQG�PRUH�FRP��
SOH[�OHYHOV��)RU�H[DPSOH��DIWHU�D�GHVFULSWLRQ�RI�WKLV�
DVSHFW�RI�/RUHQ]
V�WKHRU\��7LQEHUJHQ������D��VD\V��
�7KHVH�IRUPXODWLRQV�DUH�VXSSRUWHG�E\�WKH�HQWLUHO\�
LQGHSHQGHQW�LQYHVWLJDWLRQV�ZKLFK�KDYH�EHHQ�FRQ��
GXFWHG�GXULQJ�WKH�ODVW�WHQ�\HDUV�RQ�WKH�FHQWUDO�
QHUYRXV�PHFKDQLVPV�RI�ORFRPRWLRQ��+HUH��WR�EH�VXUH�
RQ�D� ORZHU�OHYHO�RI�LQWHJUDWLRQ�>P\�HPSKDVLV��
'��6��/�@��ZH�DUH�EURXJKW�WR�D�IXQGDPHQWDOO\�VLPLODU�
SRVLWLRQ�E\�WKH�UHVHDUFKHV�RI�YRQ�+ROVW��:HLVV��
*UD\��/LVVPDQQ��DQG�RWKHUV���
,Q� WKLV�FDVH��7LQEHUJHQ
V�PHQWLRQ�RI�WKH�IDFW�

WKDW�WKH�SK\VLRORJLFDO�HYLGHQFH�FRPHV�IURP�D�
ORZHU�OHYHO�RI�LQWHJUDWLRQ�LV�DFWXDOO\�HPEHGGHG�LQ�
DQ�H[SDQGHG�XVH�RI�WKHVH�GDWD�WR�VXSSRUW�WKHRULHV�
EDVHG�RQ�REVHUYDWLRQV�DW�KLJKHU�OHYHOV��7KLV�LV�
PHUHO\�D�IRUPDO�ERZ�WR�WKH�FRQFHSW�RI�OHYHOV��ZKLFK�
DSSHDUV�WR�VWUHQJWKHQ�WKH�IRUP�RI�WKH�DUJXPHQW�
ZKLOH�DFWXDOO\�ZHDNHQLQJ�LWV�FRQWHQW��
,Q�SRLQW�RI�IDFW��LW�LV�QRZ�GRXEWIXO�ZKHWKHU�HYHQ�

VR�VLPSOH�D�EHKDYLRU�SDWWHUQ�DV�ORFRPRWLRQ��LQ�VR�
VLPSOH�D�YHUWHEUDWH�DV�D�ILVK��LV�UHDOO\�RUJDQL]HG�
LQ�WKH�ZD\�WKDW�/RUHQ]
V�LQVWLQFW�WKHRU\�GHPDQGV��

*UD\�DQG�/LVVPDQ������������D������E��*UD\��������
������/LVVPDQQ������D������E��KDYH�VWXGLHG�WKH�HI��
IHFW�RI�GHDIIHUHQWDWLRQ�RQ�ORFRPRWLRQ�LQ�ILVK�DQG�
DPSKLELDQV��%RWK�UHJDUG�WKHLU�HYLGHQFH�DV� EHLQJ�
DJDLQVW�WKH�SUREDELOLW\�RI�DXWRPDWLF�UK\WKPLF�SUR��
GXFWLRQ�RI�FRRUGLQDWLRQV�LQ�WKH�FHQWUDO�QHUYRXV�V\V��
WHP��HYHQ�DW�WKH�ILVK�OHYHO��DQG�HYHQ�IRU�ORFRPR��
WLRQ��/LVVPDQQ��LQ�IDFW��GHVLJQHG�KLV�H[SHULPHQWV�
VSHFLILFDOO\�LQ�YLHZ�RI�YRQ�+ROVW
V�REVHUYDWLRQV��DQG�
H[SOLFLWO\�LQ�YLHZ�RI�WKH�XVH�PDGH�RI�WKH�ODWWHU�E\�
/RUHQ]��+H�FRQFOXGHG��RQ�WKH�EDVLV�RI�D�FRPSOHWH�DI��
IHUHQW�LVRODWLRQ�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP��WKDW�
WKHUH�ZDV�QR�FHQWUDO�DXWRPDWLF�SURGXFWLRQ�RI�H[FLWD��
WLRQ��,W�VKRXOG�EH�QRWHG�WKDW�WKH�H[SHULPHQWV�RI�:HLVV�
�����������D�G��������������VXSSRUW�WKH�FRQFOX��
VLRQ�WKDW�VSLQDO�FHQWHUV�LQ�DPSKLELDQV�DUH�VR�RUJDQ��
L]HG�WKDW�WKH�FRRUGLQDWLRQ�RI�ORFRPRWRU�SDWWHUQV�LV�
GHSHQGHQW�XSRQ�FKDUDFWHULVWLFV�RI� WKH�FHQWHUV��
*UD\�DQG�/LVVPDQQ
V�H[SHULPHQWV��KRZHYHU��VKRZ�
WKDW�SURSULRFHSWLRQ�DFWXDOO\�SOD\V�D�PDMRU�UROH�LQ�
WKH�QRUPDO�DPEXODWRU\�UK\WKPV��HYHQ�RI�WKHVH�
DQLPDOV��
7LQEHUJHQ��������KDV�H[SDQGHG�/RUHQ]
V�FRQFHSW�

RI�QHXUDO�RUJDQL]DWLRQ�WR�LQFOXGH�KLJKHU�OHYHOV�RI�
SK\VLRORJLFDO�DQG�EHKDYLRUDO�RUJDQL]DWLRQ�WKDQ�WKH�
VWHUHRW\SHG��LQVWLQFWLYH�DFW�� RU�FRQVXPPDWRU\�
DFW��7LQEHUJHQ�FRQFHLYHV�RI�LQVWLQFWLYH�EHKDYLRU�LQ�
JHQHUDO�DV�EHLQJ�KLHUDUFKLFDOO\�RUJDQL]HG�LQ�WKH�
LQGLYLGXDO��)RU�H[DPSOH��LQ�WKH�UHSURGXFWLYH�EH��
KDYLRU�RI�WKH�VWLFNOHEDFN�7LQEHUJHQ�VHHV�WKUHH�
PDLQ�OHYHOV�RI�RUJDQL]DWLRQ��KLHUDUFKLFDOO\�DU��
UDQJHG��7KH�KLJKHVW�OHYHO�UHSUHVHQWV�WKH�UHSURGXF��
WLYH�GULYH�LQ�JHQHUDO��7KLV�FRUUHVSRQGV�WR�D�FHQWHU�
DW�D�KLJK�OHYHO�LQ�WKH�QHUYRXV�V\VWHP�ZKLFK�ZKHQ�
DFWLYDWHG��E\�H[WHUQDO�FRQGLWLRQV��KRUPRQHV��RU�
DXWRQRPRXV�F\FOLFLW\��VHQGV�LPSXOVHV�WR�D�ZKROH�
JURXS�RI�LQWHUPHGLDWH�FHQWHUV��PDNLQJ�WKH�ODWWHU�
FDSDEOH�RI�DFWLYLW\��(DFK� RI�WKHVH�LQWHUPHGLDWH�
FHQWHUV�FRUUHVSRQGV�WR�D�EHKDYLRU�SDWWHUQ�LQYROYHG�
LQ�UHSURGXFWLYH�DFWLYLWLHV��ILJKWLQJ��QHVW�EXLOGLQJ��
FRXUWLQJ��SDUHQWDO�EHKDYLRU��HWF��(DFK� RI�WKHVH�
LQWHUPHGLDWH�FHQWHUV��LQ�WXUQ��DFWLYDWHV��RU�FRQ��
WULEXWHV�WR�WKH�GLVLQKLELWLRQ�RI��D�JURXS�RI�ORZHU�
FHQWHUV�HDFK�RI�ZKLFK�FRRUGLQDWHV�D�SDUWLFXODU�DFW�
ZKLFK�LV�UHOHDVHG�E\�DQ�LQQDWH�UHOHDVLQJ�SDWWHUQ��
)RU�H[DPSOH��WKH�ILJKWLQJ�FHQWHU��ZKHQ�DFWLYDWHG�
E\�H[WHUQDO�VWLPXODWLRQ��ZKLFK�FDQ�RQO\�RFFXU�
ZKHQ�LWV�WKUHVKROG�LV�ORZHUHG�E\�DFWLYLW\�LQ�WKH�
VXSHURUGLQDWHG�FHQWHU�IRU�WKH�UHSURGXFWLYH�GULYH�
LQ�JHQHUDO��SXWV�WKH�DQLPDO�LQ��ILJKWLQJ�PRRG��
ZKLFK�PDNHV�SRVVLEOH� WKH� SHUIRUPDQFH�XQGHU�
SURSHU�VWLPXOXV�FRQGLWLRQV�RI�HDFK�RI�WKH�DFWV�
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LQYROYHG�LQ�ILJKWLQJ��ELWLQJ��FKDVLQJ��WKUHDWHQLQJ��
HWF��7KH�ODWWHU�DUH�WKH��FRQVXPPDWRU\�DFWV��RU�
�LQVWLQFWLYH�DFWV��RI�/RUHQ]��>1��%�� 7KH�VOLJKW�
GLIIHUHQFHV�LQ� WHUPLQRORJ\�VRPHWLPHV�RFFXUULQJ�
EHWZHHQ�7LQEHUJHQ�DQG�/RUHQ]�GR� QRW�XVXDOO\�
UHSUHVHQW�WKHRUHWLFDO�RU�FRQFHSWXDO�GLVDJUHHPHQWV�@�
7LQEHUJHQ�FLWHV�WKH�ZRUN�RI�+HVV��������������DV�

GHPRQVWUDWLQJ�WKH�UHDOLW\�RI�WKHVH�DXWRQRPRXV�
FHQWUDOO\�FRRUGLQDWHG�FHQWHUV�RI� DFWLYLW\��%\�
HOHFWULFDOO\�VWLPXODWLQJ�YDULRXV�SRLQWV�LQ�WKH�K\SR��
WKDODPXV��+HVV�ZDV�DEOH�WR�FDXVH�FDWV�WR�SHUIRUP�
VOHHSLQJ��HDWLQJ��DQG�RWKHU�EHKDYLRU�ZKLFK�ZDV�QRW�
UHODWHG�WR�VSHFLILF�H[WHUQDO�VWLPXODWLRQ��DQG�ZKLFK�
FHDVHG�XSRQ�FHVVDWLRQ�RI�WKH�VWLPXODWLRQ��7LQ��
EHUJHQ�UHJDUGV�WKHVH�REVHUYDWLRQV��ZLWK�WKRVH�RI�
YRQ�+ROVW��DV�GHPRQVWUDWLQJ�WKH�UHDOLW\�RI�/RUHQ]
V�
SLFWXUH�RI�FHQWHUV�RI�DXWRPDWLF�UK\WKPLF�SURGXF��
WLRQ�RI�DFWLRQ�VSHFLILF�H[FLWDWLRQ��
+HVV�IRXQG��KRZHYHU��WKDW�WKHUH�ZDV�FRQVLGHU��

DEOH�YDULDWLRQ�LQ�WKH�UHVSRQVHV�WR�UHSHDWHG�VWLPX��
ODWLRQ�RI�D� VSHFLILF�VSRW�LQ�WKH�K\SRWKDODPXV��
6WLPXODWLRQ�RI�WKH�VDPH�SRLQW�PLJKW�HOLFLW�TXLWH�
GLIIHUHQW�UHVSRQVHV��GHSHQGLQJ�XSRQ�WKH�FRQGLWLRQV�
RI�DIIHUHQW�LQIORZ��7KLV�OHG�+HVV�WR�FRQFOXGH�WKDW�
WKHUH�ZDV�QRW�VWULFW�ORFDOL]DWLRQ�RI�IXQFWLRQ�LQ�WKH�
K\SRWKDODPXV�DV��KH�DVVXPHG��WKHUH�LV�LQ�WKH�FRU��
WH[��>,W�PLJKW�EH�SRLQWHG�RXW�WKDW�UHFHQW�GLVFXV��
VLRQV�RI�FRUWLFDO�IXQFWLRQ�LQGLFDWH�FRQVLGHUDEOH�
GRXEW�DERXW�WKH�UHDOLW\�RI�ORFDOL]HG�IXQFWLRQV�
LVRPRUSKLF�ZLWK�WKHLU�EHKDYLRUDO�H[SUHVVLRQV��HYHQ�
LQ�WKH�PRWRU�DUHDV�RI�WKH�FRUWH[��/DVKOH\��������
+LQHV��������&ODUN�DQG�:DUG��������&ODUN��������@�
1RZ��D�VWULFWO\�SXQFWDWH�ORFDOL]DWLRQ�RI�IXQFWLRQ�

LV�QRW�QHFHVVDU\��HLWKHU�LQ�FRUWH[�RU�LQ�K\SR��
WKDODPXV��LQ�RUGHU�WKDW�WKHVH�RUJDQV�EH�DEOH�WR�
VHUYH�RUJDQL]LQJ�DQG�FRRUGLQDWLQJ�IXQFWLRQV��,Q�
WKH�OLJKW�RI�+HVV
V�ZRUN�WKHUH�LV�QR�GRXEW�WKDW�WKH�
ORZHU�OHYHO�GHWDLOV�DQG�FRPSRQHQWV�RI�PDQ\�EH��
KDYLRU�SDWWHUQV�DUH�FRRUGLQDWHG�DQG�LQWHJUDWHG�LQ�
WKH�K\SRWKDODPXV��%XW�LW�LV�GLIILFXOW�WR�VHH�KRZ�WKH�
VKLIWLQJ�ORFXV�RI�WKLV�LQWHJUDWLRQ�FDQ�EH�UHFRQFLOHG�
ZLWK�WKH�FRQFHSWLRQ�RI�D�FHQWHU�ZKLFK�SURGXFHV�DQ�
H[FLWDWLRQ�VSHFLILF�IRU�WKH�EHKDYLRU�SDWWHUQV�FRQ��
FHUQHG��,W�LV�HTXDOO\�GLIILFXOW�WR�UHFRQFLOH�WKH�IDFW�
WKDW�WKH�IXQFWLRQ�RI�D��FHQWHU��GHSHQGV�SDUWO\�RQ�
WKH�W\SH�RI�DIIHUHQW�LQIORZ�SUHVHQW�ZLWK�WKH�QRWLRQ�
RI�WKH�FHQWHU�DV�D�SODFH�ZKHUH�H[FLWDWLRQ�LV�SURGXFHG�
IRU�D�SDUWLFXODU�NLQG�RI�DFW��
1HLWKHU�GR�WKH�UHVHDUFKHV�RI�+HVV��QRU�WKRVH�RI�

*UD\�DQG�/LVVPDQQ��VXSSRUW�WKH�LGHD�WKDW�UK\WKP��
LFLW\�RU�F\FOLFLW\�RI�EHKDYLRU�LV�D�IXQFWLRQ�RI�WKH�
SHULRGLF�UHDFKLQJ�RI�D� WKUHVKROG�OHYHO�RI�HQHUJ\�

SURGXFHG�LQ�VXFK�FHQWHUV��$V�VXJJHVWHG�E\�*UD\�
DQG�/LVVPDQQ��UK\WKPLFLW\�RI�EHKDYLRU�LV�PXFK�
PRUH�SDUVLPRQLRXVO\�H[SODLQHG�LQ�WHUPV�RI�SHULRGLF�
VKLIWV�LQ�EDODQFH�EHWZHHQ�FHQWUDO�DQG�SHULSKHUDO�
SURFHVVHV�RU�LQWHUDFWLRQ�EHWZHHQ�GLIIHUHQW�FHQWUDO�
SURFHVVHV��WKDQ�LQ�WHUPV�RI�WKH�SURGXFWLRQ�RI�
SHULRGLF�LPSXOVHV�E\�D� VLQJOH��FHQWHU��ZKLFK��LQ�
/RUHQ]
V�WUHDWPHQW��KDV�WKH�FKDUDFWHU�RI�D��WKLQJ�
LQ�LWVHOI���
/RUHQ]��������GHVFULEHV�LQ�VRPH�GHWDLO�D� K\��

GUDXOLF�PRGHO��RU�DQDORJ\��RI�WKH�LQVWLQFW�PHFKDQ��
LVP��LQFOXGLQJ�D�UHVHUYRLU�RI�H[FLWDWLRQ�DQG�GH��
YLFHV�IRU�NHHSLQJ�LW�GDPPHG�XS��LQQDWH�UHOHDVLQJ�
PHFKDQLVP��XQWLO�DSSURSULDWH�NH\V�XQORFN�WKH�
VOXLFHV��+\GUDXOLF�DQDORJLHV�KDYH�UHDSSHDUHG�VR�
UHJXODUO\�LQ�/RUHQ]
V�SDSHUV�VLQFH������DV�WR�MXVWLI\�
WKH�LPSUHVVLRQ�WKDW�WKH\�DUH�QRW�UHDOO\�DQDORJLHV�
WKH\�DUH�DFWXDO�UHSUHVHQWDWLRQV�RI�/RUHQ]
V�FRQ��
FHSWLRQ�RI�WKH�RULJLQ�DQG� FKDQQHOOLQJ�RI��LQ��
VWLQFWLYH�HQHUJ\���>7KH�EDVLF�DVVXPSWLRQV�RI�D�
VSHFLDO�FHQWHU�SURGXFLQJ�D� UHVHUYRLU�RI�HQHUJ\�
VSHFLILF�IRU�HDFK�LQVWLQFW��DQG�RI�GHYLFHV�IRU�GLV��
WULEXWLQJ�WKH�HQHUJ\�DUH�YHU\�VLPLODU�WR�WKRVH�RI�
0DF'RXJDOO��������������@�
7KHUH�LV�QR�QHXURSK\VLRORJLFDO�HYLGHQFH�IRU�VXFK�

K\GUDXOLFV�LQ�WKH�EUDLQ��$VLGH�IURP�WKH�FRQWUR��
YHUVLDO�DVSHFWV�RI�WKH�LGHD�RI�DXWRPDWLF�UK\WKPLF�
SURGXFWLRQ�RI�H[FLWDWLRQ��VXFK�K\GUDXOLF�FRQFHS��
WLRQV�VLPSO\�GR�QRW�FRQIRUP�ZLWK�ZKDW�ZH�DFWXDOO\�
NQRZ�DERXW�WKH�FRPSOH[LWLHV�RI�EUDLQ�IXQFWLRQ��FI��
)XOWRQ���������
7KH� DFWXDO�SK\VLRORJLFDO�UHODWLRQVKLSV�XQGHUO\��

LQJ�EHKDYLRU�SDWWHUQV�PXVW�EH� DQDO\]HG�IRU�WKH�
GLIIHUHQW�EHKDYLRU�SDWWHUQV�FRQFHUQHG��7KH� DV��
VXPSWLRQ�ZKLFK�XQGHUOLHV�/RUHQ]
V�DSSURDFK�WR�WKH�
QHXURSK\VLRORJLFDO�EDVLV�RI�EHKDYLRU�LV� WKDW�WKH�
QHXUDO�HYHQWV�XQGHUO\LQJ�EHKDYLRU�SDWWHUQV�PXVW�
VRPHKRZ�EH�LVRPRUSKLF�ZLWK�WKH�EHKDYLRU�LWVHOI��
+H�LV�WKHUHE\�OHG�WR�DVVXPH�WKDW�EHKDYLRU�SDWWHUQV�
KDYLQJ�VLPLODU�IXQFWLRQDO�FKDUDFWHULVWLFV�PXVW�EH�
FDXVHG�E\�LGHQWLFDO�QHXUDO�PHFKDQLVPV��/DVKOH\�
�������KDV�SRLQWHG�RXW�WKH�HUURQHRXV�QDWXUH�RI�
VXFK�UHDVRQLQJ��,W�LV�E\�WKXV�DEVWUDFWLQJ�SKHQRW\SLF�
UHVHPEODQFHV�LQ�EHKDYLRU�DW�GLIIHUHQW�OHYHOV��DQG�E\�
JUDWXLWRXVO\�WUDQVIHUULQJ�SK\VLRORJLFDO�H[SODQDWLRQV�
IURP�RQH�OHYHO�WR�DQRWKHU�WKDW�/RUHQ]�FUHDWHV�WKH�
LPSUHVVLRQ�WKDW��LQVWLQFWLYH��DFWV�DUH�JURXQGHG�LQ�
D�FRPPRQ�W\SH�RI�PHFKDQLVP�ZKLFK�LV�WKH�VDPH�DW�
GLIIHUHQW�HYROXWLRQDU\�OHYHOV��

/HYHOV�RI�%HKDYLRUDO�)XQFWLRQ�
$V�DOUHDG\�SRLQWHG�RXW��D�VHULRXV�TXHVWLRQ�IDFLQJ�

DOO�LQYHVWLJDWRUV�RI�DQLPDO�EHKDYLRU�LV�WKH�H[WHQW�WR�
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ZKLFK�GLIIHUHQW�PHFKDQLVPV�PD\�EH�DVVXPHG�WR�EH�
LGHQWLFDO�EHFDXVH�RI�WKH�DSSDUHQW�VLPLODULWLHV�LQ�WKH�
EHKDYLRU�SDWWHUQV�WKH\�XQGHUOLH��%\�WKLV�,�GR�QRW�
PHDQ�WR�LPSO\�WKDW�WKH�VLPLODULWLHV�PD\�EH�XQ��
LPSRUWDQW��EXW�RQO\�WKDW�IXQFWLRQDOO\�VLPLODU�EH��
KDYLRU�SDWWHUQV�PD\�EH�HIIHFWXDWHG�WKURXJK�YHU\�
GLVVLPLODU�FDXVDO�PHFKDQLVPV��$QG�LI�WKH�FDXVDO�
PHFKDQLVPV�K\SRWKHVL]HG�LQ�WKH�FDVH�RI�RQH�RI�WKH�
EHKDYLRU�SDWWHUQV�DUH�FRQFHSWXDOO\�UHLILHG�DQG�
DSSOLHG�WR�RWKHU�SDWWHUQV�RU�RWKHU�DQLPDOV��EHFDXVH�
RI�WKH�IDFW�WKDW�WKH�VLPLODU�EHKDYLRU�SDWWHUQV�DUH�
VXEVXPHG�XQGHU�WKH�VDPH�WHUP�RU�LQFOXGHG�LQ�WKH�
VDPH�FDWHJRU\�RU�FRQFHSW��WKH�DQDO\VLV�RI�WKH�
PHFKDQLVPV�DFWXDOO\�RSHUDWLQJ�LQ�WKH�GLIIHUHQW�
FDVHV�LV�VHULRXVO\�KDPSHUHG��5DWKHU�WKDQ�PDNLQJ�D�
GHYHORSPHQWDO�DQDO\VLV�RI�WKH�SURFHVVHV�FRQFUHWHO\�
XQGHUO\LQJ�HDFK�EHKDYLRU�SDWWHUQ��WKH�SUHGRPLQDQW�
WHQGHQF\�LV�WR�FDUU\�RXW�EULHI�VWXGLHV�RQ�D�YDULHW\�
RI�VHOHFWHG�H[DPSOHV�DVVXPHG�WR�GHPRQVWUDWH�WKH�
YDOLGLW\�RI�WKH�D� SULRUL��SULQFLSOH��RU�WKH�UHDOLW\�
RI�WKH�K\SRWKHVL]HG�VWUXFWXUH�RU��FHQWHU���
7KLV� SUDFWLFH�PD\�SURGXFH�YHU\�IDOODFLRXV�

UHVXOWV��)RU�H[DPSOH��ERWK�WKH�DPRHED�DQG�WKH�
QHRQDWH�LQIDQW�ZLOO�PRYH�WRZDUG�ZHDN�VWLPXODWLRQ�
DQG�DZD\�IURP�VWURQJ�VWLPXODWLRQ��WKH�DPRHED�DV�
D�ZKROH��WKH�FKLOG�ORFDOO\���,Q�ERWK�DQLPDOV��WKLV�
VHUYHV�WKH�ELRORJLFDO�IXQFWLRQ�RI�EULQJLQJ�WKH�RUJDQ��
LVP�LQWR�FRQWDFW�ZLWK�IRRG��DQG�IRU�WKH�FKLOG��SUR��
WHFWLRQ���DQG�DZD\�IURP�FRQWDFW�ZLWK�KDUPIXO�
VWLPXOL��7KLV�VLPLODU�ELRORJLFDO�XWLOLW\�LV�D�VXIILFLHQW�
EDVLV�RI�H[SODQDWLRQ�IRU�WKH�HYROXWLRQDU\�GHYHORS��
PHQW�RI�WKH�VLPLODU�PRGHV�RI�EHKDYLRU�LQ�WKH�WZR�
RUJDQLVPV��
%XW�WKH�PHFKDQLVPV�XQGHUO\LQJ�WKH�UHVSRQVH�LQ�

WKH�WZR�DQLPDOV�PDQLIHVWO\�PXVW�EH�YHU\�GLIIHUHQW��
,Q�WKH�DPRHED��WKH�GLIIHUHQWLDO�UHVSRQVH�WR�ZHDN�
DQG�VWURQJ�VWLPXOL�LV�FDXVHG�E\�WKH�GLIIHUHQWLDO�
HIIHFWV�RI�WKH�ZHDN�DQG�VWURQJ�VWLPXOL�RQ�WKH�VRO�JHO�
UHODWLRQVKLS�LQ�WKH�SURWRSODVP�RI�WKH�VLQJOH�FHOO�
�0DVW���������,Q�WKH�QHRQDWH�FKLOG��WKH�EDVLV�LV�
PRUH�REVFXUH��6FKQHLUOD��������KDV�VXJJHVWHG�WKDW�
LQLWLDOO\�LW�LV�WKH�UHVXOW�RI�GLIIHUHQFHV�LQ�DURXVDO��
WKUHVKROG�EHWZHHQ�IOH[RU�DQG�H[WHQVRU�PXVFOHV�RI�
WKH�OLPEV��VR�WKDW�WKH\�UHVSRQG�RSWLPDOO\�WR�GLIIHU��
HQW�LPSXOVH�IUHTXHQFLHV�LQ�DIIHUHQW�YROOH\V��FRUUH��
VSRQGLQJ�WR�GLIIHUHQW�LQWHQVLWLHV�RI�VWLPXODWLRQ��
7KHVH�WZR�EHKDYLRU�SDWWHUQV�PD\�VHHP�IXQFWLRQ��

DOO\�TXLWH�DQDORJRXV��&DQ�ZH�VD\�WKDW�WKH\�DUH�
KRPRORJRXV"�7KLV�ZRXOG�REYLRXVO\�EH� DEVXUG��
7KH\�UHSUHVHQW�WZR�WRWDOO\�GLIIHUHQW�NLQGV�RI�DG��
MXVWPHQW��ERWK�VHOHFWHG��LQ�WKH�HYROXWLRQDU\�VHQVH��
EHFDXVH�WKH\�VHUYH�WKH�VDPH�NLQG�RI�IXQFWLRQ��1RU�
LV�WKHUH�D��VPRRWK�SURJUHVVLRQ��EHWZHHQ�WKH�SUR��

WR]RDQ�UHVSRQVH�DQG�WKH�KXPDQ��$W�HDFK�OHYHO��WKH�
PHFKDQLVPV�XQGHUO\LQJ�WKLV�FKDUDFWHULVWLF�DQG�
ZLGHO\�GLVWULEXWHG�UHVSRQVH��0DLHU�DQG�6FKQHLUOD��
������DUH�GHULYHG�IURP�WKH�VSHFLILF�VWUXFWXUH�RI�WKH�
RUJDQLVP�LQ�TXHVWLRQ��7KH�EHKDYLRU�SDWWHUQV�DUH�
QRW�KRPRORJRXV��DOWKRXJK�WKH\�PD\�LQ�VRPH�FDVHV�
EH�EDVHG�WR�GLIIHUHQW�H[WHQWV�DQG�LQ�GLIIHUHQW�ZD\V�
RQ�PRUH�RU�IHZHU�KRPRORJRXV�VWUXFWXUHV��7KH�
DQDO\VLV�RI�WKH�EHKDYLRU�DW�HDFK�OHYHO�PXVW�EH�LQ�
WHUPV�RI�LWV�HPHUJHQFH�IURP�WKH�VWUXFWXUH�RI�RUJDQ��
LVPV�DW�WKDW�OHYHO��DV�LQGLFDWHG�LQ�WKH�H[DPSOHV�RI�
WKH�DPRHED�DQG�WKH�QHRQDWH�FKLOG��DQG�QRW�RQ�VXSHU��
ILFLDO�FRPSDULVRQV�RI�WKH�EHKDYLRU�ZLWK�VLPLODU�
EHKDYLRU�SDWWHUQV�DW�RWKHU�OHYHOV��
/RUHQ]
V�FRQFHSW�RI��LQVWLQFW��UHSUHVHQWV��,�

WKLQN��SUHFLVHO\�WKLV�NLQG�RI�XQGHVLUDEOH�UHLILFDWLRQ�
RI�D�K\SRWKHVL]HG�PHFKDQLVP��/RUHQ]
V�XVH�RI�WKH�
WHUP��LQVWLQFW��GRHV�QRW�GHQRWH�PHUHO\�D�JURXS�RI�
EHKDYLRU�SDWWHUQV�FKDUDFWHUL]HG�E\�FHUWDLQ�FRP��
PRQ�IXQFWLRQDO�FKDUDFWHULVWLFV��LW�GHQRWHV�D�GHILQLWH�
FODVV�RI�WKLQJV�D� VSHFLILF�JURXS�RI�KRPRORJRXV�
VWUXFWXUHV�XQGHUO\LQJ�DFWV�ZKRVH�FKDUDFWHULVWLFV�DUH�
LVRPRUSKLF�ZLWK�WKRVH�RI�WKH�VWUXFWXUHV��$QG�WKH�
QDWXUH�RI�WKH�VWUXFWXUHV�LV�LQIHUUHG�IURP�WKH�EH��
KDYLRUDO�FKDUDFWHULVWLFV��VXSSRUWHG�E\�SK\VLRORJLFDO�
HYLGHQFH�WKH�LQDGHTXDF\�RI�ZKLFK�KDV� DOUHDG\�
EHHQ�SRLQWHG�RXW��
7KLV�UHLILFDWLRQ�RI�WKH�FRQFHSW�RI��LQVWLQFW��OHDGV�

WR�D��FRPSDUDWLYH��SV\FKRORJ\�ZKLFK�FRQVLVWV�RI�
FRPSDULQJ�OHYHOV�LQ�WHUPV�RI�UHVHPEODQFHV�EHWZHHQ�
WKHP��ZLWKRXW�WKDW�FDUHIXO�FRQVLGHUDWLRQ�RI�GL�IIHU��
HQFHV�LQ�RUJDQL]DWLRQ�ZKLFK�LV� HVVHQWLDO�WR�DQ�
XQGHUVWDQGLQJ�RI�HYROXWLRQDU\�FKDQJH��DQG�RI�WKH�
KLVWRULFDO�HPHUJHQFH�RI�QHZ�FDSDFLWLHV��7KXV�WKH�
ORZHULQJ�RI�LQWHQVLW\�RI�UHVSRQVH�DV�D�FRQVHTXHQFH�
RI�UHSHDWHG�HOLFLWDWLRQ��LQ�WKH�FDVH�RI�FHUWDLQ�VH[XDO�
DFWLYLWLHV�RI� D� EXWWHUIO\��7LQEHUJHQ��0HHXVH��
%RHUHPD��DQG�9DURVVLHDX��������DQG�RI�D� ILVK�
�7LQEHUJHQ��������LV�WDNHQ�LQ�ERWK�FDVHV�DV�YHULI\��
LQJ�/RUHQ]
V�DVVXPSWLRQ�RI�WKH�QDWXUH�RI�WKH�
RUJDQL]LQJ�FHQWHU�IRU�DQ�LQVWLQFWLYH�DFW��7KH�IDFW�
WKDW�VRPH�EHKDYLRU�SDWWHUQV�RI�D� EXWWHUIO\�PD\�
H[KLELW�IXQFWLRQDO�VLPLODULWLHV�WR�VRPH�EHKDYLRU�
SDWWHUQV�RI�D�ILVK�LV�LQWHUHVWLQJ�DV�DQ�LQGLFDWLRQ�WKDW�
VLPLODU�UHVSRQVH�FKDUDFWHULVWLFV�PD\�EH�VSHFLHV��
SUHVHUYLQJ�LQ�ERWK�FDVHV��%XW�LW�LV�QRW�YHU\�MXGL��
FLRXV��DQG�DFWXDOO\�LV�UDVK��LQ�YLHZ�RI�WKH�YHU\�
GLIIHUHQW�W\SHV�RI�RUJDQL]DWLRQ�LQYROYHG�LQ�WKH�
VWUXFWXUH�DQG�WKH�EHKDYLRU�RI�WKH�WZR�DQLPDOV�
FRQFHUQHG��WR�DVVXPH�WKDW�WKH�PHFKDQLVPV�XQGHU��
O\LQJ�WKH�WZR�VLPLODU�UHVSRQVH�FKDUDFWHULVWLFV�DUH�
LQ�DQ\�ZD\�LGHQWLFDO��KRPRORJRXV��RU�HYHQ�VLPLODU��
RU�WKDW�WKHUH�LV�DQ\�KLVWRULFDO��HYROXWLRQDU\��FRQ��
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WLQXLW\�EHWZHHQ�WKHP�DV�VXFK��<HW�WKLV�LV�SUHFLVHO\�
WKH�EDVLV�RI�/RUHQ]
V�ZKROH�WUHDWPHQW�RI��LQVWLQFW��
DQG�HYROXWLRQ��
,Q�DGGLWLRQ�WR�GLVWRUWLQJ�FRPSDUDWLYH�VWXG\�DQG�

WKH�VWXG\�RI�HYROXWLRQDU\�FKDQJH��WKLV�UHLILFDWLRQ�
RI��LQVWLQFW��KDV�XQIRUWXQDWH�HIIHFWV�RQ�WKH�VWXG\�
RI�RQWRJHQHWLF�GHYHORSPHQW��7KH�GHYHORSPHQW�RI�
DQ��LQVWLQFWLYH��DFW�LQHYLWDEO\�DSSHDUV�WR�/RUHQ]�WR�
EH�WKH�VHOI�GLIIHUHQWLDWLRQ�RI�D�SUHIRUPHG��DXWRQR��
PRXV�WKLQJ��7KXV�/RUHQ]�VHHV�WKH�GHYHORSLQJ�EH��
KDYLRU�RI�WKH�DQLPDO�DV�SURJUHVVLQJ�WRZDUG�WKH�IXOO��
EORZQ��LQVWLQFW��UDWKHU�WKDQ�DV�GHYHORSLQJ�RXW�RI�
LQWHUDFWLRQV�DPRQJ�SURFHVVHV�SUHVHQW�DW�WKDW�VWDJH��
7KLV�LV�D�WHOHRORJ\�ZKLFK�LV�LQKHUHQW�LQ�/RUHQ]
V�
DSSURDFK��DQG�ZKLFK�FDQQRW�EH�HOLPLQDWHG�E\�KLV�
IRUPDO�DWWHPSW�WR�GHQ\�WHOHRORJLFDO�DQG�SXUSRVLYH�
SURFHGXUHV�DQG�WR�H[FOXGH�WKH�WHUPLQRORJ\��
)RU�H[DPSOH��/RUHQ]�PHQWLRQV�WKH�GHYHORSPHQW�

RI�ILJKWLQJ�EHKDYLRU�LQ�GXFNV��:KHQ�ILJKWLQJ�ZLWK�
DQRWKHU�GUDNH��DQ�DGXOW�GUDNH�ZLOO�JUDVS�LWV�RS��
SRQHQW
V�QHFN�LQ�LWV�ELOO�DQG�VWULNH�DW�KLP�ZLWK�D�
ZLQJ��/RUHQ]�QRWHG�WKDW�GXFNOLQJV�ZKRVH�ZLQJV�KDG�
QRW�\HW�IHDWKHUHG�ZRXOG�SHUIRUP�WKH�VDPH�PRYH��
PHQWV�HYHQ�WKRXJK�WKH�VWXEE\��XQIOHGJHG�ZLQJ�
ZDV�QRW�\HW�ORQJ�HQRXJK�WR�VWULNH�WKH�RSSRQHQW��
/RUHQ]
V�LQWHUSUHWDWLRQ������D�� LV� WKDW�WKH�LQ��
VWLQFWLYH�DFW�KDG�PDWXUHG�EHIRUH�WKH�IXOO�PDWXUD��
WLRQ�RI�WKH�VWUXFWXUH�ZKLFK�ZDV�XVHG�E\�LW��7KLV�
LQWHUSUHWDWLRQ�GRHV�QRW�H[SODLQ�ZKDW�WKH�GXFNOLQJ�
LV�GRLQJ��UDWKHU��LW�SUHYHQWV�WKH�LQYHVWLJDWRU�IURP�
VHHLQJ�WKH�SUREOHP�RI�ZKDW�LW�LV�DERXW�WKH�GXFNOLQJ�
DQG� LWV�VLWXDWLRQ��DQG� LWV�RQWRJHQHWLF�KLVWRU\��
ZKLFK�JLYHV�ULVH�WR�WKLV�NLQG�RI�EHKDYLRU��7KLV�
W\SH�RI�WKHRU\�DSSDUHQWO\�FDXVHV�WKH�LQYHVWLJDWRU�
WR�ORRN�DW�WKH�SURFHVV�RI�GHYHORSPHQW�LQ�VXFK�D�
ZD\�WKDW�WKH�SUREOHP�RI�WKH�RULJLQ�RI�WKLV�EHKDYLRU��
DQG�LWV�FDXVH�DQG�UROH�LQ�WKH�GXFNOLQJ�DUH�QRW�FRQ��
VLGHUHG�E\�KLP�DW�DOO��,Q�WKH�OLJKW�RI�RXU�SUHYLRXV�
GLVFXVVLRQ��LW�ZRXOG�DSSHDU�WKDW�WKHVH�DUH�WKH�
FUXFLDO�SUREOHPV��DQG�WKDW�D�WKHRU\�ZKLFK�PDNHV�
WKHP�DSSHDU�DV�UHODWLYHO\�LUUHOHYDQW�WR�WKH�H[SODQD��
WLRQ�RI�WKH�GHYHORSPHQW�RI�ILJKWLQJ�EHKDYLRU�PXVW�
EH�VHULRXVO\�ODFNLQJ��
7KLV�FRQFHSWXDO�PHUJLQJ�RI�YHU\�GLIIHUHQW�OHYHOV�

RQ�WKH�EDVLV�RI�VXSHUILFLDO�VLPLODULWLHV�SHUPHDWHV�
WKH�V\VWHP��)RU�H[DPSOH��WKH�FRQFHSW�RI��WD[LV��DV�
D�PHDQLQJIXO�FODVV�RI�EHKDYLRU�HOHPHQWV�VHHPV�WR�EH�
EDVHG�RQ�VXFK�D�SURFHGXUH��/RUHQ]�GHILQHV�D�WD[LV�
DV� D� PRYHPHQW�ZKLFK�LV�FRQWLQXRXVO\�RULHQWHG�
ZLWK�UHVSHFW�WR�WKH�VWLPXOXV��WKXV�GLVWLQJXLVKLQJ�LW�
VKDUSO\�IURP�DQ�LQVWLQFWLYH�DFW�ZKLFK��RQFH�VWDUWHG��
LV� FHQWUDOO\�FRRUGLQDWHG��LQGHSHQGHQW�RI� WKH�
UHFHSWRUV���

7LQEHUJHQ��������IXUWKHU�FODVVLILHV�WD[HV�LQWR�
VHYHUDO�FDWHJRULHV��EDVHG�SDUWO\�RQ�.XKQ
V��������
DQDO\VLV������ WURSRWD[LV��HTXLYDOHQW�WR� /RHE
V�
WURSLVPV��LQ�ZKLFK�WKH�DQLPDO�WXUQV�XQWLO�WKH�
UHOHYDQW�VWLPXOXV�LV�HTXDOO\�LQWHQVH�RQ�ERWK�VLGHV��
����WHORWD[LV��D�YLVXDO�RULHQWDWLRQ�EDVHG�RQ�IL[DWLRQ�
PRYHPHQWV�VR�WKDW�HLWKHU�H\H�FDQ�VHUYH�DV�WKH�VROH�
UHFHSWRU��DQG�����PHQRWD[LV��OLNH�WHORWD[LV�H[FHSW�
WKDW�WKH�RULHQWDWLRQ��LQVWHDG�RI�EHLQJ�WRZDUG�WKH�
VWLPXOXV��LV�DW�D�FRQVWDQW�DQJOH�IURP�LW��7R�WKHVH�
FDWHJRULHV�RI�.XKQ��7LQEHUJHQ�DGGHG�D� IRXUWK��
SKDURWD[LV��LQ�ZKLFK�WKH�DQLPDO�LV�RULHQWHG�WR�D�
SDUW�RI�WKH�YLVXDO�ILHOG�GHILQHG�LQ�WHUPV�RI�LWV�UHOD��
WLRQ�WR�WKH�UHVW�RI�WKH�ILHOG��LUUHVSHFWLYH�RI�WKH�
DQLPDO
V�RULHQWDWLRQ�WR�WKH�ILHOG��
7KLV�FODVVLILFDWLRQ�RI��WD[HV��VROHO\�LQ�WHUPV�RI�D�

KLJKO\�UHVWULFWHG�GHILQLWLRQ�RI�WKH�UHFHSWRU�SURFHVVHV�
LQHYLWDEO\�OXPSV�WRJHWKHU�PDQ\�YHU\�GLIIHUHQW�
SURFHVVHV��)RU�H[DPSOH��RXU�DPRHED�DQG�QHZERUQ�
LQIDQW�ERWK�VKRZ�D��WXUQLQJ�WR��UHDFWLRQ�WR�PLOG�
VWLPXODWLRQ��:KDW�SRVVLEOH�FDWHJRU\��EDVHG�RQ�WKH�
FKDUDFWHULVWLFV�RI�WKH�WXUQLQJ��FRXOG�SURSHUO\�
LQFOXGH�ERWK�RI�WKHVH�PRYHPHQWV�DV�H[DPSOHV�RI�RQH�
NLQG�RI�SURFHVV"�7R�VD\�WKDW�WKH�PRYHPHQW�RI�WKH�
FKLOG�DQG�RI�WKH�DPRHED�DUH�ERWK�D�WD[LV�LV�WR�DGPLW�
WKDW�WKH�ZRUG��WD[LV��GRHV�QRW�GHILQH�D� JURXS�
RI� EHKDYLRU�SDWWHUQV�ZKLFK� KDYH� FRPPRQ�
PHFKDQLVPV��
7LQEHUJHQ��������PDNHV�WKLV�H[SOLFLW�ZKHQ�KH�

VD\V�� ��� ����LQ�WKH�FRQFHSW�RI�SKDURWD[LV�WKH�SDUW�
SOD\HG�E\�PQHPLF�SURFHVVHV�LV�QRW�WDNHQ�DV� D�
FULWHULRQ��EHFDXVH�LQ�WURSR���PHQR���DQG�WHORWD[LV�
WKH�FULWHULRQ�XSRQ�ZKLFK�WKH�
GLVWLQFWLRQ
�LV�EDVHG�
DOVR� OHDYHV�WKLV�WRSLF�RXW�RI� FRQVLGHUDWLRQ����
0HQRWD[LV��IRU�LQVWDQFH��FDQ�EH�LQQDWH�RU�OHDUQHG���
:KDW�WKHQ�UHPDLQV�RI�7LQEHUJHQ
V�FODVVLILFDWLRQ"�

7LQEHUJHQ�KLPVHOI�LV�DZDUH�WKDW�WKH�PHPEHUV�RI�
DQ\�RI�KLV�WD[LV�FDWHJRULHV�SUREDEO\�GLIIHU�ZLGHO\�
LQ�RQWRJHQHWLF�RULJLQ�DQG�FHQWUDO�PHFKDQLVP��+RZ�
FDQ�WKH�FODVVLILFDWLRQ�EH�MXVWLILHG"�$�SUHOLPLQDU\�
FODVVLILFDWLRQ�KDV�KHXULVWLF�YDOXH�RQO\�LI�WKH�PHP��
EHUV�RI�D�JLYHQ�FODVV�DUH�WKRXJKW�WR�EH�UHSUHVHQWD��
ILYH�RO�VLPUODU�G\QDPLF�SURFHVVHV�ZKLFK�FDQ�EH�
LQYHVWLJDWHG��7KDW��LQ�IDFW��LV�WKH�SXUSRVH�ZKLFK�
7LQEHUJHQ�DVVXPHV�IRU�KLV�FODVVLILFDWLRQV��%XW�LQ�
WKH�FDVH�RI�WD[HV��WKH�FODVVLILFDWLRQV�DUH�NQRZQ�WR�
FRQWDLQ�GLIIHUHQW�OHYHOV�RI�RUJDQL]DWLRQ�DQG�GLIIHU��
HQW�SURFHVVHV��,Q� WKLV�FDVH�WKH�FODVVLILFDWLRQ�LV�
EDVHG�RQ�WKH�DQDORJL]LQJ�ZKLFK�DSSHDUV�WR�EH�
EDVLF�WR�WKH�/RUHQ]�DSSURDFK��
/RUHQ]��������DQG�7LQEHUJHQ��������KDYH�ERWK�

SRLQWHG�RXW�WKDW��XQGHU�WKH�LQIOXHQFH�RI�QDWXUDO�
VHOHFWLRQ��ZLGHO\�GLYHUJHQW�VSHFLHV�PD\�GHYHORS�
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VLPLODU�FKDUDFWHULVWLFV�ZKLFK�VKRXOG�QRW�EH�DVVXPHG�
WR�EH� KRPRORJRXV��7LQEHUJHQ�������� JLYHV�DQ�
H[DPSOH�RI�WKLV��FRQYHUJHQW�HYROXWLRQ����7KH�PRVW�
VWULNLQJ�H[DPSOH�RI�KRZ�IDU�FRQYHUJHQFLHV�FDQ�JR�
LQ�WKHVH�SKHQRPHQD��LV�JLYHQ�E\�/�� 7LQEHUJHQ�
�������LQ�KLV�VWXG\�RI�WKH�PDWLQJ�EHKDYLRU�RI�WKH�
FXWWOHILVK�6HSLD�RIILFLQDOLV��3DUDOOHO�ZLWK�WKH�GH��
YHORSPHQW�RI�H\HV�LQ�FHSKDORSRGV��FRQYHUJHQW�WR�
WKRVH�RI�ILVK��WKH�FRXUWVKLS�RI�WKH�FXWWOHILVK�KDV�
HYROYHG�LQWR�D�W\SLFDOO\�YLVXDO�RQH�FORVHO\�UHVHP��
EOLQJ�WKH�FRXUWVKLS�RI�FHUWDLQ�VH[XDOO\�GLPRUSKLF�
ILVK��OL]DUGV��DQG�ELUGV����� 7KLV�VWDWH�RI�DIIDLUV�
FORVHO\�UHVHPEOHV�WKDW�IRXQG�E\�1REOH�DQG�%UDGOH\�
�������LQ�>WKH�OL]DUG@�6FHORSRUXV��,Q�ERWK�VSHFLHV�
WKH�PDOH
V�GLVSOD\�LV�SULPDULO\�D�PHDQV�RI�WKUHDWHQ��
LQJ�RWKHU�PDOHV������
,W�ZLOO�EH�QRWHG�WKDW�7LQEHUJHQ�VSHFLILFDOO\�QRWHV�

WKDW�WKH�UHVHPEODQFH�LV�FDXVHG�E\�FRQYHUJHQFH��
UDWKHU�WKDQ�KRPRORJ\��+RZHYHU��KLV�WUHDWPHQW�RI�
WKH�EHKDYLRU�SDWWHUQV�LQYROYHV�WKH�LPSOLFLW�DV��
VXPSWLRQ�WKDW�WKH�FRQYHUJHQFH�LV�RQH�RI�PHFKD��
QLVPV��$FWXDOO\��DV�IDU�DV�ZH�NQRZ��WKH�FRQYHUJHQFH�
LV� RQO\�RI�RXWFRPHV��7KH� DVVXPSWLRQ�WKDW�WKH�
PHFKDQLVPV�XQGHUO\LQJ�WKHVH�VLPLODU�RXWFRPHV�DUH�
HTXDOO\� VLPLODU� LV� ERWK� FKDUDFWHULVWLF�DQG�
JUDWXLWRXV��

7KH�+XPDQ�/HYHO�

7KLV�DQDORJL]LQJ�DQG�FRQIXVLRQ�RI�OHYHOV�EHFRPHV�
SDWHQWO\�VKDOORZ�ZKHQ�HLWKHU�/RUHQ]�RU�7LQEHUJHQ�
GLVFXVVHV�KXPDQ�EHKDYLRU��
)RU� H[DPSOH��7LQEHUJHQ�������� VD\V���7KH�

DFWLYDWLRQ�RI�RWKHU�GULYHV��WRR��OHDGV�WR�VHDUFKLQJ�
EHKDYLRU��&ODVVLFDO�H[DPSOHV�DUH�WKH�VHDUFKLQJ�IRU�
D�QHVWLQJ�VLWH�LQ�ELUGV��IRU�D�KRXVH�LQ�PDQ��HWF���
,W�LV�GLIILFXOW�WR�VHH�ZKDW�YDOLG�H[SODQDWRU\�SXUSRVH�
FDQ�EH�VHUYHG�E\�VXFK�DQ� LQDSSURSULDWH�MX[WD��
SRVLWLRQ��EDVHG�RQ�WKH�PHUH�IDFW�WKDW�WKH�RXWFRPHV�
DUH�VLPLODU�IURP�WKH�KXPQDQ�SRLQW�RI�YLHZ��
7LQEHUJHQ���������VSHDNLQJ�RI��LQVWLQFWLYH�DFWV�

ZKLFK�DSSHDU�ZLWKRXW�H[WHUQDO�VWLPXODWLRQ��DV�WKH�
UHVXOW�RI�H[WUHPH�ORZHULQJ�RI�WKH�WKUHVKROG�EHFDXVH�
RI� ORQJ�QRQ�HOLFLWDWLRQ��VD\V�� �/RUHQ]����� GLV��
FRYHUHG�WKDW�YDULRXV�DFWLYLWLHV�PD\�RFFXU�LQ�FDVHV��
ZKHUH�QHLWKHU�SURSULRFHSWLYH�VWLPXOL�QRU�KRUPRQHV�
FRXOG�SRVVLEO\�EH�WKH�GULYLQJ�FDXVHV��7KH�VLPSOHVW�
LQVWDQFH�RI�WKLV�NLQG�RI�YDFXXP�DFWLYLW\�LV�WKH�
KXQWLQJ�EHKDYLRU�RI�WKH�ZHOO�IHG�GRJ��$V�HYHU\�
GRJ�RZQHU�NQRZV��D�GRJ�FDQ�E\�QR�PHDQV�EH�SUH��
YHQWHG�IURP�PDNLQJ�KXQWLQJ�H[FXUVLRQV�E\�VXSSO\��
LQJ�LW�ZLWK�DPSOH�IRRG��2WKHU�LQVWDQFHV�RI�D�VLPLODU�
NLQG�DUH�IDPLOLDU�WR�XV�E\�LQWURVSHFWLRQ��6SRUWV��

VFLHQFH�DQG�VR�PDQ\�RWKHU�DFWLYLWLHV�FHUWDLQO\�KDYH�
FRQQHFWLRQV�ZLWK�LQWHUQDO�IDFWRUV�RI�WKLV�NLQG���
+HUH�WKH�LPSOLFDWLRQ�VHHPV�WR�EH�WKDW��EHFDXVH�

ERWK�DUH��VSRQWDQHRXV��DQG�QHLWKHU�LV�PDLQO\�
FDXVHG�E\�SURSULRFHSWLYH�VWLPXOL�RU�KRUPRQHV�
�LWVHOI�D� JUDWXLWRXV�DVVXPSWLRQ���WKHUHIRUH�WKH�
FDXVHV�RI�KXQWLQJ�DFWLYLW\�LQ�WKH�GRJ�DUH�WKH�VDPH�
DV��RU�EHORQJ�WR�WKH�VDPH�FODVV�DV��WKRVH�RI�VFLHQWLILF�
DFWLYLW\�LQ�KXPDQ�EHLQJV��,W�LV�REYLRXV�WKDW�WKLV�
DUJXPHQW�LV�EDVHG�RQ�WKH�PRVW�FDVXDO�DQG�XQ��
DQDO\WLFDO�NLQG�RI�FRPSDULVRQ��DQG�D�ODFN�RI�FRQ��
FHUQ�ZLWK�WKH�VSHFLILF�RULJLQV�RI�WKH�EHKDYLRU�SDW��
WHUQV�DW�LVVXH��
/RUHQ]������E���VSHDNLQJ�RI�WKH�HYROXWLRQDU\�

UHODWLRQ�EHWZHHQ�LQVWLQFWLYH�DQG� OHDUQHG�DFWV��
VD\V��

�7KH�SUHVHQFH�RI�DQ�LQVWLQFWLYH�DFW�DOVR�VHHPV�WR�EH�
GHWULPHQWDO�WR�WKH�GHYHORSPHQW�RI�DQ�LQWHOOLJHQW�SURFHVV�
KDYLQJ�WKH�VDPH�IXQFWLRQ��$W�OHDVW��LW�LV�WUXH�RI�KXPDQV��
7R�EH�FRQYLQFHG�RI�WKH�FRUUHFWQHVV�RI�WKLV�VWDWHPHQW��RQH�
KDV�RQO\�WR�FRQVLGHU�WKH�EHKDYLRU�RI�KLJKO\�LQWHOOLJHQW�
PHQ�ZKR�KDYH�RWKHUZLVH�JRRG�FULWLFDO�IDFXOWLHV��ZKHQ�
WKH\�
IDOO�LQ�ORYH
�WR�FDUU\�RXW�WKH�XQGRXEWHGO\�LQVWLQF��
WLYH�UHDFWLRQ�RI�PDWH�VHOHFWLRQ��7KH�DOUHDG\�PHQWLRQHG�
H[DPSOH�RI�WKH�UDYHQV�DQG�MDFNGDZV�VKRZV�WKDW�KLJKHU�
SV\FKRORJLFDO�GHYHORSPHQW�PD\�RFFXU�ZLWKRXW�DQ\�
UHGXFWLRQ�RI�WKH�LQVWLQFWLYH��LQQDWH�PHPEHUV�RI�D�EH��
KDYLRU�FKDLQ������

,� LQFOXGH�WKH�ODVW�VHQWHQFH�WR�VKRZ�KRZ�YHU\�
HDVLO\�/RUHQ]�VZLWFKHV�IURP�PDQ�WR�ELUG�ZLWKRXW�
DQ\�DSSDUHQW�DZDUHQHVV�WKDW�KH�LV�GLVFXVVLQJ�SKH��
QRPHQD�ZKLFK�PD\�EH�YHU\�GLIIHUHQW��7KH�SRLQW�RI�
/RUHQ]
V�VWDWHPHQW�VHHPV�WR�EH�WKDW�PHQ�IDOO�LQ�
ORYH�LUUDWLRQDOO\�EHFDXVH��IDOOLQJ�LQ�ORYH��LV�DQ�
LQVWLQFWLYH�UHDFWLRQ�UHOHDVHG�E\�DQ�LQQDWHO\�GHWHU��
PLQHG�VLWXDWLRQ��,Q�WKLV�FDVH�WKH�XQUHDOLW\�RI�WKH�
FRQFHSWV�XVHG�LV�DSSDUHQW�WR�DQ\�VWXGHQW�RI�KXPDQ�
EHKDYLRU��DOWKRXJK�LW�PD\�QRW�EH�VR�WR�RQH�RI�ELUG�
EHKDYLRU�D� IDFW�ZKLFK�LWVHOI�LQGLFDWHV�WKDW�WKH�
VRXUFH�RI�WKH�XQUHDOLW\�OLHV�SDUWO\�LQ�/RUHQ]
V�
PHUJLQJ�RI�GLIIHUHQW�OHYHOV�RQ�WKH�EDVLV�RI�VXSHU��
ILFLDO�VLPLODULWLHV��
0DQ\�RWKHU�H[DPSOHV�RI�/RUHQ]
V�LQWHUSUHWDWLRQ�

RI�KXPDQ�EHKDYLRU�FRXOG�EH�FLWHG��)RU�H[DPSOH�
�/RUHQ]���������KH�LQWHUSUHWV�WKH�UHODWLYH�DWWUDFWLYH��
QHVV�WR�ZRPHQ�RI�VHYHUDO�EUHHGV�RI�GRJ�LQ�WHUPV�RI�
WKH�GHJUHH�WR�ZKLFK�WKH\�ILW�WKH�LQQDWH�SHUFHSWXDO�
SDWWHUQ�UHOHDVLQJ�LQVWLQFWLYH�PDWHUQDO�EHKDYLRU�LQ�
WKH�KXPDQ�LQGLYLGXDO��7KLV��DJDLQ��LV� HQWLUHO\�
GHULYHG�IURP�D�WRR�IDFLOH�DQDORJ\�ZLWK�OHVV�FRPSOH[�
NLQGV�RI�DQLPDOV��5HFHQW�ZRUN�ZLWK�FKLPSDQ]HHV�
UHDUHG�LQ�GDUNQHVV��5LHVHQ��������DQG�ZLWK�FRQ��
JHQLWDOO\�EOLQG�KXPDQ�EHLQJV�ZKRVH�VLJKW�KDG�MXVW�
EHHQ�UHVWRUHG�E\�VXUJHU\��6HQGHQ��������LQGLFDWHV�
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WKDW��DW�OHDVW�DW�WKHVH�SK\OHWLF�OHYHOV��DQ\�UHVSRQVH�
WR�RU�SHUFHSWLRQ�RI�YLVXDO�VKDSHV��SURSRUWLRQV��VL]HV��
DQG�UHODWLRQVKLSV�FDQ�RQO\�RFFXU�DV�WKH�UHVXOW�RI�D�
ORQJ�DQG�FRPSOH[�OHDUQLQJ�SURFHVV��8QGHU�WKHVH�
FLUFXPVWDQFHV�LW�LV�PRVW�GLIILFXOW�WR�DVVLJQ�DQ\�
PHDQLQJ�ZKDWHYHU�WR�/RUHQ]
V�DVVHUWLRQ�WKDW�WKHVH�
UHVSRQVHV�DUH�EDVHG�LQQDWHO\�RQ�SHUFHSWXDO�FKDUDF��
WHULVWLFV�RI�VKDSH�DQG�SURSRUWLRQ��+HEE���������
>/RZHU�PDPPDOV�DSSDUHQWO\�UHTXLUH�OHVV�OHDUQLQJ�
IRU�WKH�HVWDEOLVKPHQW�RI�VRPH�RI�WKHLU�FKDUDFWHULVWLF�
PRGHV�RI�UHVSRQVH�WR�WKH�YLVXDO�ILHOG��+HEE������D��
����E��/DVKOH\�DQG�5XVVHOO��������@�
7KH�LQWHUSUHWDWLRQ�RI�KXPDQ�EHKDYLRU�LQ�WHUPV�

RI�SK\VLRORJLFDO�WKHRU\�EDVHG�RQ�ORZHU�OHYHOV�LV�
FDUULHG�RQH� VWHS�IXUWKHU�ZKHQ�/RUHQ]� �������
HTXDWHV�WKH�HIIHFWV�RI�FLYLOL]DWLRQ�LQ�KXPDQ�EHLQJV�
ZLWK�WKH�HIIHFWV�RI�GRPHVWLFDWLRQ�LQ�DQLPDOV��+H�
VWDWHV�WKDW�D� PDMRU�HIIHFW�LV�WKH�LQYROXWLRQ�RU�
GHJHQHUDWLRQ�RI�VSHFLHV�VSHFLILF�EHKDYLRU�SDWWHUQV�
DQG�UHOHDVHU�PHFKDQLVPV�EHFDXVH�RI�GHJHQHUDWLYH�
PXWDWLRQV��ZKLFK�XQGHU�FRQGLWLRQV�RI�GRPHVWLFD��
WLRQ�RU�FLYLOL]DWLRQ�DUH�QRW�HOLPLQDWHG�E\�QDWXUDO�
VHOHFWLRQ��+H�SUHVHQWV�WKLV�DV�D�VFLHQWLILF�UHDVRQ�IRU�
VRFLHWLHV�WR�HUHFW�VRFLDO�SURKLELWLRQV�WR�WDNH�WKH�
SODFH�RI�WKH�GHJHQHUDWHG�UHOHDVHU�PHFKDQLVPV�ZKLFK�
RULJLQDOO\�NHSW�UDFHV�IURP�LQWHUEUHHGLQJ��7KLV�LV�
SUHVHQWHG�E\�/RUHQ]�LQ�WKH�FRQWH[W�RI�D�GLVFXVVLRQ�
RI�WKH�VFLHQWLILF�MXVWLILFDWLRQ�IRU�WKH�WKHQ�H[LVWLQJ�
�������*HUPDQ�OHJDO�UHVWULFWLRQV�DJDLQVW�PDUULDJH�
EHWZHHQ�*HUPDQV�DQG�QRQ�*HUPDQV��
7KH�GLUHFWQHVV�RI�/RUHQ]
V�DSSOLFDWLRQ�RI�WKH�

FRQFHSW�RI�LQQDWH�UHOHDVHUV�WR�KXPDQ�VRFLDO�UHOD��
WLRQV�PD\�EH�JDJHG�E\�WKH�IROORZLQJ�TXRWDWLRQ�
���������7KH�IDFH�RI�DQ�$VLDWLF�LV�HQLJPDWLF�WR�XV�
EHFDXVH�WKH�SK\VLRJQRPLF�FKDUDFWHULVWLFV�WR�ZKLFK�
RXU�LQQDWH�SHUFHSWXDO�SDWWHUQV�UHVSRQG�DUH�QRW�
FRQQHFWHG�ZLWK�WKH�VDPH�EHKDYLRUDO�FKDUDFWHULVWLFV�
DV�LQ�RXU�UDFH����� ,Q�DOO�OLNHOLKRRG��WKLV�IXQFWLRQ�
�RI�UHFRJQL]LQJ�IDFLDO�FKDUDFWHULVWLFV��FDQQRW�EH�
VXEVWLWXWHG�IRU�E\�H[SHULHQFH��DV�KDV�EHHQ�GHWHU��
PLQHG�E\�PDQ\�SHRSOH�ZKR�DUH�DFTXDLQWHG�ZLWK�
IRUHLJQ�UDFHV����
6RFLDO�SV\FKRORJLVWV�ZLOO�DOO�DJUHH�WKDW�WKH�YDUL��

RXV�GHJUHHV�RI�GLIILFXOW\�ZKLFK�GLIIHUHQW�SHRSOH�
KDYH�LQ�OHDUQLQJ�WR�UHFRJQL]H�DQG�UHVSRQG�WR�IDFLDO�
H[SUHVVLRQV�LQ�D�FXOWXUH�GLIIHUHQW�IURP�WKHLU�RZQ�LV�
DW�OHDVW�SDUWO\�GHSHQGHQW�XSRQ�WKH�DWWLWXGH�ZLWK�
ZKLFK�WKH\�DSSURDFK�WKH�VWUDQJH�FXOWXUH�WR�EH��
JLQ�ZLWK��

7KH�6RXUFHV�RI�0RWLYDWLRQ�

/RUHQ]�VWDWHV�WKDW�DV�WKH�OHYHO�RI�DFWLRQ�VSHFLILF�
HQHUJ\�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�ULVHV�WKH�

DQLPDO�LV�VHW�LQWR�DFWLYLW\��+H�VD\V������E����,W�LV�
RQH�RI�WKH�PRVW�LPSRUWDQW�DQG�PRVW�UHPDUNDEOH�
IHDWXUHV�RI�WKH�LQVWLQFWLYH�DFW��WKDW�WKH�RUJDQLVP�
GRHV�QRW�ZDLW�SDVVLYHO\�IRU�LWV�UHOHDVH��EXW�DFWLYHO\�
VHHNV�WKHVH�VWLPXOL���7KLV�DFWLYH�VHHNLQJ�LV�FDOOHG�
�DSSHWLWLYH�EHKDYLRU���&UDLJ���������,W�PD\�UDQJH�
IURP�VLPSOH�WXUQLQJ�PRYHPHQWV���WD[HV���WR�WKH�
PRVW�FRPSOLFDWHG�NLQGV�RI�LQWHOOLJHQW�EHKDYLRU��$V�
KDV�DOUHDG\�EHHQ�SRLQWHG�RXW��/RUHQ]�UHJDUGV�WKHVH�
DV�EHLQJ�FRQWLQXRXV�ZLWK�HDFK�RWKHU��ERWK�EHLQJ�
�DW�GLIIHUHQW�VWDJHV�RI�HYROXWLRQDU\�GHYHORSPHQW��
PHDQV�RI�EULQJLQJ�WKH�DQLPDO�LQWR�D�VLWXDWLRQ�FRQ��
WDLQLQJ�WKH�VWLPXOL�ZKLFK�ZLOO�UHOHDVH�DQ�LQVWLQFWLYH�
DFW��YL]���HDWLQJ��FRSXODWLRQ��HWF����
/RUHQ]�UHFRJQL]HV�D�IHZ�LQVWDQFHV�RI�PRWLYDWLRQ�

WKH�VRXUFH�RI�ZKLFK�LV�SHULSKHUDO��YL]���KXQJHU��
GHIHFDWLRQ��HWF����%XW�KH�DGRSWV�WKH�FKDUDFWHULVWLF�
SURFHGXUH�RI�OXPSLQJ�WRJHWKHU�DOO��JRDO�GLUHFWHG��
�L�H���DGDSWLYH��EHKDYLRU�ZKLFK�GRHV�QRW�KDYH�DQ�
LPPHGLDWHO\�REYLRXV�SHULSKHUDO�PRWLYDWLRQ�XQGHU�
WKH�UXEULF�RI��DSSHWLWLYH�EHKDYLRU���+LV�FRQFHSWLRQ�
RI��SHULSKHUDO�VRXUFHV�RI�PRWLYDWLRQ��LV�SUDFWLFDOO\�
OLPLWHG�WR�WKH�H[DPSOHV�MXVW�JLYHQ��,�GR�QRW�UHFDOO�
DQ\�UHIHUHQFH�LQ�DQ\�RI�WKH�ZULWLQJV�RI�HLWKHU�/RUHQ]�
RU�7LQEHUJHQ�WR�WKH�DXWRQRPLF�QHUYRXV�V\VWHP��RU�
WR�WKH�SRVVLELOLW\�RI�TXDOLWDWLYHO\�GLIIHUHQW�UROHV�
RI�WKH�DXWRQRPLF�QHUYRXV�V\VWHP�DW� GLIIHUHQW�
SK\OHWLF�OHYHOV��RU�WR�WKH�SRVVLELOLW\�RI�FRPSOH[�
SHULSKHUDO�FKDQJHV�FDXVHG�E\�KRUPRQHV��DV�VRXUFHV�
RI�PRWLYDWLRQ��FI��%HDFK���������2QH�UHVXOW�LV�WKDW�
WKH�UHIHUULQJ�RI�PRWLYDWLRQ�WR�WKH�DFWLRQ�VSHFLILF�
�FHQWHUV��LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�LV�RIWHQ�
OLNH�WKH�FRQFHSW�RI��LQQDWH�EHKDYLRU��LWVHOI��VLPSO\�
D�VXEVWLWXWH�IRU�DFWXDO�DQDO\VLV�RI�WKH�ELRORJ\�RI�WKH�
VSHFLILF�FDVH��)RU�H[DPSOH��7LQEHUJHQ��������VD\V�
WKDW�LQMHFWLRQ�RI�SURODFWLQ�LQWR�D� GRYH�KDV�WZR�
HIIHFWV������ LW�FDXVHV�GHYHORSPHQW�RI�WKH�FURS�
JODQG��DQG����� LW�FDXVHV�EURRGLQJ�EHKDYLRU��,W�LV�
WKXV�PRUH�RU�OHVV�WDNHQ�IRU�JUDQWHG�WKDW�WKH�EH��
KDYLRUDO�HIIHFW�RI�WKH�KRUPRQH�LV� VRPHKRZ�D�
VSHFLILF�RQH��GHYHORSPHQWDO�DQDO\VLV�RI�UHODWLRQ��
VKLSV�EHWZHHQ�EURRGLQHVV�DQG�FURS�JODQG�RU�EURRG��
SDWFK�VWLPXODWLRQ�LV�H[FOXGHG�E\�WKH�QDWXUH�RI�WKH�
LQVWLQFW�WKHRU\��DQG�RI�WKH�FRQVHTXHQW�WKHRU\�RI�
PRWLYDWLRQ��,Q�WKH�FDVH�RI��GRPLQDQFH��EHKDYLRU�
LQ�WKH�FKLPSDQ]HH�%LUFK�DQG�&ODUN��������KDYH�
VKRZQ�WKDW�EHKDYLRUDO�HIIHFWV�RI�KRUPRQHV�PD\�
DFWXDOO\�EH�PHGLDWHG�E\�SHULSKHUDO�VWUXFWXUHV�LQ�
VLWXDWLRQV�ZKHUH�LW�LV�QRW�DW�DOO�DSSDUHQW�D�SULRUL�
WKDW��SURSULRFHSWLYH�VWLPXOL��FDQ�SOD\�D�UROH��
/RUHQ]�UHJDUGV�DOO�SXUSRVLYH��DGDSWLYH��EHKDYLRU�

DV�EHLQJ�GLUHFWHG�WRZDUG�WKH�SHUIRUPDQFH�RI�WKH�
LQVWLQFWLYH�DFWV��)RU�/RUHQ]��LW�LV�WKH�SHUIRUPDQFH�RI�
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WKH�LQVWLQFWLYH�DFW�LWVHOI�ZKLFK�VHUYHV�DV�WKH�DQLPDO
V�
JRDO��7KXV�KH�VD\V������D���

�������LQ�D�PDQ�ZRUNLQJ�ZLWK�WKH�PRWLYH�RI�JHWWLQJ�
IRRG��WKH�EHKDYLRU�GLUHFWHG�WRZDUG�WKLV�JRDO�LQFOXGHV�
PDQ\�RI�WKH�KLJKHU�SV\FKLF�SHUIRUPDQFHV�RI�ZKLFK�KH�
LV�FDSDEOH��WKH�
PRWLYH
��JRDO��WKH�LQVWLQFWLYH�DFW�RI�

ELWLQJ�DQG�FKHZLQJ
�KDV�EHFRPH�GUDZQ�EDFN�WR�WKH�
HQG�RI�D�ORQJ�VHULHV�RI�DFWV��ZLWKRXW��KRZHYHU��WKHUHE\�
LQ�DQ\�ZD\�GHQ\LQJ�LWV�IXQGDPHQWDOO\�LQVWLQFWLYH�
QDWXUH���

7KXV�WR�/RUHQ]��WKH�VWDWHPHQW��PDQ�ZRUNV�LQ�
RUGHU�WR�EH�DEOH�WR�KDYH�UHOHDVHG�>E\�IRRG@�WKH�LQ��
VWLQFWLYH�DFW�RI�ELWLQJ�DQG�FKHZLQJ��LV�WKH�VDPH�
NLQG�RI�VWDWHPHQW�DV��WKH�IURJ�WXUQV�WR�WKH�ULJKW�
LQ�RUGHU�WR�EH�DEOH�WR�KDYH�UHOHDVHG�>E\�WKH�VLJKW�
RI�D�IO\�LQ�IURQW�RI�KLP@�WKH�LQVWLQFWLYH�DFW�RI�IOLSSLQJ�
RXW�KLV�WRQJXH���+H�UHJDUGV�WKHVH�WZR�JRDO�GLUHFWHG�
EHKDYLRU�SDWWHUQV�DV�EHLQJ��LQ�WKH�HYROXWLRQDU\�
VHQVH��FRQWLQXRXV�ZLWK�HDFK�RWKHU��DQG�ERWK�DV�
KDYLQJ�WKH�VDPH�NLQG�RI�UHODWLRQVKLS�WR�WKH�LQ��
VWLQFWLYH�DFW� ZKLFK�LV� WKH�HQG�PHPEHU�RI�WKH�
EHKDYLRU�FKDLQ��+RZHYHU��VXFK�D� IRUPXODWLRQ�LV�
PLVOHDGLQJ�DQG�RI�OLWWOH�KHXULVWLF�YDOXH��7KH�DFWXDO�
FRPSOH[LW\�DQG�YDULHW\��DQG�VLWXDWLRQDO�UHOHYDQFH��
RI�WKH�VRXUFHV�RI�KXPDQ�PRWLYDWLRQ�PDNH�VXFK�
VWDWHPHQWV�PHDQLQJOHVV��QRW� PHUHO\�EHFDXVH�
KXPDQ�PRWLYDWLRQ�LV�PRUH�FRPSOLFDWHG�WKDQ�WKDW�
RI�WKH�IURJ��EXW�EHFDXVH�LW�LV�TXDOLWDWLYHO\�GLIIHUHQW�
LQ�RUJDQL]DWLRQ�DQG�GHYHORSPHQW��
7LQEHUJHQ
V�HTXDWLRQ�RI�WKH�FDXVHV�RI�VSRUWV�

DQG�VFLHQWLILF�DFWLYLW\�ZLWK�WKRVH�RI�KXQWLQJ�LQ�WKH�
GRJ��EHFDXVH�ERWK� DSSHDU�WR�EH� LQWHUQDO�DQG�
�VHOI�H[FLWLQJ���LV�SHUKDSV�DQ�H[WUHPH�H[DPSOH�RI�
WKH�UHVXOW�RI�DQDORJLFDO�PHWKRGV�RI�DSSURDFK��DQG�
RI�WKH�EHOLHI�WKDW�HYHU\�EHKDYLRU�PXVW�KDYH�VRPH�
FHQWHU�LVRPRUSKLFDOO\�FRUUHVSRQGLQJ�WR�LW�LQ�WKH�
QHUYRXV�V\VWHP��

+<327+(6,6� $1'� 2%6(59$7,21�

7KH��,QQDWH�5HOHDVLQJ�0HFKDQLVP��

,W�PD\�EH�LQVWUXFWLYH�WR�H[DPLQH�VRPH�ZD\V�
LQ�ZKLFK�/RUHQ]
V�WKHRUHWLFDO�DSSURDFK�LV�H[SUHVVHG�
LQ�DQ�LQYHVWLJDWLRQ�RI�EHKDYLRU��
7LQEHUJHQ�DQG� .XHQHQ� ������� VWXGLHG�WKH�

VWLPXOXV�VLWXDWLRQV�HOLFLWLQJ�DQG� GLUHFWLQJ�WKH�
JDSLQJ� �IRRG�EHJJLQJ��PRYHPHQWV�RI� \RXQJ�
WKUXVKHV��7KH�JDSLQJ�PRYHPHQW�FRQVLVWV�DW�ILUVW�
RI�YHUWLFDOO\�GLUHFWHG�VWUHWFKLQJ�RI�WKH�QHFN��DQG�
RSHQLQJ�RI�WKH�PRXWK��7KH�ELUGV�DUH�EOLQG�DW�
KDWFKLQJ��WKHLU�H\HV�GR�QRW�RSHQ�XQWLO�DERXW������
GD\V�RI�DJH��'XULQJ�WKLV�ILUVW�EOLQG�SKDVH�JDSLQJ�
FDQ�EH�PRVW�HDVLO\�HOLFLWHG�E\�WDSSLQJ�RU�MDUULQJ�
WKH�VXEVWUDWH��:KHQ�WKH�H\HV�ILUVW�RSHQ�WKH�ELUG�

QRUPDOO\�OLHV�ZLWK�LWV�H\HV�FORVHG��DQG�RSHQV�WKHP�
RQO\�ZKHQ�LW�LV�JDSLQJ��7LQEHUJHQ�DQG�.XHQHQ�
VWDWH�WKDW�WKH�ELUG�ZLOO�JDSH�LQ�UHVSRQVH�WR�D�PRYLQJ�
YLVXDO�VWLPXOXV�DV�VRRQ�DV�WKH�H\HV�RSHQ��DQG�WKDW�
WKH�LQQDWH�UHOHDVLQJ�SDWWHUQ�IRU�JDSLQJ�WKHUHIRUH�
LQFOXGHV�YLVXDO�VWLPXODWLRQ��)RU�WKH�ILUVW�GD\�RU�VR�
DIWHU�WKH�H\HV�RSHQ�JDSLQJ�LV�QRW�GLUHFWHG�WRZDUG�D�
YLVXDO�VWLPXOXV��HYHQ�WKRXJK�WKH�VWLPXOXV�ZLOO�
HOLFLW�JDSLQJ��WKH�JDSLQJ�LV�VWLOO�GLUHFWHG�YHUWLFDOO\�
XSZDUG��+RZHYHU��DIWHU�DERXW�RQH�GD\�WKH�JDSLQJ�
EHJLQV�WR�EH�GLUHFWHG�WRZDUG�FHUWDLQ�GHILQHG�SDUWV�
RI�WKH�YLVXDO�VWLPXOXV��KLJKHVW��QHDUHVW��EUHDN�LQ�
RXWOLQH��HWF����
7LQEHUJHQ�DQG�.XHQHQ
V�FRQFOXVLRQV�DUH�WKDW�WKH�

�FHQWUDOO\�FRRUGLQDWHG��LQVWLQFWLYH�DFW� DQG� WKH�
�FRQWLQXRXVO\�GLUHFWHG��WD[LV�PDWXUH�DW�GLIIHUHQW�
UDWHV��WKH�WD[LV�QRW�PDWXULQJ�XQWLO����GD\V�RU�VR�
RI�DJH�ZKLOH�WKH�LQVWLQFW�LV�IXOO\�PDWXUH�DW�KDWFKLQJ��
,Q� DGGLWLRQ��WKH\�FRQFOXGH�WKDW�WKH�DGHTXDWH�
VWLPXOXV�VLWXDWLRQV�IRU�UHOHDVLQJ�DQG�IRU�GLUHFWLRQ�
RI�WKH�DFW�DUH�GLIIHUHQW��DQG�DUH�ERWK�LQQDWH��
)LUVW��D� ZRUG�DERXW�WKH��PDWXUDWLRQ�RI�WKH�

WD[LV���,W�LV�QRW�FOHDU�ZK\�WKH�DQLPDO
V�H[SHULHQFH�
GXULQJ�WKH�ILUVW�GD\�DIWHU�LWV�H\HV�RSHQ�LV�QRW�DQ�
DGHTXDWH�UHDVRQ�IRU�LWV�GHYHORSPHQW�RI�RULHQWDWLRQ�
WRZDUG�WKH�YLVXDO�VWLPXOXV��7LQEHUJHQ�DQG�.XHQHQ�
PDLQWDLQ�LQ�WKHLU�GLVFXVVLRQ�WKDW�VRPH�RI�WKH�
VSHFLILF�IHDWXUHV�RI�WKH�VWLPXOXV�WRZDUG�ZKLFK�
RULHQWDWLRQ�RFFXUV�DUH�QRW�OHDUQHG�E\�GLUHFW�H[��
SHULHQFH��+RZHYHU��LW�LV�QRW�FOHDU�WKDW�WKH�RULHQWD��
WLRQ�WRZDUG�WKH�YLVXDO�VWLPXOXV�LV�QRW�D�UHVXOW�RI�
H[SHULHQFH��(YHQ�WKHLU�OLPLWHG�GLVFXVVLRQ�RI�SRV��
VLEOH�OHDUQLQJ�LV�EDVHG�RQ�LQIHUHQFHV�IURP�LQFLGHQWDO�
REVHUYDWLRQV��LQGLFDWLQJ�WKDW� 7LQEHUJHQ�DQG�
.XHQHQ
V�RULHQWDWLRQ�WRZDUG�/RUHQ]
V�WKHRU\�OHG�
WKHP�WR�GLVFRXQW�WKH�VHULRXV�SRVVLELOLW\�RI�OHDUQLQJ�
EHLQJ�LQYROYHG��
7KH��LQQDWHQHVV��RI�UHVSRQVH�WR�PRYLQJ�YLVXDO�

VWLPXOL�LV�TXLWH�DPELJXRXV��,W�ZLOO�EH�UHFDOOHG�WKDW�
WKH�ELUGV�OLH�ZLWK�WKHLU�H\HV�FORVHG�IRU�PXFK�RI�WKH�
WLPH�MXVW�DIWHU�WKHLU�H\HV�KDYH�ILUVW�RSHQHG��,�
TXRWH�IURP�7LQEHUJHQ�DQG�.XHQHQ
V�SURWRFROV��

����������%ODFN�7KUXVK�������GD\V��/LIWLQJ�DQG�
PRYLQJ�EDFN�DQG�IRUWK�RI�WKH�ZRRGHQ�FRYHUV�HYRNHV�QR�
UHDFWLRQ��7KH\�JDSH�LPPHGLDWHO\�WR�D�WDS�RQ�WKH�QHVW��
:KHQ�WKH�JDSLQJ�VXEVLGHV��ZH�PRYH�RXU�KDQG�EDFN�DQG�
IRUWK�RYHU�WKH�QHVW��DQG�WKH�ELUGV�LQVWDQWO\�EHJ�VWURQJO\��
�/DWHU�RQ�WKH�VDPH�GD\��7DS�RQ�WKH�FORVHG�ER[�

UHOHDVLQJ�JDSLQJ��6XEVHTXHQW�OLIWLQJ�RI�WKH�FRYHU�GRHV�
QRW��WKH�H\HV�DUH�FORVHG��7DS�FDXVHV�JDSLQJ��$IWHU�
FHVVDWLRQ�RI�WKH�UHDFWLRQ��WKH�DQLPDOV�UHPDLQ�O\LQJ�
ZLWK�RSHQ�H\HV��:H�KROG�RYHU�WKH�QHVW��RQH�DIWHU�WKH�
RWKHU��D�EODFN�GLVF��D�ZKLWH�ZRRGHQ�URG����� DQG�D�EODFN�
ZDQG����� $OO�WKH�REMHFWV�DUH�UHDFWHG�WR�E\�YLROHQW�
JDS6QJP�
�����������6RQJ�7KUXVK�����GD\V��3UHOLPLQDU\�OLIWLQJ�
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RI�WKH�FRYHU�FDXVHV�QR�UHDFWLRQ��OLJKW�WDS�GRHV��$IWHU�
WKH�ELUGV�EHJLQ�WR�FDOP�G�RZQ��D�ILQJHU�VKRZQ�RYHU�WKH�
QHVW�LPPHGLDWHO\�UHOHDVHV�JDSLQJ���

,W�LV�DSSDUHQW�WKDW�QRUPDOO\�WKH�ILUVW�WLPHV�WKDW�
\RXQJ�WKUXVKHV�VHH�YLVXDO�VWLPXOL�WKH\�DUH�DOUHDG\�LQ�
D�VWDWH�RI�JDSLQJ�H[FLWHPHQW��VLQFH�DW�ILUVW�WKHLU�H\HV�
DUH�RSHQ�RQO\�ZKHQ�WKH\�JDSH��
,� KDYH�YHULILHG�WKHVH�ILQGLQJV�RQ�\RXQJ�UHG��

ZLQJHG�EODFNELUGV��$JHODLXV�SKRHQLFHXV���RQ�ZKLFK�
,�FRXOG�UHSHDW�DOO�RI�7LQEHUJHQ�DQG�.XHQHQ
V�RE��
VHUYDWLRQV��+RZHYHU��,�ZDV�DEOH�E\�ZDWFKLQJ�WKH�
ELUGV�IRU�VHYHUDO�FRQVHFXWLYH�KRXUV�WR�QRWH�VHYHUDO�
RFFDVLRQV�RQ�ZKLFK�RQH�RU�DQRWKHU�RI�WKH�ELUGV�ZDV�
O\LQJ�TXLHWO\�ZLWK�LWV�H\HV�RSHQ��ZKHQ�LW�KDG�QRW�
UHFHQWO\�JDSHG��6XFK�ELUGV�ZRXOG�QRW�JDSH�LQ�UH��
VSRQVH�WR�D� PRYLQJ�ILQJHU�DERYH�WKH�KHDG��DO��
WKRXJK�WKH\�PLJKW�PRYH�WKHLU�KHDGV�WR� IL[DWH�
WKH�ILQJHU��,I�,�WDSSHG�WKH�QHVW��WKXV�FDXVLQJ�JDSLQJ��
DQG�WKHQ�PRYHG�P\�ILQJHU�RYHU�WKH�ELUGV�ZKHQ�
JDSLQJ�ZDV�VXEVLGLQJ��RU�VKRUWO\�WKHUHDIWHU��WKH�
ELUG�ZRXOG�JDSH�LQVWDQWO\�DQG�YLJRURXVO\��:KDW�
LV�PHDQW�WKHQ�E\�WKH�VWDWHPHQW�WKDW�WKH�ELUGV�
JDSH��LQQDWHO\��WR�YLVXDO�VWLPXODWLRQ"�,W�ZRXOG�EH�
HDV\�WR�SURGXFH�DG�KRF�DVVXPSWLRQV�DERXW�WHP��
SRUDU\�FKDQJHV�LQ�WKUHVKROG�RI�WKH�LQQDWH�UHOHDVLQJ�
PHFKDQLVP�DV�D�UHVXOW�RI�WDFWXDO�VWLPXODWLRQ��%XW�
WKHVH�PXVW�EH�UHFRJQL]HG�DV�DG�KRF��7KH�SRVVLELOLW\�
VKRXOG�EH�UHFRJQL]HG�WKDW�DQ\�VWLPXODWLRQ�WR�ZKLFK�
WKH�ELUG�LV�VHQVLWLYH�ZLOO�LQFUHDVH�WKH�DFWLYLW\�RI�
WKH�ELUG�ZKHQ�LW�LV�DOUHDG\�JDSLQJ��DQG�PD\�EH��
FRPH�DVVRFLDWHG�ZLWK�JDSLQJ��VR�WKDW�WKH�ODWHU��
DSSDUHQW�VSHFLILFLW\�RI�UHVSRQVH�WR�YLVXDO�VWLPXOL�
PD\�EH�D�FRQVHTXHQFH��QRW�RI�LQQDWH�FRQQHFWLRQV��
EXW�RI�WKH�FRQGLWLRQV�XQGHU�ZKLFK�YLVXDO�VHQVL��
WLYLW\�QRUPDOO\�ILUVW�EHFRPHV�SRVVLEOH��,Q�DGGLWLRQ��
WKHVH�ELUGV�PXVW�EH�IHG�DOPRVW�HYHU\�KRXU��DQG�WKH�
SRVVLEOH�UHOHYDQFH�RI�DVVRFLDWLRQ�RI�YLVXDO�VWLPXOD��
WLRQ�ZLWK�IRRG�UHLQIRUFHPHQW�VKRXOG�QRW�EH�RYHU��
ORRNHG��,Q�WKLV�FRQQHFWLRQ�ZH�PD\�QRWH�WKH�H[SHUL��
PHQWV�RI�3DGLOOD� ��������ZKR�IRXQG�WKDW�FKLFNV�
WKDW�ZHUH�NHSW�LQ�WKH�GDUN�DQG�IRUFH�IHG�IRU�WKH�
ILUVW�WZHOYH�GD\V�RI�OLIH��VR�WKDW�WKH\�KDG�QR�RS��
SRUWXQLW\�WR�DVVRFLDWH�SHFNLQJ�EHKDYLRU�ZLWK�YLVXDO�
VWLPXOL�RU�ZLWK�IRRG��ZRXOG�ZKHQ�SODFHG�LQ�D�QRUPDO�
IHHGLQJ�VLWXDWLRQ�VWDUYH�WR�GHDWK�ZLWKRXW�HYHU�JLY��
LQJ�DQ\�VLJQ�RI�WKH�DOOHJHGO\��LQQDWH��SHFNLQJ�
EHKDYLRU��
,W�VKRXOG�EH�QRWHG�WKDW�WKH�FRQGLWLRQDO�QDWXUH�

RI�WKH�HIIHFWLYHQHVV�RI�YLVXDO�VWLPXOL�LV�LQGLFDWHG�E\�
7LQEHUJHQ�DQG�.XHQHQ
V�RZQ�SURWRFROV��EXW�WKDW�
HYLGHQWO\�WKHVH�DXWKRUV�KDYH�QRW�UHDOO\�FRQVLGHUHG�
WKHVH�IDFWV��7KLV��,� WKLQN��LV�EHFDXVH�WKH\�DUH�

D�SULRUL�FRQYLQFHG�WKDW�WKH�GHYHORSPHQWDO�SURFHVV�
LV�D�PDWXUDWLRQDO�RQH��DQG�WKDW�WKH\�WKHUHIRUH�GR�
QRW�KDYH�WR�DQDO\]H�LWV�FRQGLWLRQV��7KH�/RUHQ]�
WKHRUHWLFDO�DSSURDFK�WHQGV�WR�UHVWULFW�WKH�UHFRJQL��
WLRQ�RI�VLJQLILFDQW�GHWDLOV�DQG�WR�REVFXUH�SRVVLEO\�
UHOHYDQW�IHDWXUHV�RI�GHYHORSPHQWDO�SURFHVVHV��
0DQ\�FDVHV�RI��LQQDWH�UHOHDVLQJ�PHFKDQLVPV��

VHHP�WR�VXIIHU�IURP�D�VLPLODU�DSSURDFK��,W�ZLOO�EH�
UHFDOOHG�WKDW�WKH�LQQDWH�UHOHDVLQJ�PHFKDQLVP�LV�
UHJDUGHG�DV� D� �SUHIRUPHG�QHXUDO�PHFKDQLVP��
�/RUHQ]�DQG�7LQEHUJHQ��������IRU�WKH�UHOHDVH�RI�WKH�
LQVWLQFWLYH�DFW��7LQEHUJHQ�UHIHUV�WR�WKH�UHOHDVLQJ�
VWLPXOL�DV��VLJQ�VWLPXOL��EHFDXVH�WKH\��UHSUHVHQW��
WKH�ELRORJLFDOO\�DSSURSULDWH�REMHFW�RI�WKH�LQVWLQF��
WLYH�DFW��2QH�PLJKW�DVN��6LJQ�RI�ZKDW"�6LJQ�WR�
ZKRP"��7KHUH�LV� D� VXEWOH�DQWKURSRPRUSKLVP�
DERXW�WKH�FRQFHSW�RI�LQQDWH�UHOHDVLQJ�PHFKDQLVPV�
ZKLFK�LV�QRW�DW�ILUVW�DSSDUHQW��)RU�H[DPSOH��/RUHQ]�
DQG�7LQEHUJHQ���������LQ�GLVFXVVLQJ�WKH�HJJ�UROOLQJ�
RI�WKH�JUD\�JRRVH��VSHDN�RI�DQ�LQQDWH�UHOHDVLQJ�
SDWWHUQ�FRUUHVSRQGLQJ�WR�WKH�VLWXDWLRQ��HJJ�RXW��
VLGH�WKH�QHVW���1RZ���HJJ�RXWVLGH�WKH�QHVW��LV�QRW�
WKH�SHUFHSWXDO�VLWXDWLRQ�WR�WKH�ELUG�LW�LV�WKH�SHU��
FHSWXDO�VLWXDWLRQ�WR�WKH�KXPDQ�REVHUYHU��:KHQ�
/RUHQ]�DQG�7LQEHUJHQ�LQYHVWLJDWH�WKH�HIIHFWLYH�
IHDWXUHV�RI�WKH�VLWXDWLRQ��WKH\�DUH�ORRNLQJ�IRU�D�
SDWWHUQ�RI�VWLPXOL�FRUUHVSRQGLQJ�WR�D� �SDWWHUQ��
ZKLFK�WKH\�SUHVXPH�WR�H[LVW�LQ�WKH�FHQWUDO�QHUYRXV�
V\VWHP��&RQVHTXHQWO\��WKHUH�LV�QHYHU�DQ\�DQDO\VLV�
RI� DQ\� SRVVLEOH�VSHFLILF�UHODWLRQVKLSV�EHWZHHQ�
HIIHFWLYH�VWLPXOL�DQG�WKH�VWUXFWXUH�RU�SK\VLRORJ\�
RI�WKH�RUJDQLVP�FRQFHUQHG��7KXV�WKH�GHVFULEHG�
VWLPXOXV�VLWXDWLRQV�EHFRPH�VWUXFWXUHG�LQ�KXPDQ�
WHUPV��ELUG�RI�SUH\��YHJHWDWLRQ��WKH�SDUHQW
V�KHDG��
HWF���LQVWHDG�RI�LQ�WHUPV�LQGLFDWLYH�RI�WKH�SUREOHPV�
RI�VSHFLILF�UHODWLRQVKLSV�EHWZHHQ�WKH�VWUXFWXUH�DQG�
IXQFWLRQ�RI�WKH�DQLPDO�EHLQJ�LQYHVWLJDWHG��7KLV�
DSSURDFK��DJDLQ��GHULYHV�IURP�/RUHQ]
V�LGHQWLILFD��
WLRQ�RI�HYHU\�EHKDYLRU�SDWWHUQ�ZLWK�D� VSHFLILF�
K\SRWKHWLFDO��FHQWHU���UDWKHU�WKDQ�ZLWK�WKH�
FRPLQJ�LQWR�SOD\�RI�VSHFLILF�VWUXFWXUDO�IXQFWLRQDO�
UHODWLRQVKLSV��ZKLFK�PD\�EH� YHU\�GLIIHUHQW�LQ�
GLIIHUHQW�NLQGV�RI�RUJDQLVPV�DQG�IRU�GLIIHUHQW�EH��
KDYLRU�SDWWHUQV��
)RU� H[DPSOH��7LQEHUJHQ������E��VD\V�� �7KH�

HVFDSH�UHDFWLRQV�RI�PDQ\�ELUGV�IURP�SDVVLQJ�ELUGV�
RI�SUH\�DUH�D�UHVSRQVH�WR�D�W\SH�RI�PRYHPHQW�DQG�
WR�D�VSHFLDO�FKDUDFWHULVWLF�RI�VKDSH��QDPHO\��
VKRUW�
QHFN�
���1RZ��LW�LV�FHUWDLQO\�WUXH�WKDW�PDQ\�ELUGV�
SHUIRUP��HVFDSH��PRYHPHQWV�DW�WKH�VLJKW�RI�D�
�VKRUW�QHFNHG��ELUG�IO\LQJ�RYHUKHDG��.UDW]LJ��
�������%XW�7LQEHUJHQ�VD\V��VKRUW�QHFNHG��UDWKHU�
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WKDQ��IRU�H[DPSOH���KDYLQJ�D�VKRUW�DQG�ORQJ�SUR��
MHFWLRQ�DW�RSSRVLWH�HQGV��DQG�PRYLQJ�VR�WKDW�WKH�
VKRUW�SURMHFWLRQ�LV�DQWHULRU���+LV�XVDJH�LV��RI�FRXUVH��
PRUH�FRQYHQLHQW��DV�KH�PDNHV�FOHDU��%XW�LQ�DGGL��
WLRQ�LW�GHULYHV�IURP��DQG�LQ�WXUQ�UHLQIRUFHV��WKH�
/RUHQ]LDQ�QRWLRQ�WKDW�WKH��VKRUW�QHFNHGQHVV��LV�D�
SHUFHSWXDO��VLJQ��RU��VLJQ�VWLPXOXV���7LQEHUJHQ��
������ZKLFK�FRUUHVSRQGV�LQQDWHO\�WR�D�SUHIRUPHG�
QHXUDO��UHOHDVLQJ��PHFKDQLVP��,QVWHDG�RI�OHDGLQJ�
WR�DQ�DQDO\VLV�RI�WKH�VSHFLILF�SDWWHUQV�RI�H[FLWD��
WLRQ�RI�VHQVRU\�HOHPHQWV�LQ�WKH�ELUG
V�H\H�ZKLFK�
DUH�UHTXLUHG�IRU�WKH�HOLFLWDWLRQ�RI�WKH�UHVSRQVH��
DQG�D�IXUWKHU�FRQVLGHUDWLRQ�RI�WKH�HIIHFW�RI�VXFK�
SDWWHUQLQJ�RQ� FHQWUDO�QHUYRXV�DFWLYLW\�LQ� WKH�
QHUYRXV�V\VWHPV�RI� WKHVH� ELUGV��7LQEHUJHQ
V�
WHUPLQRORJ\�UHTXLUHV�WKH� LGHQWLILFDWLRQ�RI� WKH�
ELUG
V�UHDGLQHVV�WR�SHUIRUP��HVFDSH�PRYHPHQWV��
ZLWK�D� SUHIRUPHG��FRQFHSWLRQ��RI�WKH�VKRUW��
QHFNHG�FKDUDFWHU�RI�KDZNV��7KXV���WKH�SDUWULGJH�
UXQV�IRU�FRYHU�IURP�DQ�RYHUKHDG�REMHFW�ZLWK�D�
VKRUW�QHFN���DQG��WKH�JRRVH�UROOV�EDFN�WR�WKH�QHVW�
DQ�REMHFW�O\LQJ�QHDU�WKH�QHVW�ZKLFK�LV�VPRRWK��
FRQWRXUHG�DQG�KDUG�VXUIDFHG���EHFRPH�QRW�GHILQL��
WLRQV�RI�WKH�SUREOHP�RI�KRZ�WKH�VWUXFWXUH�RI�WKH�
YDULRXV�ELUGV�PDNHV�LW�SRVVLEOH�IRU�WKHP�WR�UHDFW�
WR�WKHLU�HQYLURQPHQW��EXW�UDWKHU�VROXWLRQV�WR�WKH�
TXHVWLRQ���:KDW�DUH�WKH�FKDUDFWHULVWLFV�RI�WKHVH�
WZR�PHPEHUV�RI�WKH�FODVV�RI�LQQDWH�UHOHDVLQJ�
PHFKDQLVPV"��7KH� HVVHQWLDO� DVVXPSWLRQ�RI�
/RUHQ]
V�DSSURDFK�LV�WKDW�WKHVH�WZR�W\SHV�RI�EH��
KDYLRU�DUH�UHODWHG�WR�HQYLURQPHQWDO�VWLPXOL�E\�
PHDQV�RI�PHFKDQLVPV�WKDW�DUH�EDVLFDOO\�LGHQWLFDO�
H[FHSW�IRU�WKH�SHUFHSWXDO�GHWDLOV�WKHPVHOYHV��:KHQ�
H[WHQGHG��DV�LW�LV��WR�WKH�ZKROH�DQLPDO�NLQJGRP��
WKLV�DSSURDFK�EHFRPHV�SURIRXQGO\�DQWL�HYROXWLRQ��
DU\��LQ�VSLWH�RI�/RUHQ]
V�FRQFHUQ�ZLWK��FRPSDUD��
WLYH��VWXGLHV��
/DVKOH\��������KDV�QRWHG�ZLWK�VRPH�DSSURYDO�

/RUHQ]
V�VWXGLHV�RI�UHOHDVHU�SDWWHUQV��)RU� H[��
DPSOH�KH�KDV�VDLG��

�$�VWXG\�RI�FRPSOH[�LQVWLQFWV�UHTXLUHV�D�GHWDLOHG�
DQDO\VLV�RI�WKH�H[DFW�VWLPXOXV�RU�FRPELQDWLRQ�RI�VWLPXOL�
ZKLFK�FDOO�IRUWK�WKH�EHKDYLRU��FRPELQHG�ZLWK�GHVFULS��
WLRQV�RI�WKH�EHKDYLRU�HOLFLWHG��7KLV�KDV�EHHQ�DWWHPSWHG�
XQGHU�FRQWUROOHG�FRQGLWLRQV�RQO\�IRU�VRPH�LQVWLQFWLYH�
EHKDYLRU�RI�ELUGV��/RUHQ]����������

+RZHYHU��D� FORVHU�H[DPLQDWLRQ�RI� /DVKOH\
V�
FRQFHSWV�DQG�WKRVH�RI�/RUHQ]�ZLOO�VKRZ�WKDW�WKH�
VXEVHTXHQW�GHYHORSPHQW�RI�/RUHQ]
V�DSSURDFK�ZDV�
QRW�DW�DOO�LQ�WKH�GLUHFWLRQ�DQWLFLSDWHG�E\�/DVKOH\��
/DVKOH\��������VD\V��

�7KH�QHVWLQJ�WHUQ�VHHPV�WR�QRWLFH�QR�GLIIHUHQFH�

ZKHQ�KHU�HJJV�DUH�G\HG����� EXW�LV�������GLVWXUEHG�LI�
WKHLU�������FRQWRXU�LV�DOWHUHG�E\�VWLFNLUJ�RQ�D�ELW�RI�FOD\�
RU�SXWW\������VPRRWKQHVV�RI�RXWOLQH��LV�WKH�HVVHQWLDO�
FKDUDFWHU�RI�WKH�HJJ��7KLV�LV�WKH�VRUW�RI�SURSHUW\�WKDW�
FDQ�EH�PRVW�HDVLO\�LQWHUSUHWHG�LQ�WHUPV�RI�WKH�LQKHUHQW�
WHQGHQFLHV�WR�IXQFWLRQDO�RUJDQL]DWLRQ�LQ�WKH�QHUYRXV�
QHWZRUN��
�,�GR�QRW�PHDQ�WR�LPSO\�E\�WKLV�WKDW�WKH�JHRPHWU\�RI�

WKH�ZHE�RI�WKH�VSLGHU�LV�H[DFWO\�UHSUHVHQWHG�LQ�WKH�
VSLGHU
V�EUDLQ�����7KH�DQJOH�RI�UDGLL�PD\�EH�GHWHU��
PLQHG�E\�WKH�DQJOH�DW�ZKLFK�WKH�OHJV�DUH�KHOG��3HWHUV��
�������WKH�FRPSOHWHQHVV�RU�LQFRPSOHWHQHVV�RI�WKH�RUE�
PD\�GHSHQG�XSRQ�WKH�UHDGLQHVV�ZLWK�ZKLFK�FHUWDLQ�
SRVWXUHV�DUH�DVVXPHG�LQ�UHODWLRQ�WR�JUDYLW\�����7KH�
VLPSOH�QHVW�RI�WKH�UDW�LV�SLOHG�DQG�SXVKHG�DERXW�XQWLO�LW�
VDWLVILHV�FHUWDLQ�VHQVRU\�UHTXLUHPHQWV�RI�UHGXFHG�KHDW�
ORVV��7KH�RUE�RI�WKH�VSLGHU�LV�SHUKDSV�D�FRPSRVLWH�RI�
VXFK�VHQVRU\�UHTXLUHPHQWV�FRPELQHG�ZLWK�VRPH�
VSHFLDOL]HG�JHRPHWULFDO�SHUFHSWLRQV�VXFK�DV�DUH�LOOXV��
WUDWHG�E\�WKH�UDW
V�PRUH�UHDG\�UHFRJQLWLRQ�RI�D���
FLUFOH�WKDQ�RI�LUUHJXODU�LQN�EORWV���

,Q�FRQWUDVW�WR�WKLV�DSSURDFK��/RUHQ]��������KDV�
XVHG�WKH�DQDORJ\�RI�D�NH\�XQORFNLQJ�D� ORFN��WR�
GHVFULEH�WKH�IXQFWLRQ�RI�WKH�UHOHDVLQJ�SDWWHUQ�LQ�
UHOHDVLQJ�DQ�LQVWLQFWLYH�DFW��7R�SXUVXH�WKLV�DQDORJ\��
/DVKOH\�ZRXOG�UHJDUG�LW�DV�WKH�WDVN�RI�WKH�ORFN��
VPLWK�LQYHVWLJDWRU�WR� LQYHVWLJDWH�DOO� WKH�FKDU��
DFWHULVWLFV�RI�ORFNRSHQLQJ�GHYLFHV��LQFOXGLQJ�NH\V��
SLFNORFNV��DQG�DQ\�RWKHU�PHDQV�RI�RSHQLQJ�WKH�
ORFNV��DQG�WR�FRQVLGHU�WKHVH�FKDUDFWHULVWLFV�WRJHWKHU�
ZLWK�ZKDW�KH�NQRZV�RI�WKH�VWUXFWXUH�RI�ORFNV��WKH�
FRQGLWLRQV�RI�WKHLU�XVH��WKHLU�KLVWRU\��HWF���LQ�RUGHU�
WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�KRZ�WKH�IXQFWLRQV�RI�
WKH�YDULRXV�NLQGV�RI�ORFNV�DUH�UHODWHG�WR�WKHLU�VWUXF��
WXUH��7R�/RUHQ]�RQ�WKH�RWKHU�KDQG��DOO�WKH�ORFNV�
DUH�EDVLFDOO\�DOLNH��VR�WKDW�LQYHVWLJDWLRQV�RI�WKH�
FKDUDFWHULVWLFV�RI�WKH�NH\V�UHTXLUHG�WR�RSHQ�WKHP�
UHYHDOV�QRWKLQJ�DERXW�LQWHUQDO�GLIIHUHQFHV�DPRQJ�
ORFN�PHFKDQLVPV��EXW�RQO\�DERXW�WKH�VSHFLILF�DU��
UDQJHPHQW�RI�WXPEOHUV�LQ�HDFK�ORFN��
$OO�RI�WKLV�VKRXOG�QRW�EH�WDNHQ�WR�PHDQ�WKDW�

ZH�GR�QRW�UHFRJQL]H�WKDW�UHODWLYHO\�VLPSOH�VWLPXOL�
PD\�VRPHWLPHV�OHDG�WR�WKH�DSSHDUDQFH�RI�TXLWH�
FRPSOH[�EHKDYLRU��$V�D�PDWWHU�RI�IDFW��VRPH�RI�WKH�
EHVW�VWXGLHV�RI�VWLPXOXV�FRQGLWLRQV�HOLFLWLQJ�YDULRXV�
W\SHV�RI�DQLPDO�EHKDYLRU�KDYH�EHHQ�FDUULHG�RXW�E\�
/RUHQ]�DQG�7LQEHUJHQ�DQG�WKHLU�DVVRFLDWHV��H�J���
7LQEHUJHQ�DQG�3HUGLFN���������7KH�SRLQW�LV�QRW�
WR�GHQ\�WKH�H[LVWHQFH�RI�VLPSOH�VWLPXOL�ZKLFK�XQGHU�
VRPH�FRQGLWLRQV�OHDG�WR�FRPSOH[�EHKDYLRU��5DWKHU��
LW�LV�WKDW�WKH�DVVLJQLQJ�RI�WKH�ORFXV�RI�DFWLYLW\�WR�
D�K\SRWKHWLFDO�FHQWHU�LQ�WKH�EUDLQ��ZLWK�FKDUDFWHULV��
WLFV�SUHGHWHUPLQHGO\�DQG�LVRPRUSKLFDOO\�FRUUHVSRQG��
LQJ�WR�WKRVH�RI�WKH�VWLPXOXV�VLWXDWLRQ��UHSUHVHQWV�DQ�
XQSK\VLRORJLFDO�ZD\� RI� WKLQNLQJ�GLVJXLVHG�LQ�
SK\VLRORJLFDO�WHUPV��
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�9DFXXP�$FWLYLWLHV��

7KH� VR�FDOWHG��YDFXXP�DFWLYLWLHV��RU� /HHU��
ODXIUHDNWLRQHQ�DUH�UHJDUGHG�E\�/RUHQ]�DQG�7LQ��
EHUJHQ�DV� HYLGHQFH�RI� WKH� DFFXPXODWLRQ�RI�
UHDFWLRQ�VSHFLILF�HQHUJ\�LQ�WKH�LQVWLQFWLYH�FHQWHU�
XQWLO�LW��IRUFHV��LWV�ZD\�WKURXJK�WKH�LQKLELWLQJ�
LQQDWH�UHOHDVLQJ�PHFKDQLVP�DQG��JRHV�RII��ZLWKRXW�
DQ\�GHWHFWDEOH�H[WHUQDO�VWLPXOXV��
/HHV��������KDV�FLWHG�WKH�H[DPSOH�RI�WKH�F\FOLFDO�

FRORQ\�DFWLYLWLHV�RI� WKH� DQW� (FLWRQ�KDPDWXP�
�6FKQHLUOD��������DV� DQ�H[DPSOH�RI��VRPHWKLQJ�
DNLQ�WR�
YDFXXP�DFWLYLW\�
��&RORQLHV�RI�WKLV�DUP\�
DQW�SDVV�UHJXODUO\�WKURXJK�VWDWDU\�DQG�QRPDGLF�
SKDVHV��HDFK�ODVWLQJ�DERXW����GD\V��$V�/HHV�SRLQWV�
RXW�>EDVHG�RQ�6FKQHLUOD
V��������GHVFULSWLRQ@��

�'XULQJ�WKH�VWDWDU\�SKDVH�WKH�ELYRXDF��WR�ZKLFK�WKH�
VLQJOH�TXHHQ�LV�FRQILQHG��UHPDLQV�LQ�VLWX�DQG�UDLGLQJ�
DFWLYLWLHV�DUH�PLQLPDO��'XULQJ�WKH�QRPDGLF�SKDVH�WKH�
SRVLWLRQ�RI�WKH�ELYRXDF�LV�FKDQJHG�HDFK�QLJKWIDOO�DQG�
VWURQJ�UDLGLQJ�SDUWLHV�HPHUJH�IURP�WKH�FRORQ\��7KLV�
DFWLYLW\�LV�LQ�QR�ZD\�UHODWHG�WR�WKH�DEXQGDQFH�RU�
VFDUFLW\�RI�IRRG�LQ�WKH�QHLJKERUKRRG������

7KLV�F\FOLF�EHKDYLRU�WKXV�DSSHDUV�WR�/HHV�WR�
KDYH�WKH�FKDUDFWHU�RI�D� �YDFXXP�DFWLYLW\���LQ�
WKDW�LW�RFFXUV�SHULRGLFDOO\�ZLWKRXW�DQ\�QRWLFHDEOH�
FKDQJH�LQ�WKH�H[WHUQDO�VWLPXOXV�FRQGLWLRQV��7KLV�LV�
YHU\�PLVOHDGLQJ��IRU�6FKQHLUOD
V�������� ������
DQDO\VLV�RI�WKLV�EHKDYLRU�KDV� VKRZQ�WKDW� WKH�
FKDQJH�IURP�VWDWDU\�WR�QRPDGLF�EHKDYLRU�LV�D�FRQ��
VHTXHQFH�RI�WKH�JURZWK�RI�D�JUHDW�QHZ�EURRG�RI�
DQWV��:9KHQ�WKH�FDOORZ�ZRUNHUV�HPHUJH�IURP�WKHLU�
FRFRRQV��WKHLU�PRYHPHQWV�VWLPXODWH�WKH� DGXOW�
ZRUNHUV�WR�JUHDW�DFWLYLW\��$V�WKH�FDOORZV�PDWXUH�
DQG�FHDVH�WR�EH�GHSHQGHQW�RQ�WKH�DGXOWV��WKHLU�
HQHUJL]LQJ�HIIHFW�LV�OHVVHQHG��$W�WKLV�SRLQW��WKH�
HPHUJHQFH�RI�ZULJJOLQJ�ODUYDH�IURP�WKH�HJJV�VXSSOH��
PHQWV�WKH�GLPLQLVKLQJ�DFWLYDWLQJ�HIIHFW�RI� WKH�
FDOORZV�RQ�WKH�DGXOWV��:KHQ�WKH�ODUYDH�SXSDWH��
DQG�EHFRPH�LQDFWLYH��WKH�DGXOWV�DUH�QR� ORQJHU�
VXEMHFW�WR�WURSKDOODFWLF��:KHHOHU��������VWLPXOD��
WLRQ��DQG�WKH�FRORQ\�FKDQJHV�WR�LWV�VWDWDU\�SHULRG��
7KH�SRLQW�WKDW�LV�UHOHYDQW�WR�RXU�GLVFXVVLRQ�LV�

WKDW�6FKQHLUOD
V�DQDO\VLV�OHDGV�WR�D�FRQFHSWLRQ�WKDW�
LV�WKH�RSSRVLWH�RI�WKDW�LPSOLHG�E\�WKH�QRWLRQ�RI�
�YDFXXP�DFWLYLW\���7KH�SHULRGLF�UHFXUUHQFHV�DUH�
QRW�WKH�UHVXOW�RI�WKH�EXLOGLQJ�XS�RI�HQHUJ\�LQ�DQ\�
DQLPDO
V�QHUYRXV�V\VWHP��7KH\�DUH�WKH�UHVXOW�RI�
WKH�SHULRGLF�UHFXUUHQFHV�RI�LQWHU�LQGLYLGXDO�VWLPX��
ODWLQJ�HIIHFWV��7KH� EHKDYLRU�LV�QRW�UHSUHVHQWHG�
�LQ�DGYDQFH��LQ�DQ\�RI�WKH�DQLPDOV�LQ�WKH�FRORQ\��
LW�HPHUJHV�LQ�WKH�FRXUVH�RI�WKH�DQWV
�UHODWLRQVKLSV�
ZLWK�RQH�DQRWKHU�DQG�ZLWK�WKH�HQYLURQPHQW��7KHUH�

LV�QR��UHDFWLRQ�VSHFLILF�HQHUJ\��EHLQJ�EXLOW�XS��7KH�
SHULRGLFLW\�LV�D� UHVXOW�RI�WKH�SHULRGLFLW\�RI�WKH�
TXHHQ
V�HJJ�OD\LQJ��ZKLFK�LV�QRW�D��FHQWHU��KDYLQJ�
DQ\�FKDUDFWHULVWLFV�FRUUHVSRQGLQJ�WR�WKH�EHKDYLRU��
$QG�HYHQ�WKLV�LV�QRW�D�GLUHFW�UHODWLRQVKLS��,I�WKH�
QXPEHU�RI�ODUYDH�LQ�D� FRORQ\�LV�H[SHULPHQWDOO\�
UHGXFHG�E\����SHU�FHQW��WKXV�UHGXFLQJ�WKHLU�WRWDO�
VWLPXODWLQJ�HIIHFW��D�QRUPDO�QRPDGLF�SKDVH�FDQQRW�
RFFXU��5HFHQW�ILQGLQJV��6FKQHLUOD�DQG� %URZQ��
������KDYH�LQ�IDFW�FRQILUPHG�WKH�K\SRWKHVLV�WKDW�
HDFK� RI� WKH�UHJXODU�ODUJH�VFDOH�HJJ�GHOLYHULQJ�
HSLVRGHV�LQ�WKH�TXHHQ
V�IXQFWLRQ�EDVLF�WR�WKH�F\FOH�
LV�D�VSHFLILF�RXWFRPH�RI�KHU�RYHU�IHHGLQJ��GXH�WR�D�
PD[LPDO�VWLPXODWLRQ�RI�WKH�FRORQ\�E\�WKH�EURRG��
7KLV�HYHQW��RFFXUULQJ�LQHYLWDEO\�DW�WKH�HQG�RI�HDFK�
QRPDGLF�SKDVH��LV�D��IHHG�EDFN��W\SH�RI�IXQFWLRQ��
QRW�DW�DOO�UHODWHG�WR�WKH�LPSOLFDWLRQV�RI��YDFXXP�
DFWLYLW\���
7KH� UHVWULFWLYH�QDWXUH�RI� VXFK� FDWHJRULFDO�

WKHRULHV�DV�WKDW�RI�/RUHQ]�LV�YHU\�ZHOO�LOOXVWUDWHG�
E\�/HHV
�UHPDUNV�RQ�(FLWRQ��7KH�DFWXDO�GHYHORS��
PHQW�SURFHVV�OHDGLQJ�WR�WKH�SHULRGLF�SHUIRUPDQFHV�
RI�WKLV�DQW�DUH�ZHOO�XQGHUVWRRG��DQG�DUH�NQRZQ�WR�
KDYH�QR�HVVHQWLDO�UHODWLRQVKLS�WR�DQ\��UHDFWLRQ��
VSHFLILF�HQHUJ\��LQ�DQ\�QHUYRXV�V\VWHP��IXUWKHU�
WKH\�DUH� NQRZQ�QRW� WR� EH� �LQQDWH��DV� VXFK�
�6FKQHLUOD���������7KH�SURFHVVHV�OHDGLQJ�WR�WKLV�
EHKDYLRU�VXUHO\�KDYH�QRWKLQJ�WR�GR� ZLWK�WKH�
SURFHVVHV�OHDGLQJ�WR��YDFXXP�DFWLYLWLHV��LQ�D�ILVK��
<HW�WKH�VXSHUILFLDO�VLPLODULW\�LV�VXIILFLHQW�WR�FDXVH�
/HHV�WR�FLWH�WKH�DQW
V�EHKDYLRU�DV�DQ�H[DPSOH�RI�D�
W\SH�RI�EHKDYLRU�GHVFULEHG�IRU�YHUWHEUDWHV��7KLV�LV�
D� JRRG�H[DPSOH�RI�WKH�WHQGHQF\�HQFRXUDJHG�E\�
VXFK�WKHRULHV�WR�ORRN�IRU�FDVHV�ILWWLQJ�WKH�WKHRUHWLFDO�
FDWHJRULHV�LQ�PDQ\�W\SHV�RI�EHKDYLRU��UDWKHU�WKDQ�
DQDO\VLV�RI�WKH�SURFHVVHV�LQYROYHG�LQ�WKH�GHYHORS��
PHQW�RI�DQ\�RQH�EHKDYLRU�SDWWHUQ��

&21&/86,21�

:H�KDYH�VXPPDUL]HG�WKH�PDLQ�SRLQWV�RI�/RUHQ]
V�
LQVWLQFW�WKHRU\��DQG�KDYH�VXEMHFWHG�LW�WR�D�FULWLFDO�
H[DPLQDWLRQ��:H�ILQG�WKH�IROORZLQJ�VHULRXV�IODZV��
���,W� LV�ULJLGO\�FDQDOL]HG�E\�WKH�PHUJLQJ�RI�

ZLGHO\�GLIIHUHQW�NLQGV�RI�RUJDQL]DWLRQ�XQGHU�LQ��
DSSURSULDWH�DQG� JUDWXLWRXV�FDWHJRULHV��
���,W� LQYROYHV�SUHFRQFHLYHG�DQG�ULJLG�LGHDV�RI�

LQQDWHQHVV�DQG�WKH�QDWXUH�RI�PDWXUDWLRQ��
���,W�KDELWXDOO\�GHSHQGV�RQ�WKH�WUDQVIHUHQFH�RI�

FRQFHSWV�IURP�RQH�OHYHO�WR�DQRWKHU��VROHO\�RQ�WKH�
EDVLV�RI�DQDORJLFDO�UHDVRQLQJ��
���,W�LV�OLPLWHG�E\�SUHFRQFHSWLRQV�RI�LVRPRUSKLF�
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UHVHPEODQFHV�EHWZHHQ�QHXUDO� DQG� EHKDYLRUDO�
SKHQRPHQD��
���,W�GHSHQGV�RQ�ILQDOLVWLF��SUHIRUPDWLRQLVW�FRQ��

FHSWLRQV�RI�WKH�GHYHORSPHQW�RI�EHKDYLRU�LWVHOI��
���$V�LQGLFDWHG�E\�LWV�DSSOLFDWLRQV�WR�KXPDQ�

SV\FKRORJ\�DQG�VRFLRORJ\��LW�OHDGV�WR��RU�GHSHQGV�
RQ���RU�ERWK���D�ULJLG��SUHIRUPDWLRQLVW��FDWHJRULFDO�
FRQFHSWLRQ�RI�GHYHORSPHQW�DQG�RUJDQL]DWLRQ��
$Q\�LQVWLQFW�WKHRU\�ZKLFK�UHJDUGV��LQVWLQFW��

DV� LPPDQHQW��SUHIRUPHG��LQKHULWHG��RU�EDVHG�RQ�
VSHFLILF�QHXUDO�VWUXFWXUHV�LV�ERXQG�WR�GLYHUW�WKH�
LQYHVWLJDWLRQ�RI� EHKDYLRU�GHYHORSPHQW�IURP�
IXQGDPHQWDO�DQDO\VLV�DQG�WKH�VWXG\�RI�GHYHORS��
PHQWDO�SUREOHPV��$Q\�VXFK�WKHRU\�RI��LQVWLQFW��
LQHYLWDEO\�WHQGV�WR� VKRUW�FLUFXLW�WKH� VFLHQWLVW
V�
LQYHVWLJDWLRQ�RI�LQWUDRUJDQLF�DQG� RUJDQLVP�HQ��
YLURQPHQW�GHYHORSPHQWDO�UHODWLRQVKLSV�ZKLFK�

XQGHUOLH� WKH� GHYHORSPHQW�RI� �LQVWLQFWLYH��
EHKDYLRU��

$&.12:/('*0(176�

,� DP�JUHDWO\�LQGHEWHG�WR�'U��7�� &��6FKQHLUOD��ZKR�
RULJLQDOO\�VXJJHVWHG�WKH�ZULWLQJ�RI�WKLV�SDSHU��DQG�WR�
'U��-��5RVHQEODWW�IRU�PDQ\�VWLPXODWLQJ�DQG�KHOSIXO�
GLVFXVVLRQV�RI�WKH�SUREOHPV�GLVFXVVHG�KHUH��'U��6FKQHLUOD�
LQ�SDUWLFXODU�KDV�GHYRWHG�PXFK�DWWHQWLRQ�WR�FULWLFLVP�
RI�WKH�SDSHU�DW�YDULRXV�VWDJHV��

7KH�IROORZLQJ�SHRSOH�DOVR�KDYH�UHDG�WKH�SDSHU��LQ�
SDUW�DQG�DW�YDULRXV�VWDJHV��DQG�KDYH�PDGH�PDQ\�KHOSIXO�
VXJJHVWLRQV�DQG�FRPPHQWV��'UV��+�� *��%LUFK��.�� 6��
/DVKOH\��'�� +HEE�� +�� .OLLYHU��/�� $URQVRQ��-��(��
%DUPDFN��/��+��+\PDQ��/��+��/DQLHU��DQG�*��0XUSK\��
6LQFH�WKHVH�VFLHQWLVWV�GLIIHU�ZLGHO\�LQ�WKH�H[WHQW�RI�WKHLU�
DJUHHPHQW�RU�GLVDJUHHPHQW�ZLWK�YDULRXV�SRLQWV�RI�P\�
GLVFXVVLRQ��,�PXVW�HPSKDVL]H�WKDW�QRQH�RI�WKHP�LV�LQ�
DQ\�ZD\�UHVSRQVLEOH�IRU�DQ\�HUURUV�RI�RPLVVLRQ�RU�FRP��
PLVVLRQ�WKDW�PD\�DSSHDU��
3UHVHQW�DGGUHVV��5XWJHUV�8QLYHUVLW\��1HZDUN����1��-��

/,67�2)�/,7(5$785(�

$'5,$$16(��0�� 6�� &�� ������ $�PPRSKLOD�FDPSHVWULV�
/DWU�� XQG� $PPRSKLOD�DGULDDQVHL� :LOFNH��(LQ�
%HLWUDJ�]XU�YHUJOHLFKHQGHQ�9HUKDOWHQVIRUVFKXQJ��
%HKDYLRXU�����������

$1$67$6,��$���DQG�-��3�� )R/(<��-5�� ������ $� SUR��
SRVHG�UHRULHQWDWLRQ�LQ�WKH�KHUHGLW\�HQYLURQPHQW�
FRQWURYHUV\��3V\FKRO��5HY����������������

$5067521*��(��$�� ������ %LUG�'LVSOD\�DQG�%HKDYLRXU��
/LQGVD\�'UXPPRQG�	�&R���/RQGRQ��
�� ������ 7KH� QDWXUH�DQG� IXQFWLRQ�RI�GLVSODFH��
PHQW�DFWLYLWLHV��6\PS��6RF��H[S��%LRO���������������

%$(5(1'6��*��3�� ������ )RUWSIODQ]XQJVYHUKDOWHQ�XQG�
2ULHQWLHUXQJ�GHU�*UDEZHVSH�$�PPRSKLOD�FDPSHVWULV�
-XU�� 7LMGVFKU��(QW���������������
�� ������ 6SHFLDOL]DWLRQV�LQ� RUJDQV�DQG� PRYH��
PHQWV�ZLWK�D� UHOHDVLQJ�IXQFWLRQ��6\PS��6RF��
F[S��%LRO���������������
�� DQG�-��0�� %$(5(1'6�9$1�5RR1�� ������ $Q�
LQWURGXFWLRQ�WR�WKH�VWXG\�RI�WKH�HWKRORJ\�RI�FLFKOLG�
ILVKHV��%HKDYLRXU��VXSSO������������

%($&+�� )�� $�� ������ $QDO\VLV�RI�IDFWRUV�LQYROYHG�
LQ� WKH�DURXVDO��PDLQWHQDQFH�DQG�PDQLIHVWDWLRQ�
RI�VH[XDO�H[FLWHPHQW�LQ�PDOH�DQLPDOV�� 3V\FKRVRP��
0HG���������������
�� ����D�� (YROXWLRQDU\�FKDQJHV�LQ�WKH�SK\VLR��
ORJLFDO�FRQWURO�RI�PDWLQJ�EHKDYLRU�LQ�PDPPDOV��
3V\FKRO��5HY����������������

��� ����E�� $�UHYLHZ�RI�SK\VLRORJLFDO�DQG�SV\FKR��
ORJLFDO�VWXGLHV�RI�VH[XDO�EHKDYLRU�LQ�PDPPDOV��
3K\VLRO��5HY����������������

�� �� ������ +RUPRQHV�DQG�%HKDYLRU��+RHEHU��1HZ�
<RUN��
�� ����D�� ,QVWLQFWLYH�EHKDYLRU��UHSURGXFWLYH�DF��
WLYLWLHV��,Q� +DQGERRN�RI�([SHULPHQWDO�3V\FKRORJ\�
�6�� 6��6WHYHQV��HG���SS����������� -RKQ�:LOH\�	�
6RQV��1HZ�<RUN��

�� ����E�� %RG\� FKHPLVWU\�DQG� SHUFHSWLRQ��,Q�
3HUFHSWLRQ��DQ� $SSURDFK�WR�3HUVRQDOLW\��5�� 5��
%ODNH�DQG�*��9��5DPVH\��HGV����SS��������� 5RQ��
DOG�3UHVV��1HZ�<RUN��

%,5&+��+�� *���DQG� *�� &/$5.�������� +RUPRQDO�
PRGLILFDWLRQ�RI�VRFLDO�EHKDYLRU��,,�� 7KH�HIIHFWV�RI�
VH[�KRUPRQH�DGPLQLVWUDWLRQ�RQ�WKH�VRFLDO�GRPL��
QDQFH�VWDWXV�RI�WKH�IHPDOH�FDVWUDWH�FKLPSDQ]HH��
3V\FLORVRP��0HG���������������

��� DQG� ��� ������ +RUPRQDO�PRGLILFDWLRQ�RI�
VRFLDO�EHKDYLRU��,9�� 7KH�PHFKDQLVP�RI�HVWURJHQ��
LQGXFHG�GRPLQDQFH�LQ� FKLPSDQ]HHV��-�� FRPS��
SK\VLRO��3V\FKRO����������������

%,5'��&�� ������ 7KH�UHODWLYH�LPSRUWDQFH�RI�PDWXUD��
WLRQ�DQG�KDELW�LQ�WKH�GHYHORSPHQW�RI�DQ�LQVWLQFW��
3HGDJRJ��6HPLQ��������������
�� ������ 0DWXUDWLRQ�DQG� SUDFWLVH��WKHLU�HIIHFWV�
XSRQ�WKH�IHHGLQJ�UHDFWLRQ�RI�FKLFNV��-��FRPS��
3V\FKRO����������������

%5(('�� )�� ������ 7KH� GHYHORSPHQW�RI�FHUWDLQ�LQ��
VWLQFWV�DQG�KDELWV�LQ�FKLFNV�� %HKDY��0RQRJU������
������

%52:0$1��/�� *�� ������ 7KH� HIIHFW�RI�FRQWUROOHG�
WHPSHUDWXUHV�XSRQ� WKH� VSRQWDQHRXV� DFWLYLW\�
UK\WKPV�RI�WKH�DOELQR�UDW�� -��H[S��=RRO������������
�����

&$50,&+$(/��/�� ������ $�UH�HYDOXDWLRQ�RI�WKH�FRQ��
FHSWV�RI�PDWXUDWLRQ�DQG�OHDUQLQJ�DV� DSSOLHG�WR�
WKH� HDUO\� GHYHORSPHQW�RI� EHKDYLRU�� 3V\FKRW��
5HY����������������
�� ������ 7KH�H[SHULPHQWDO�HPEU\RORJ\�RI�PLQG��
3V\FKRO��%XOO�������������
�� ������ 7KH�JURZWK�RI�WKH�VHQVRU\�FRQWURO�RI�
EHKDYLRU�EHIRUH�ELUWK��3V\FKRO��5HY����������������

&+(,1�� ,�� ������ 7KH�SUREOHPV�RI�KHUHGLW\�DQG�HQ��
YLURQPHQW��-��3V\FKRO���������������
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&/$5.�� *�� ������ 7KH� PRGH�RI�UHSUHVHQWDWLRQ�LQ�
WKH�PRWRU�FRUWH[��%UDLQ���������������
�� DQG� -��:�� :$5'�� ������ 5HVSRQVHV�HOLFLWHG�
IURP�WKH�FRUWH[�RI�PRQNH\V�E\�HOHFWULFDO�VWLPXOD��
WLRQ�WKURXJK�IL[HG�HOHFWURGHV��%UDLQ������ �����
�����

&2*+,//��*��(�� ������ $QDWRP\�DQG�WKH�3UREOHP�RI�
%HKDYLRU��&DPEULGJH�8QLYHUVLW\�3UHVV��/RQGRQ��

&5$,*��:�� ������ $SSHWLWHV�DQG�DYHUVLRQV�DV� FRQ��
VWLWXHQWV�RI�LQVWLQFWV��%LRO��%XOO���:RRGV�+ROH��
������������

&58=(�� :��:�� ������ 0DWXUDWLRQ�DQG� OHDUQLQJ�LQ�
FKLFNV�� -��FRPS��3V\FKRO����������������

'(/$&285�� -���DQG� (�� 0$<5�� ������ 7KH� IDPLO\�
$QDWLGDH�� :LOVRQ�%XOO�������������

)8/721�� -�� )�� ������ 3K\VLRORJ\�RI� WKH�1HUYRXV�
6\VWHP���G� HG�� 2[IRUG�8QLYHUVLW\�3UHVV��1HZ�
<RUN��

*RV��(�� ������ /HV�UHIOH[HV�FRQGLWLRQQHOV�FKH]�O
HP��
EU\RQ�G
RLVHDX�� %XOO��6RF��6FL�� /LHJH��1R�� �����
���������1R����������������

*5$<�� -�� ������ $VSHFWV� RI� DQLPDO� ORFRPRWLRQ��
3URF��UR\��6RF���%��������������
�� ������ 7KH� UROH�RI�SHULSKHUDO�VHQVH� RUJDQV�
GXULQJ�ORFRPRWLRQ�LQ� WKH� YHUWHEUDWHV��6\PS��
6RF��H[S��%LRO���������������
��DQG�+�� :�� /,660$11�� ������ 7KH� HIIHFW�RI�
GHDIIHUHQWDWLRQ�XSRQ�WKH�ORFRPRWRU\�DFWLYLW\�RI�
DPSKLELDQ�OLPEV�� -��H[S��%LRO����������������

��� DQG� �� ����D�� )XUWKHU�REVHUYDWLRQV�RQ�WKH�
HIIHFW�RI�GHDIIHUHQWDWLRQ�RQ� WKH�ORFRPRWRU\�DF��
WLYLW\�RI�DPSKLELDQ�OLPEV�� -�� H[S��%LRO��� ����
���������

��� DQG� �� ����E�� 7KH�FR�RUGLQDWLRQ�RI�OLPE�
PRYHPHQWV�LQ�WKH�DPSKLELD�� -��H[S��%LRO�������
���������

*52+0$11��-�� ������ 0RGLILNDWLRQ�RGHU�)XQNWLRQV��
UHLIXQJ"�(LQ� %HLWUDJ�]XU�.ODUXQJ�GHU�ZHFKVHO��
VHLWLJHQ�%H]LHKXQJHQ�]ZLVFKHQ�,QVWLQNKDQGOXQJ�
XQG�(UIDKUXQJ��=�� 7LHUSV\FKRO������ ���������

+$57/(<��3��+��7�� ������ $Q�H[SHULPHQWDO�DQDO\VLV�
RI�LQWHUVSHFLILF�UHFRJQLWLRQ��6\PS��6RF��H[S��%LRO���
������������

+(%%�� '�� ��� ����D�� 7KH� LQQDWH�RUJDQL]DWLRQ�RI�
YLVXDO�DFWLYLW\��,�� 3HUFHSWLRQ�RI�ILJXUHV�E\�UDWV�
UHDUHG�LQ�WRWDO�GDUNQHVV��-��JHQHW��3V\FKRO�������
���������

��� ����E�� 7KH� LQQDWH� RUJDQL]DWLRQ�RI� YLVXDO�
DFWLYLW\��,,��7UDQVIHU�RI�UHVSRQVH�LQ�WKH�GLVFULPLQD��
WLRQ�RI�EULJKWQHVV�DQG�VL]H�E\�UDWV�UHDUHG�LQ�WRWDO�
GDUNQHVV��-��FRPS��3V\FKRO����������������
�� ������ 7KH� 2UJDQL]DWLRQ�RI�%HKDYLRU��-��6��
:LOH\�	�6RQV��1HZ�<RUN��

+(,1527+����� ������ %HLWUDJH�]XU�%LRORJLH��QDPHQW��
OLFK� (WKRORJLH�XQG� 3V\FKRORJLH�GHU�$QDWLGHQ��
,QW��RUQ��&RQJU������%HUOLQ������������

��� ������ 8HEHU�EHVWLPPWH�%HZHJXQJVZHLVHQ�EHL�

:LUEHOWLHUHQ��6�� *HV��QDWXUI��)U��� %HUO���������
���������

+(33(/��/��$���DQG�&��/��$��6&+0P7�� ������6WXGLHV�
RQ�WKH�SRWDVVLXP�PHWDEROLVP�RI�WKH�UDW�GXULQJ�
SUHJQDQF\��ODFWDWLRQ�DQG� JURZWK��8QLY��&DOLI��
3XEO��3K\VLRO���������������

+(66�� :�� 5�� ������ 'DV� =ZLVFKHQKLUQ��6\QGURPH�
/RNDOLVDWLRQHQ��)XQNOLRQHQ��%HQQR� 6FKZDEH� 	�
&R���%DVHO��
�� DQG� 0�� %58**(5�� ������ 'DV� VXENRUWLNDOH�
=HQWUXP�GHU�DIIHNWLYHQ�$EZHKUUHDNWLRQ��+HOY��
SK\VLRO��DFWD������������

+,1(6�� 0�� ������ 7KH�PRWRU�DUHDV�� )HG��3URF������
���������

+2/67�� (�� 921�� ������ $OOHV�RGHU�1LFKWV��%ORFN��
$OWHUQDQV��%LJHPLQL�XQG�YHUZDQGWH�3KDQRPHQH�
DOV� (LJHQVFKDIWHQ�GHV� 5ILFNHQPDUNV��3IOLWJ��
$UFK��JHV��3K\VLRO�����������������

��� ����D�� 9HUVXFKHQ�]XU�UHODWLYHQ�.RRUGLQDWLRQ��
3IOLLJ��$UFK��JHV��3K\VLRO����������������
�� ����E�� 9RP�'XDOLVPXV�GHU�PRWRULVFKHQ�XQG�
GHU�DXWRPDWLVFKUK\WKPLVFKHU�)XQNWLRQ�LP�5XFNHQ��
PDUN�XQG�YRP�:HVHQ�GHV�DXWRPDWLVFKHQ�5K\WK��
PXV�� 3IWDJ��$UFK��JHV��3K\VLRO�����������������
�� ����F�� 8HEHU� GHP� �0DJQHW�(IIHNW��DOV�
NRRUGLQLHUHQGH�3ULQ]LS�LP�5XFNHQPDUN��3IOXJ��
$UFK��JHV��3K\VLRO�����������������

��� ������ 5HJXODWLRQVIDKLJNHLW�LP�=HQWUDOQHUYHQ��
V\VWHP��1DWXUZLVVHQVFKDIOHQ������ ��������������
�����

+2:(//6��7�� +�� ������ 7KH� REVROHWH�GRJPDV�RI�
KHUHGLW\��3V\FKRO��5HY��������������

��� DQG�'�����9L1(�� ������ 7KH�LQQDWH�GLIIHUHQWLDO�
LQ�VRFLDO�OHDUQLQJ��-��DEQRUP���VRF���3V\FKRO�������
���������

+817�� (�� /�� ������ (VWDEOLVKPHQW�RI�FRQGLWLRQHG�
UHVSRQVHV�LQ� FKLFN�HPEU\RV��-�� FRPS��SK\VLRO��
3V\FKRO����������������

-(11,1*6��+�� 6�� ������ 7KH�%LRORJLFDO�%DVLV�RI�+X��
PDQ�1DWXUH��1RUWRQ�	�&R���1HZ�<RUN��

.((/(5��&�� ������ 7KH�/DERUDWRU\�0RXVH�� +DUYDUG�
8QLYHUVLW\�3UHVV��&DPEULGJH��

.,1'(5�� (�� )�� ������ $�VWXG\�RI�WKH�QHVW�EXLOGLQJ�
DFWLYLW\�RI�WKH�DOELQR�UDW�� -��H[S��=RRO������������
�����

.2(+/(5����� ������ 'LH� $QDO\VH�GHU�7D[LVDQWHLOH�
LQVWLQNWDUWLJHQ�9HUKDOWHQV��6\PS�� 6RF�� H[S��
%LRO���������������

.5$�(5�� *�� ������ %HREDFKWXQJHQ�ILEHU�3DDUXQJV��
ELRORJLH�XQG�VR]LDOHV�9HUKDOWHQ�YRQ�0DXHUHGHFKVHQ��
=��0RUSK��2NRO��7LHUH���������������

.5;7=,*�� +�� ������ 8QWHUVXFKXQJHQ�]XU� /HEHQV��
ZHLVH�GHV�0RRUVFKQHHKXKQV��/DJRSXV����ODJRSXV��
ZDLKUHQG�GHU�-XJHQGHQWZLFNOXQJ��-��2UQ���/S]���
�������������

.W+1�� $�� ������ 'LH� 2ULHQWLHUXQJ�GHU� 7LHUH� LP�
5DXP�� *��)LVFKHU��-HQD��
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.XR��=��<�� ����D�� 2QWRJHQ\�RI�HPEU\RQLF�EHKDYLRU�
LQ�$YHV��,�� 7KH�FKURQRORJ\�DQG� JHQHUDO�QDWXUH�
RI�WKH�EHKDYLRU�RI�WKH�FKLFN�HPEU\R��-�� H[S��
]RRO����������������
�� ����E�� 2QWRJHQ\�RI�HPEU\RQLF�EHKDYLRU�LQ�
$YHV��,,�� 7KH�PHFKDQLFDO�IDFWRUV�LQ�WKH�YDULRXV�
VWDJHV�OHDGLQJ�WR�KDWFKLQJ��-�� H[S��=RRO�������
���������
�� ����F�� 2QWRJHQ\�RI�HPEU\RQLF�EHKDYLRU�LQ�
$YHV��,,,�� 7KH�VWUXFWXUH�DQG�HQYLURQPHQWDO�IDF��
WRUV�LQ�HPEU\RQLF�EHKDYLRU��-��FRPS��3V\FKRO���
�������������
�� ����G�� 2QWRJHQ\�RI�HPEU\RQLF�EHKDYLRU�LQ�
$YHV��,9��7KH�LQIOXHQFH�RI�HPEU\RQLF�PRYHPHQWV�
XSRQ� WKH� EHKDYLRU�DIWHU�KDWFKLQJ��-�� FRPS��
3V\FKRO����������������

/$6+/(<�� .�� 6�� ������ 7HPSRUDO�YDULDWLRQ�LQ� WKH�
IXQFWLRQ�RI�WKH�J\UXV�SUHFHQWUDOLV�LQ�SULPDWHV��
$PHU��-��3K\VLRO����������������
�� ������ ([SHULPHQWDO�DQDO\VLV� RI� LQVWLQFWLYH�
EHKDYLRU��3V\FKRO��5HY����������������
�� ������ 7KH�SUREOHP�RI�FHUHEUDO�RUJDQL]DWLRQ�LQ�
YLVLRQ�� %LRO��6\PS���������������
�� ������ 3HUVLVWHQW�SUREOHPV�LQ�WKH�HYROXWLRQ�RI�
PLQG�� 4XDUW�5HY��%LRO��������������
�� DQG�-��7�� 5866(//�� ������ 7KH� 0HFKDQLVP�
RI�9LVLRQ��;,�� $�SUHOLPLQDU\�WHVW�RI�LQQDWH�RU��
JDQL]DWLRQ��-��JHQHW��3V\FKRO����������������

/((6�� $��'�� ������ 0RGHUQ�FRQFHSWV�RI�LQVWLQFWLYH�
EHKDYLRXU��LQ� VHFWLRQ�RQ� �(QWRPRORJ\���� 6FL��
3URJ��7ZHQW��&HQW����������������

/,660$11��+�� :�� ����D�� 7KH�QHXURORJLFDO�EDVLV�RI�
WKH�ORFRPRWRU\�UK\WKP�LQ�WKH�VSLQDO�GRJILVK��6F\O��
OLXP�FDQLFXOD��$FDQWKLDV�YXOJDULV������5HIOH[�EH��
KDYLRXU�� -��H[S��%LRO����������������
�� ����E�� 7KH�QHXURORJLFDO�EDVLV�RI�WKH�ORFRPR��
WRU\�UK\WKP�LQ� WKH� VSLQDO� GRJILVK��6F\OOLXP�
FDQLFXGD��$FDQWKLDV�YXOJDULV���,,�� 7KH� HIIHFW�RI�
GH�DIIHUHQWDWLRQ��-��H[S��%LRO����������������

/25(1=�� .�� ������ %HLWUDJH�]XU�(WKRORJLH�VR]LDOHU�
&RUYLGHQ��-��2UQ���/S]���������������
�� ������ %HWUDFKWXQJHQ�XEHU�GDV�(UNHQQHQ�GHU�
DUWHLJHQHQ�7ULHEKDQGOXQJHQ�GHU�9RJHO�� -�� 2UQ��
/S]��������������
�� ������ 'HU�.XPSDQ�LQ�GHU�8PZHOW�GHV�9RJHOV��
-��2UQ���/S]�������������������������
�� ����D�� 8HEHU�GHQ�%HJULII�GHU�,QVWLQNWKDQG��
OXQJ�� )ROLD�ELRWKHRU���/HLGHQ������������

����E�� 8HEHU� GLH� %LOGXQJ� GHV� ,QVWLQNW��
EHJULIIHV��1DWXUZLVVHQVFKDIWHQ��������������������
��������������

������ 9HUJOHLFKHQGH�9HUKDOWHQVIRUVFKXQJ��
=RRO��$Q]�������6XSSO��EDQG�����������

������ 'XUFK� 'RPHVWLNDWLRQ�YHUXUVDFKWH�
6W�UXQJHQ�DUWHLJHQHQ�9HUKDOWHQV��=�� DQJHZ��
3V\FKRO��&KDUDNWHUNXQGH�����������
�� ������ 9HUJOHLFKHQGH�%HZHJXQJVVWXGLHQ�DQ�

$QDWLQHQ��-��2UQ���/S]������ �6RQGHUKHIW��������
�����
�� ������ 7KH� FRPSDUDWLYH�PHWKRG�LQ�VWXG\LQJ�
LQQDWH�EHKDYLRU�SDWWHUQV��6\PS��6RF��H[S��%LRO���
������������
�� DQG� 1�� 7,1%(5*(1�� ������ 7D[LV� XQG� ,Q��
VWLQNWKDQGOXQJ�LQ�GHU�(LUROOEHZHJXQJ�GHU�*UDX��
JDQV��,�� =�� 7LHUSV\FKRO������������

0$&'28*$//��:,//,$0�� ������ $Q�2XWOLQH�RI�3V\��
FKRORJ\��6FULEQHU
V��1HZ�<RUN��

��� ������ 7KH� +RUPLF� 3V\FKRORJ\��,Q� 3V\��
FKRORJLHV�RI�������&DUO�0XUFKLVRQ��HG����SS��������
&ODUN�8QLY��3UHVV��:RRVWHU��0DVV��

0$,(5�� 1�� 5�� )��� DQG� 7�� &�� 6&+1(,5/$�� ������
3ULQFLSOHV�RI�$QLPDO�3V\FKRORJ\��0F*UDZ�+LOO�
&R���1HZ�<RUN��

0$67�� 6�� ��� ������ 6WUXFWXUH��PRYHPHQW��ORFRPR��
WLRQ�DQG�VWLPXODWLRQ�LQ�DPRHED�� -��0RUSK�������
���������

0,//(5��1��(�� ������ /HDUQDEOH�GULYHV�DQG�UHZDUGV��
,Q� +DQGERRN�RI�([SHULPHQWDO�3V\FKRORJ\��6�� 6��
6WHYHQV��HG����SS����������� -RKQ�:LOH\�	�6RQV��
1HZ�<RUN��

025*$1�� &�� 7�� ������ 7KH� KRDUGLQJ� LQVWLQFW��
3V\FKRO��5HY����������������

1,66(1�� +�� :�� ������ 3K\ORJHQHWLF�FRPSDULVRQ��,Q�
+DQGERRN�RI� ([SHULPHQWDO�3V\FKRORJ\��6�� 6��
6WHYHQV��HG����SS����������� -RKQ�:LOH\�	�6RQV��
1HZ�<RUN��

12%/(�� *�� .��� DQG� +�� 7�� %5$'/(<�� ������ 7KH�
PDWLQJ�EHKDYLRU�RI�OL]DUGV�� $QQ��1�� <��$FDG��
6FL��� ������������

3$',//$�� 6�� *�� ������ )XUWKHU�VWXGLHV�RQ� WKH�GH��
OD\HG�SHFNLQJ�RI�FKLFNV�� -��FRPS��3V\FKRO�������
���������

3$75,&.��-��5���DQG�5�� 0��/$8*+/,1�� ������ ,V�WKH�
ZDOO�VHHNLQJ�WHQGHQF\�LQ�WKH�ZKLWH�UDW�DQ�LQVWLQFW"�
-��JHQHW��3V\FKRO����������������

3(7(56��+�� ������ 6WXGLHQ�DQ�GHU�1HW]�GHU�.UHX]��
VSLQQH��$UDQHD�GLDGHPD�/���� =�� 0RUSK����NRO��
7LHUH��������������

3(7581.(9,76&+��$�� ������ 7KH�YDOXH�RI�LQVWLQFW�DV�
D� WD[RQRPLF�FKDUDFWHU�LQ� VSLGHUV��%LRO�� %XOO���
:RRG
V�+ROH���������������

5$<�� :�� 6�� ������ $� SUHOLPLQDU\�VWXG\�RI�IHWDO�
FRQGLWLRQLQJ��&KLOG�'HYHOSP������ ���������

5,(6(1�� $�� +�� ������ 7KH� 'HYHORSPHQW�RI�9LVXDO�
3HUFHSWLRQ�LQ�0DQ� DQG� &KLPSDQ]HH��6FLHQFH��
�������������

5,(VV�� %�� )�� ����D�� $� QHZ�DSSURDFK�WR�LQVWLQFW��
6FL��	� 6RF����������������

����E�� 7KH�LVRODWLRQ�RI�IDFWRUV�RI�OHDUQLQJ�DQG�
QDWLYH�EHKDYLRU�LQ�ILHOG�DQG�ODERUDWRU\�VWXGLHV��
$QQ��1��<��$FDG��6FL������������������

520(5��$�� 6�� ������ 9HUWHEUDWH�3DOHRQWRORJ\��8QL��
YHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��



���� 7+(�48$57(5/<�5(9,(:�2)�%,2/2*<�

6&+1(,5/$��7��&�� ������$�WKHRU\�RI�DUP\�DQW�EH��
KDYLRU�EDVHG�XSRQ�WKH�DQDO\VLV�RI�DFWLYLWLHV�LQ�D�
UHSUHVHQWDWLYH�VSHFLHV��-�� FRPS��3V\FKRO�������
�������
�� ������$�WKHRUHWLFDO�FRQVLGHUDWLRQ�RI�WKH�EDVLV�
IRU�DSSURDFK�ZLWKGUDZDO�DGMXVWPHQWV�LQ�EHKDYLRU��
3V\FNRO��%XOO����������������
�� ������6RFLDO�RUJDQL]DWLRQ�LQ�LQVHFWV��DV� UH��
ODWHG�WR�LQGLYLGXDO�IXQFWLRQ��3V\FKRO��5HY�������
���������

��� ������7KH�UHSURGXFWLYH�IXQFWLRQV�RI�WKH�DUP\��
DQW�TXHHQ�DV�SDFHPDNHUV�RI�WKH�JURXS�EHKDYLRU�
SDWWHUQ��-�1�<��HQW��6RF����������������
�� ������&RQWHPSRUDU\�$PHULFDQ�DQLPDO�SV\��
FKRORJ\�LQ�SHUVSHFWLYH��,Q� 7ZHQWLHWK�&HQWXU\�
3V\FKRORJ\���3�� +DUULPDQ��HG��� SS�� ���������
3KLORVRSKLFDO�/LEUDU\��1HZ�<RUN��
��� ������3UREOHPV�LQ�WKH�ELRSV\FKRORJ\�RI�VRFLDO�
RUJDQL]DWLRQ��-�� DEQRUP���VRF���3V\FKRO�������
���������

��� ������3V\FKRORJ\��&RPSDUDWLYH��$UWLFOH�LQ�
(QF\FORSHGLD�%ULWWDQLFD��
��� ����D��/HYHOV�LQ�WKH�SV\FKRORJLFDO�FDSDFLWLHV�
RI�DQLPDOV��,Q� 3KLORVRSK\�IRU�WKH�)XWXUH��5��
6HOODUV�DQG�9��-��0F*LOO��HGV���� 0DFPLOODQ�	�
&R���1HZ�<RUN��

��� ����E��$UP\�DQW�OLIH�DQG�EHKDYLRU�XQGHU�GU\��
VHDVRQ�FRQGLWLRQV�����7KH�FRXUVH�RI�UHSURGXFWLRQ�
DQG�FRORQ\�EHKDYLRU��%XOO��$PHU��0XV��QDW��
+LVW������������

��� ������7KH�UHODWLRQVKLS�EHWZHHQ�REVHUYDWLRQ�
DQG�H[SHULPHQW�LQ�WKH�ILHOG�VWXG\�RI�EHKDYLRU��
$QQ��1��<��$FDG��6FL������������������

�� ��DQG�5��=��%52:1�� ������$UP\�DQW�OLIH�DQG�
EHKDYLRU�XQGHU�GU\�VHDVRQ�FRQGLWLRQV�����)XUWKHU�
LQYHVWLJDWLRQ�RI�F\FOLF�SURFHVVHV�LQ�EHKDYLRUDO�DQG�
UHSURGXFWLYH�IXQFWLRQV��%XOO��$PHU��0XV��QDW��
+LVW����������������

6&+22//$1'��-��%�� ������$UH�WKHUH�DQ\�LQQDWH�EH��
KDYLRU�WHQGHQFLHV"�*HQHW��3V\FKRO��0RQRJU�������
���������

6(1'(1�� 0��921��������5DXP�XQG�*HVWDOWDXIIDV��
VXQJ�EHL�RSHULHUWHQ�%OLQGJHERUHQHQ�YRU�XQG�QDFK�
GHU�2SHUDWLRQ��%DUWK��/HLS]LJ��

6+(3$5'��-��)���DQG�)��6��%5(('�� ������0DWXUD��
WLRQ�DQG�XVH�LQ�WKH�GHYHORSPHQW�RI�DQ�LQVWLQFW��
-��$QLP��%HKDY���������������

6,11277��(��:���/��&��'811��DQG�7+��'2%=($16.<��
������3ULQFLSOHV�RI�*HQHWLFV��0F*UDZ�+LOO�&R���
1HZ�<RUN��

6LUU�� 3��(���DQG�(�� &��0$&'2:(//�� ������$Q�
KHUHGLWDU\�DQWHULRU�SLWXLWDU\�GHILFLHQF\�LQ� WKH�
PRXVH��$QDW��5HF����������������

60L7,�� 6��� DQG� (�� 5�� *87+5,(�� ������*HQHUDO�
3V\FKRORJ\�LQ�7HUPV�RI�%HKDYWRU��$SSOHWRQ��1HZ�
<RUN��

63(/7��'��.�� ������7KH�FRQGLWLRQLQJ�RI�WKH�KXPDQ�
IHWXV�LQ�XWHUR��-��H[S��3V\FKRO����������������

63(55<��5��:�� ������ 7KH�SUREOHP�RI�FHQWUDO�QHUYRXV�
UHRUJDQL]DWLRQ�DIWHU�QHUYH�UHJHQHUDWLRQ�DQG�PXVFOH�
WUDQVSRVLWLRQ��4XDUW��5HY��%LRO����������������

6721(��&��3�� ������ 0HWKRGRORJLFDO�UHVRXUFHV�IRU�WKH�
H[SHULPHQWDO�VWXG\�RI�LQQDWH�EHKDYLRU�DV�UHODWHG�
WR�HQYLURQPHQWDO�IDFWRUV��3V\FKRO��5HY������������
�����

7+253(��:��+�� ������ 7KH�PRGHUQ�FRQFHSW�RI�LQ��
VWLQFWLYH�EHKDYLRXU��%XOO��$QLP��%HKDY������������

��� $1'�)��*��:��-21(6�� ������2OIDFWRU\�FRQGL��
WLRQLQJ�LQ�D�SDUDVLWLF�LQVHFW�DQG�LWV�UHODWLRQ�WR�WKH�
SUREOHP�RI�KRVW�VHOHFWLRQ��3URF�� UR\��6RF���%��
������������

7,1%(5*(1�� /�� ������ =XU�)RUWSIODQ]XQJVHWKRORJLH�
YRQ�6HSLD� RIILFLQDOLV�/�� $UFK��QJHUO��=RRO������
���������

7L1%(5*(1��1�� ������ 2Q�WKH�DQDO\VLV�RI�VRFLDO�RU��
JDQL]DWLRQ�DPRQJ�YHUWHEUDWHV��ZLWK�VSHFLDO�UHI��
HUHQFH�WR�ELUGV�� $PHU��0LGO��1DW����������������

��� ������ $Q� REMHFWLYLVWLF�VWXG\�RI�WKH�LQQDWH�
EHKDYLRXU�RI�DQLPDOV�� %LEO��ELRWKHRU���/HLGHQ��'��
����������

��� ����D�� 3K\VLRORJLVFKH�,QVWLQNWIRUVFKXQJ��([��
SHULHQWLD��������������
�� ����E�� 6RFLDO�UHOHDVHUV�DQG� WKH�H[SHULPHQWDO�
PHWKRG�UHTXLUHG�IRU�WKHLU�VWXG\��:LOVRQ�%XOO���
����������

��� ������ 7KH�KLHUDUFKLFDO�RUJDQL]DWLRQ�RI�QHUYRXV�
PHFKDQLVPV�XQGHUO\LQJ�LQVWLQFWLYH�EHKDYLRXU��
6\PS��6RF��H[S��%LRO���������������
�� ������ 7KH� 6WXG\�RI�,QVWLQFW��2[IRUG�8QL��
YHUVLW\�3UHVV��2[IRUG��

��� DQG�'��-��.8,(1(1�� ������ 8HEHU�GLH�DXVO�VHQ��
GHQ�XQG�GLH�ULFKWXQJJHEHQGHQ�5HL]VLWXDWLRQHQ�GHU�
6SHUUEHZHJXQJ�YRQ�MXQJHQ�'URVVHOQ��7XUGXV�P��
PHUXOD�/�� XQG� 7�� H�� HULFHWRUXP�7XUWRQ��� =��
7LHUSV\FKRO������ �������

��� %��-��'��0((86(�� /��.��%2(5(P$��DQG�:��:��
9$5266,($8�� ������'LH�%DO]� GHV�6DPWIDOWHUV��
(XPHQLV�� 6DW\UXV��VHPHOH��/���� =�� 7LHUSV\FKRO��
������������

���� DQG�$��&�� 3(5',&.�� ������2Q�WKH�VWLPXOXV�
VLWXDWLRQ�UHOHDVLQJ�WKH�EHJJLQJ�UHVSRQVH�LQ�WKH�
QHZO\�KDWFKHG�+HUULQJ�*XOO�FKLFN��/DUXV�DUJHQWD��
WXV�DUJHQWDWXV�3RQW���� %HKDYLRXU����� ������

8</'(57�� ,�� (�� ������ $� FRQGLWLRQHG�UHIOH[�DV� D�
IDFWRU�LQIOXHQFLQJ�WKH� ODFWDWLRQ�RI�UDWV�� $FWD�
EUHY��QHHUO��3K\VLRO��������������

:$5'(1��&��-���7��1��-(1.,16��DQG�/��+��:$51(5��
������ &RPSDUDWLYH�3V\FKRORJ\��9RO�� ,,,�� 9HUWH��
EUDWHV��5RQDOG�3UHVV��1HZ�<RUN��

:$6+%851��6��/�� ������ 7KH�UHODWLRQ�RI�WKH�WHPSRUDO�
PXVFOH�WR�WKH�IRUP�RI�WKH�VNXOO�� $QDO��5HF�������
���������

:(,66��3�� ������ 6HOHFWLYLW\�FRQWUROOLQJ�WKH�FHQWUDO��
SHULSKHUDO�UHODWLRQV�LQ�WKH�QHUYRXV�V\VWHP��%LRO��
5HY����������������
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