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6HFWLRQ�3KLORVRSK\�

7+(�³6+,00(5,1*�&21&(37´�2)��/��:,77*(167(,1�$1'�7+(�
+(50(1(87,&6�2)�)5$*0(176�,1�&��-81*¶6�³9,6,216´

$VVRFLDWH�3URI��'U��9ODGLPLU�9LQRNXURY

$VVRFLDWH�3URI��'U��0DULQD�9RURQWVRYD

/RPRQRVRY 0RVFRZ�6WDWH�8QLYHUVLW\��5XVVLD

$%675$&7

7KH� TXHVWLRQV� RI� UHVHDUFK� DQG� DSSOLFDWLRQ� RI� WKH� FUHDWLYH� KHULWDJH� RI� /�:LWWJHQVWHLQ�
UHPDLQ� LQVXIILFLHQWO\� VWXGLHG��7KH� UHSRUW� IRUPXODWHV� WKH�FRQGLWLRQV� IRU�FRPPXQLFDWLRQ�
EHWZHHQ� WKH� DXWRQRPRXV� ILJXUHV�RI� WKH�GUHDP�� LQFOXGLQJ� LWV� VXEMHFW��7KHVH� FRQGLWLRQV�
DUH�QHFHVVDU\�LQ�WKH�SURFHVV�RI�XQGHUVWDQGLQJ�DQG�LQWHJUDWLQJ�WKH�XQFRQVFLRXV�FRQWHQWV�
LQ�WKH�³P\�ZRUOG´�

7KH�DLP�RI�WKLV� UHVHDUFK� LV� WR�FUHDWH�DQ�DQDO\WLF�PRGHO�IRU� WKH�IXQFWLRQDO�VWUXFWXUHV�RI�
GUHDP�LPDJHV��WKH�ORJLF�RI�HYHQWV�DQG�WUDQVIRUPDWLRQV��7KH�K\SRWKHVLV RI�WKH�UHVHDUFK�
WKH�UHODWLRQ�³RI�WKH�DXWRQRPRXV�ILJXUHV�RI�GUHDPV´�WR�³(JR´�HTXDOV RQH�RI�WKH�UHODWLRQV�
LQ SV\FKRWKHUDSHXWLF�SUDFWLFHV��)RU�GHVFULELQJ�WKH�FRQWUDGLFWLRQ�:LWWJHQVWHLQ�VXJJHVWV�D�
SHFXOLDU�³VKLPPHULQJ�FRQFHSW´�DQG�IXQFWLRQ�RI�V\PPHWULFDO�VWUXFWXUH��)�)���ZKHUH�)�ȟ��
 �± ȟ�ȟ���7KLV�UHSRUW�DWWHPSWV�WR�DSSO\�:LWWJHQVWHLQ
V�PHWD�IXQFWLRQ�)�)��WR�WKH�DQDO\VLV�
RI�FRPPXQLFDWLRQ�RI�DXWRQRPRXV�GUHDP�ILJXUHV��

7KH� VWXG\� DSSOLHV� WKH� PHWKRG� RI� JHRPHWUL]DWLRQ� �LPDJH�� IRU ORJLFDO� VWUXFWXUHV� DQG�
IXQFWLRQDO�W\SRORJLFDO� DQG� ORJLFDO� DQDO\VLV� WR� WKH� FODULILFDWLRQ� RI� WKH� FOLQLFDO� FDVH� RI�
³9LVLRQV´�E\�&�-XQJ��

7KH� UHVXOWV� DUH� WKH� GHYHORSPHQW� RI� PHWKRGV� IRU� WKH� SKLORVRSKLFDO� DQDO\VLV� WR� WKH�
SUDFWLFHV�RI�SV\FKRWKHUDS\�

.H\ZRUGV� FRPPXQLFDWLRQ��GUHDP��VWUXFWXUH��WUDQVIRUPDWLRQ�

,1752'8&7,21

:LWWJHQVWHLQ� ZURWH� LQ� ³7UDFWDWXV� /RJLFR�SKLORVRSKLFXV´�LQ� *HUPDQ ������ LQ� (QJOLVK�
������ UHYLVHG ������� ³������� $� IXQFWLRQ� FDQQRW� EH� LWV� RZQ� DUJXPHQW�� EHFDXVH� WKH�
IXQFWLRQDO�VLJQ�DOUHDG\�FRQWDLQV�WKH�SURWRW\SH�RI�LWV�RZQ�DUJXPHQW�DQG�LW�FDQQRW�FRQWDLQ�
LWVHOI�� ,I�� IRU� H[DPSOH� ZH� VXSSRVH� WKDW� WKH� IXQFWLRQ�)�I[�� FRXOG�EH� LWV� RZQ�DUJXPHQW��
WKHQ�WKHUH�ZRXOG�EH�D�SURSRVLWLRQ�³)�)�I[��´��DQG�LQ�WKLV�WKH�RXWHU�IXQFWLRQ�) DQG�WKH�
LQQHU� IXQFWLRQ�) PXVW� KDYH� GLIIHUHQW�PHDQLQJV´� >�@�� ,Q� WUDQVODWLRQ� RI� ����� �UHYLVHG
�������³�������7KH�UHDVRQ�ZK\�D�IXQFWLRQ�FDQQRW�EH�LWV�RZQ�DUJXPHQW�LV� WKDW� WKH�VLJQ�
IRU�D�IXQFWLRQ�DOUHDG\�FRQWDLQV�WKH�SURWRW\SH�RI�LWV�DUJXPHQW��DQG�LW�FDQQRW�FRQWDLQ�LWVHOI��
)RU�OHW�XV�VXSSRVH�WKDW�WKH�IXQFWLRQ�)�I[��FRXOG�EH�LWV�RZQ�DUJXPHQW��LQ�WKDW�FDVH�WKHUH�
ZRXOG�EH�D�SURSRVLWLRQ�³)�)�I[��´��LQ�ZKLFK�WKH�RXWHU�IXQFWLRQ�) DQG�WKH�LQQHU�IXQFWLRQ�
) PXVW�KDYH�GLIIHUHQW�PHDQLQJV´�>�@��7KLV�WKHVLV�ZDV�GLVFXVVHG�LQ�GHWDLO�E\�+��0RXQFH�
DQG�9��5XGQHY��0RXQFH�EHOLHYHV�WKDW�WKH�IXQFWLRQ�DQG�DUJXPHQW�DUH�GLIIHUHQW�V\PEROV��
7KH�RQO\�VLJQ� LQ� WKH�H[SUHVVLRQ� I�I�� LV�RQO\� WKH� VLJQ� �I�� >�@��5XGQHY�EHOLHYHV WKDW� WKH�
DUJXPHQW�FRQWDLQV�D�FRQVWDQW�DV�D�SURWRW\SH��%\�FUHDWLQJ�DQ�DUJXPHQW�IURP�WKH�IXQFWLRQ��
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�WK ,QWHUQDWLRQDO�0XOWLGLVFLSOLQDU\�6FLHQWLILF�&RQIHUHQFH�RQ�6RFLDO�6FLHQFHV�	�$UWV�6*(0�����

ZH JHW�WKH�H[SUHVVLRQ���SLJ�RI�SLJ�>�@��$FFHQWXDWLRQ�RI�WKH�³UHDVRQ´�LQ�WKH�WUDQVODWLRQ�RI�
WKH�WKHVLV�VKRZV�WKDW�ZH�DUH�WDONLQJ�DERXW�UHDOLW\��$QG�WKLV�UHDOLW\�LV�D�FRQVWDQW���

',6&866,21 $1'�5(68/76

,��7KH�ILUVW�LGHD�± 6W�$XJXVWLQH�����±������³&RQIHVVLRQ´

7KH�ILUVW�LGHD�RI�UHSRUW�LV�WR�VKRZ�WKH�GLVLQWHJUDWLRQ�RI��D SHUVRQDOLW\�DQG�DSSHDUDQFH�RI�
³WKH� FROOHFWLYH� XQFRQVFLRXV´� E\� DQDO\]LQJ� WKLV� IUDJPHQW� RI� ³&RQIHVVLRQ´� E\� 6W�
$XJXVWLQH�� ,W�DOORZV�XV�WR�FRPH�IURP�WKH�SKHQRPHQRORJLFDO�GHVFULSWLRQ�RI�SHUVRQDOLW\�
WUDQVIRUPDWLRQ�SURFHVV�WR�PHDQV�RI�SV\FKRORJLFDO�GHIHQVH��%\ VROYLQJ�WKH�TXHVWLRQV�RI��
ORYH 6W� $XJXVWLQH� XVHV� KLGGHQ� UKHWRULFDO� FRQVWUXFWLRQV�� ZKLFK� UHIOHFW� KLV� HPRWLRQDO�
SURFHVVHV�LQ�WKH�PRVW�DGHTXDWH�ZD\��7KH\�VKRXOG�EH�DQDO\]HG�DQG�FODULILHG�
7KH�SV\FKRORJLFDO�DVSHFW�RI�WKLV� WUDQVIRUPDWLRQ�FDQ�EH�UHFRQVWUXFWHG�IURP�WKDW�SDUW�RI�
³&RQIHVVLRQ´� ZKHUH� $XJXVWLQH� GHVFULEHV� KLV� &DUWKDJH� LPSUHVVLRQV�� +H� VXIIHUV�
SV\FKRORJLFDO� FKDRV�� KH� ³UDQ� LQWR� ORYH´�� ³ORYLQJ� ORYH´��$XJXVWLQH� ILQDOO\� VXPPDUL]HV�
WKHVH LPSUHVVLRQV� E\� VD\LQJ� ³,� ORYHG� QRW� \HW�� \HW� ,� ORYHG� WR� ORYH´� >�@�
6R�� ³,� ORYH� \RX´� LV� QRUPDO� H[SUHVVLRQ�� %XW� LW� LV� VLPSOH�� WULYLDO� DQG� SULPLWLYH�� %\
VWUHQJWKHQLQJ� WKH� SUHGLFDWH ZH� FRPH� WR� IRUPXOD� ³,� ORYH� ORYH� \RX´�� %XW� WKHVH WZR�
SKUDVHV�DUH�WRWDOO\�GLIIHUHQW��EHFDXVH�WKH�KLGGHQ�PHDQLQJ�RI�WKH�VHFRQG�RQH�LV�GHQ\LQJ�
WKH�ILUVW�RQH��,I�ZH�FRQWLQXH�WR�VWUHQJWKHQ�LW�ZH�FRPH�WR�IRUPXOD�³,�ORYH��ORYH��ORYH«´�
DQG� LW� LV�ZKDW�$XJXVWLQH�PHDQW�E\�VD\LQJ�³,� ORYHG� WR� ORYH´�� WKHVLV�EHFRPHV�DQWLWKHVLV�

DQG�WKDW�LV�WKH�FLUFOH��)LJ������

)LJ����6W�$XJXVWLQH��$W�WLPH�³�´��WKH�ORVV�RI�WKH�REMHFW�RFFXUV��DW�WKH�WLPH�³�´��WKH�ORVV�
RI�UHDOLW\��DW�WKH�PRPHQW�³�´�WKH�DSSHDUDQFH RI�D�QHZ�REMHFW�DQG�D�QHZ�UHDOLW\���

6W� $XJXVWLQ� ZULWHV� DERXW� ³KHOO� EUHDWK� RI� ZDQWLQJ´�� FRQVLGHULQJ� LW� WR� EH� WKH� ZLOO¶V�
PXWDWLRQ��GHPRQL]DWLRQ�DQG�GHVWUXFWLRQ��,W�LV�QHFHVVDU\�WR�GLYLGH�WKH�VXEMHFW�WR�FRPH�WR�
QH[W�VWDJH��6R��ZH�FRPH�WR�QH[W� IRUPXOD�³,� ORYH�� ORYH�\RX´ ´,���� ORYH�\RX�� ,���� ORYH�
\RX´�ZKHUH�³,���´�LV�GLIIHUHQW�WR�³,���´��7KH�QH[W�VWDJH�FRPHV�IURP�GLYLGLQJ�WKH�LQLWLDO�
LQWHJULW\��7KH�GLYLVLRQ�VWD\V�KLGGHQ��EXW�6W�$XJXVWLQ�LQVLVWV� WKDW� LW� LV�GUDPDWLF�EHFDXVH�
WKH�FROOHFWLYH�SHUVRQDOLW\� LV�FUHDWHG� IRU� WKH�FRVW�RI�GLVLQWHJUDWLRQ�RI� LQLWLDO�SHUVRQDOLW\��
6R��SDUDGR[�DQG�DQWLQRP\�DUH�SDUWV�RI�ZLOO��

7KH� NH\� PRPHQW� LI� VRXO� GLYLVLRQ�� ZKHQ� LW¶V� UHDVRQDEOH� SDUW� LV� FRQVLGHUHG� WR� EH� WKH�
LQWHJULW\�RI�KXPDQ�DELOLWLHV��PDLQ�RI�WKHP�DUH�ZLOO��PHPRU\��UHDVRQ��HPRWLRQV��PLQG����
7KH�GLYLVLRQ�RI�WKH�VRXO�LV�WKH�GLYLVLRQ�RI�LQWHJULW\��7KH�GLVLQWHJUDWLRQ�LV�FRPSOHWH�ZKHQ�
WKH�VRXO�VWLOO�SRVVHVVHV�DOO�WKHVH�DELOLWLHV�EXW�FDQQRW�XQLWH�WKHQ�
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6HFWLRQ�3KLORVRSK\�

7KH� IXQFWLRQDO� GHVFULSWLRQ� RI� WKHVH� H[SHULHQFHV� LQFOXGHV� WKH� IXQFWLRQ� ZKLFK� LV� WKH�
SURSHU�DUJXPHQW�RI��)�I�[����ZKLFK�OHDGV�WR�I�[� ĺ�)��I[��ĺ�)�)�I[���ĺ�«�,W�FRQWLQXHV��
³,�GLVOLNH��EXW�ORYHG�WR�ORYH´��7KH�IXQFWLRQDO�GHVFULSWLRQ��)�)�� �± I�[��

,,��6HFRQG�LGHD�± /��:LWWJHQVWHLQ�

,Q�³5HPDUNV�RQ�WKH�)RXQGDWLRQV�RI�0DWKHPDWLFV´������� :LWWJHQVWHLQ�DJDLQ�UHWXUQV�WR�
WKLV� WRSLF�� )RU� WKH� GHVFULSWLRQ� RI� WKLV� FRQWUDGLFWLRQ� :LWWJHQVWHLQ� SURSRVHV� D� NLQG� RI�
IXQFWLRQ� ´)�)���ZKHUH�)�ȟ�� �± ȟ�ȟ�´�>�@��,W�LV�³D�VKLPPHULQJ�FRQFHSW´��

([DPSOH�

ȟ  ��� )�ȟ�� �± ȟ�ȟ�� �� �� )�)�� ���

)�ȟ�� ��� )�ȟ�� �± ȟ�ȟ�  ��� ȟ  ����

ȟ  �����)�ȟ�� �± ȟ�ȟ�� ��� )�)�� ����

)�)�� �)�ȟ�� ���� )�ȟ�� �± ȟ�ȟ�� ���� ȟ  ���

)XQFWLRQ�³)´�LV�WUDQVIHUUHG�LQWR�WKH�EUDFNHWV�DQG�EDFN�LQ�D�FLUFOH�ZD\��)LJ�����

)LJ�����/�:LWWJHQVWHLQ��2Q�WKH�OHIW�LV�D�JHRPHWULF�UHSUHVHQWDWLRQ�RI�FRQJUXHQW�ILJXUHV�LQ�
WKH�³7UDFWDWXV´�������>�@��2Q�WKH�ULJKW�LV�WKH�JHRPHWUL]DWLRQ�RI�WKH�FRQVLGHUDWLRQ�RI�WKH�
FRQWUDGLFWLRQ�LQ�WKH�³5HPDUNV´��������

&RQWUDGLFWLRQ� LV�SDUW�RI� ORJLFDO� V\PEROLVP��DQG�DFFRUGLQJ� WR�:LWWJHQVWHLQ� WKH� ORJLF LV�
WUDQVFHQGHQWDO��7KH�IXQFWLRQ�)�I��FDQ�EH�FDOOHG�D��WUDQVFHQGHQWDO�IXQFWLRQ��

,,,���7KLUG�LGHD�� &� -XQJ¶V�³9,6,216´�������± �����

$W�WKH�EHJLQQLQJ�RI�WKH�VHPLQDU -XQJ�QRWLFHV��³,�PXVW�H[SODLQ�WR�\RX�WKDW�WKH�OHFWXUHV�DUH�
DERXW�WKH�GHYHORSPHQW��RQH�PLJKW�VD\��RI�WKH�WUDQVFHQGHQW�IXQFWLRQ�RXW�RI�GUHDPV�DQG�
YLVLRQV�� DQG� WKH� DFWXDO� UHSUHVHQWDWLRQV� RI� WKRVH� LPDJHV� ZKLFK� XOWLPDWHO\� VHUYH� LQ� WKH�
V\QWKHVLV� RI� WKH� LQGLYLGXDO�� WKH� UHFRQFLOLDWLRQ� RI� WKH SDLUV� RI� RSSRVLWHV� DQG� WKH�ZKROH�
SURFHVV�RI�V\PERO�IRUPDWLRQ´�>�@�

-XQJ�DQDO\]HV�GUHDPV�DQG�YLVLRQV�RI�D��ZRPDQ�ZKR�IHOO�LQ�KRSHOHVV�ORYH�³2XU�SDWLHQW�LV�
D�ZRPDQ�RI�DERXW�WKLUW\�\HDUV�RI�DJH��6KH�LV�KLJKO\�HGXFDWHG��YHU\�LQWHOOLJHQW��D�W\SLFDO�
LQWHOOHFWXDO��ZLWK�DQ�DOPRVW�PDWKHPDWLFDO�PLQG��6KH�LV�D�QDWXUDO�VFLHQWLVW�E\�HGXFDWLRQ�
DQG� H[FHHGLQJO\� UDWLRQDO�� 6KH� KDV� D� JUHDW� GHDO� RI� LQWXLWLRQ�� ZKLFK� UHDOO\� RXJKW� WR�
IXQFWLRQ�EXW�LV�UHSUHVVHG�EHFDXVH�LW�\LHOGV�LUUDWLRQDO�UHVXOWV��DQG�WKDW�LV�YHU\�GLVDJUHHDEOH�
WR WKH�UDWLRQDO�PLQG��6XFK�D�FDVH��D�PHQWDO�DWWLWXGH�RI�VXFK�D�FKDUDFWHU��LV�OLNHO\�WR�FRPH�
XS� DJDLQVW� D� VLWXDWLRQ� HDUO\� LQ� OLIH� ZKHUH� WKDW� DWWLWXGH� EHFRPHV� XVHOHVV�� ,I� IDWH� LV�
EHQHYROHQW��RQH�VRRQ�JHWV�LQWR�D�WLJKW�KROH��,I�IDWH�LV�QRW�EHQHYROHQW��LW�DOORZV RQH�WR�OLYH�
D� ORQJ� WLPH�ZLWK� VXFK�DQ�DWWLWXGH��DQG�VR�RQH� ORVHV�D� ORW�RI�RSSRUWXQLWLHV� LQ� OLIH��7KLV�
ZRPDQ� JRW� LQWR� D� KROH� DW� DERXW� WKLUW\�� 7KDW� LV� SUHWW\� GHFHQW�� REYLRXVO\� KHU� IDWH� LV�
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�WK ,QWHUQDWLRQDO�0XOWLGLVFLSOLQDU\�6FLHQWLILF�&RQIHUHQFH�RQ�6RFLDO�6FLHQFHV�	�$UWV�6*(0�����

EHQHYROHQW�� LW�KDV�JLYHQ�KHU�D�FKDQFH�DW� WKLUW\���«!�7KLV�ZRPDQ�LV� UDWLRQDO��PDUULHG��
SURSDJDWLQJ� WKH� VSHFLHV�� HYHU\WKLQJ� LV� TXLWH� DOO� ULJKW�� \HW� VKH� LV� FRPSOHWHO\� LVRODWHG��
�«!�6R�LW�LV�TXLWH�LQHYLWDEOH��ZKHQ�QRW�OLYLQJ�LQ�UHODWHGQHVV��WKDW�IHHOLQJ�VLPSO\�FDQQRW�
FOLPE� WR� WKH� KHLJKWV� RI� WKH� KHDG�� LW� LV� RYHUZKHOPHG� E\� WKH� LQWHOOHFW� DSSDUHQWO\� DQG�
GLVDSSHDUV��EXW�UHDSSHDUV�SURMHFWHG�XSRQ�D�PDQ�ZKR��RI�FRXUVH��LV�QRW�WKH�KXVEDQG��7KDW�
LV�D�ZRPDQ¶V�FDVH��DQG�WKHUH�DUH�VLPLODU�FDVHV�ZLWK�PHQ��7KH�ODFN�RI�UHODWHGQHVV�LV�WKHQ�
FRPSHQVDWHG� E\� D� VXGGHQ�PDJLF� UHODWLRQVKLS�� D� IDVFLQDWLRQ�� D� SDUWLFLSDWLRQ�P\VWLTXH��
7KHUHIRUH� LW� LV� XVXDOO\� ORYH� DW� ILUVW� VLJKW� DQG� WKH�PRVW� FRPSXOVRU\� IRUP�RI� ORYH�� ,W� LV�
QDWXUDO�WKDW�RXU�SDWLHQW�VXIIHUHG�IURP�VXFK�D�SUREOHP��ZKLFK�PHDQV�WKH�XOWLPDWH�FRQIOLFW�
EHWZHHQ� KHU� UDWLRQDO� WKLQNLQJ� DQG� SULPLWLYH� QDWXUH´ >�@�� 7KH� SV\FKRORJLFDO� W\SH� RI� D�
SDWLHQW� LQ� ORYH� �)LJ�� ���� ³7K� ± )´� �7K� ± 7KLQNLQJ�� )� ± )HHOLQJ�� 6� ± 6HQVDWLRQ�� ,� ±
,QWXLWLRQ��

)LJ�����7KH�SV\FKRORJLFDO�W\SH�RI�WKH�SDWLHQW�

7KH�ILUVW�GUHDP��³,�ZDV�WU\LQJ�WR�SOD\�VRPH�PXVLF�DQG�DOO�WKH�GLIIHUHQW�PHPEHUV�RI�P\�
IDPLO\�ZHUH�LQWHUIHULQJ��,�ZDV�RQ�D�WHUUDFH�ORRNLQJ�RXW�RYHU�WKH�VHD��ZKHQ�D�ULFK�-HZ�DW�
WKH� QH[W� WDEOH� EHJDQ� WR� SOD\� DOVR�� 7KH� PXVLF� WKDW� KH� SOD\HG� ZDV� VR� EHDXWLIXO� WKDW ,�
VWRSSHG�SOD\LQJ�IRU�D�PLQXWH�P\VHOI�WR�OLVWHQ�WR�KLP´�>��@��,Q�WKH ILUVW�GUHDP�D�PXVLFLDQ�
DSSHDUV VKRZLQJ� WKDW� WKH� SDWLHQW� ³ORYHV� ORYH� LWVHOI´� ± ³WKH�PXVLF� RI� HPRWLRQV´�� -XQJ�
HVWDEOLVKHV�WKH�IXQFWLRQDO�PRGHO�RI�WKH�SV\FKRORJLFDO�W\SH�RI�D�SDWLHQW�LQ�ORYH��³7K�± )´�
�7K� ± 7KLQNLQJ�� )� ± )HHOLQJ��� EXW� KH� GRHV� QRW� DSSO\� D� IXQFWLRQDO� DQDO\VLV� WR� WKH�
DXWRQRPRXV�ILJXUHV�RI�GUHDPV��7KH�IXQFWLRQDO�VWUXFWXUH�RI�WKH�ILJXUH�LV ³)67K,´��)LJ����

)LJ����7KH�SV\FKRORJLFDO�W\SH�RI�WKH�SDWLHQW�DQG�D�IXQFWLRQDO�DQDO\VLV�WR�WKH�DXWRQRPRXV�
ILJXUHV�RI�GUHDPV��7K�± 7KLQNLQJ��)�± )HHOLQJ��6�± 6HQVDWLRQ��,�± ,QWXLWLRQ�
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6HFWLRQ�3KLORVRSK\�

,Q�D�VHULHV�RI�YLVLRQV��,�± ;���WKH�ILJXUH�RI�WKH�XQFRQVFLRXV�DSSHDUV�DV�DQ�,QGLDQ�ZLWK�WKH�
IXQFWLRQDO W\SH� RI� D� KXQWHU� ³67K,)´� �)LJ����� ZKLFK� WKHQ� WUDQVIRUPV� VWUXFWXUDOO\��
DVVXPLQJ�WKH�IRUP�³)67K,´��)LJ�����

)LJ����7\SH�RI�D�KXQWHU��)LJXUHV�RI�GUHDPV�� D�KXQWHU��,QGLDQ��

)LJ����7UDQVIRUPDWLRQ��7K�± 7KLQNLQJ��)�± )HHOLQJ��6�± 6HQVDWLRQ��,�± ,QWXLWLRQ

7UDQVIRUPDWLRQ����

(SLVRGH�,��6KH�VHHV�KHU�DWWDFNLQJ�5RFN\�0RXQWDLQ�VKHHS��,QGLDQ�NLOOV�E\�VSHDU��(SLVRGH�
,,��$�EODFN�KRUVH�DSSHDUV��,QGLDQ�MXPSV�RQ�WKH�KRUVH��DQG�WKH�DQLPDO�UXVKHV�WR�D�EODFN�
ODNH� VXUURXQGHG� E\� EODFN�PRXQWDLQV�� WKH� VXQ� VHWV� EHKLQG� WKHP�� 7ZLOLJKW� FRPHV�� 7KH�
KRUVH�OLHV�RQ�WKH�VKRUH�RI�WKH�ODNH�DQG�GLHV��

(SLVRGH�,,,�± 9,,��,QGLDQ�GURSV�LQ�EODFN�ODNH��

(SLVRGH�9,,,��7KH�,QGLDQ�DSSHDUV�DIWHU�D�ORQJ�WLPH�RQ�WKH�RWKHU�VLGH�RI�WKH�ODNH�QH[W�WR�
WKH�FUDQH��%ODFN�ZDWHU�IORZV�IURP�LW��+H�KROGV�KLV�KHDG�LQ�KLV�KDQGV��&UDQH�DSSHDOV�WR�
KLP�ZLWK�WKH�ZRUGV���:LSH�\RXU�WHDUV���-XQJ�VWRSV�EHIRUH�WKLV�SUREOHP��+H�VD\V��:KR�
VDLG�WKDW�WKH�,QGLDQ�ZDV�FU\LQJ"�$Q�,QGLDQ�LV�D�KXQWHU�DQG�D�ZDUULRU��+H�VKRXOG�QRW�FU\��

(SLVRGH�;��,QGLDQ�VWRSSHG�WR�GULQN�ZDWHU�IURP�EURRN��,QGLDQ�OLIWHG�EHGVSUHDG�IURP�P\�
SHUVRQ��DQG�ZH�VDZ�IULHQG�RQ�IULHQG��,W�JDYH�WR�PH�WR�GULQN�IURP�VRXUFH�>��@�
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7K)
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-XQJ�GHQLHV� WKH� WUDQVIRUPDWLRQ�RI� WKH�FKDUDFWHU��7KH�NH\�TXHVWLRQ��:KDW� LV� WKH��EODFN�
ODNH�"� �%ODFN�ZDWHU� IORZV� IURP� LW��� 7KLV� LV� EODFN� ODNH
V� ZDWHU�ĺ7KHVH DUH� WKH� WHDUV��
ĺ%ODFN� /DNH� LV� D� ODNH� RI� WHDUV� 7KLV� LV� D�P\WKRORJLFDO� LPDJH� WKDW� RFFXUV� LQ�+RPHU��
3ODWR�� 'DQWH��0LOWRQ�� $FFRUGLQJ� WR� WKH� OLWHUDU\� WUDGLWLRQ WKLV� ODNH� LV� IRUPHG� E\� WKUHH�
ULYHUV� RI� KHOO�� 6W\[�� 3KOHJHWKRQ��$FKHURQ�� 7KLV� ODNH� LV� WKH�&RF\WXV� ± D� ODNH� RI� WHDUV��
(YHQ� VWRULHV� DERXW� KLP� FDQ� DZDNHQ� WKH�ZDUULRUV� RI� VHQVLWLYLW\� FRQVLGHUHG� 3ODWR�� 7KH�
IXQFWLRQDO�W\SH�RI�D�KXQWHU�³67+,)´�FKDQJHV�DQG�EHFRPHV�³)67K,´��)LJ�����

)LJ�����6\PPHWU\��0LUURU���

,Q� DQDO\]LQJ� SV\FKRDQDO\WLF� SUDFWLFH WKLV� IXQFWLRQ )�)� GHHSHQV� LQWR� WKH� UHDOLW\� RI�
³GUHDPV´� RU� ³YLVLRQV´�� LW�PRYHV� LQWR� WKH� SDVW�� LQWR� GHHSHU� OD\HUV� RI� GUHDPV��$QG� WKLV�
PRYHPHQW�LQ�WKH�GUHDP�LV�PDUNHG�E\�WKH�DSSHDUDQFH��GLVDSSHDUDQFH�DQG�WUDQVIRUPDWLRQ�
RI� WKH� FKDUDFWHUV�� -XQJ�DQDO\]HV�GUHDPV�DQG�YLVLRQV�RI� D�ZRPDQ ZKR�IHOO� LQ�KRSHOHVV�
ORYH���,Q�WKH�ILUVW�GUHDP�D�PXVLFLDQ�DSSHDUV��VKRZLQJ�WKDW�WKH�SDWLHQW�³ORYHV�ORYH�LWVHOI´�
± ³WKH�PXVLF�RI�HPRWLRQV´��-XQJ�HVWDEOLVKHV�WKH�IXQFWLRQDO�PRGHO�RI�WKH�SV\FKRORJLFDO�
W\SH�RI�D�SDWLHQW�LQ�ORYH��³7K�± )´� ��EXW�KH�GRHV�QRW�DSSO\�D�IXQFWLRQDO�DQDO\VLV�WR�WKH�
DXWRQRPRXV� ILJXUHV�RI�GUHDPV��7KH� IXQFWLRQDO� VWUXFWXUH RI� WKH� ILJXUH� LV ³)67K,´��7KH�
IRUP�PLUURUV�LV�WKH�VWUXFWXUH�RI�WKH�DQDO\VDQG¶V�SV\FKH��³)�± 7K´_�³7K�± )´��DQG�PDNHV�
WKH�³FRQWDFW´�SRVVLEOH��7KLV�PRPHQW�LV WKH�DSSHDUDQFH�RI�IXQFWLRQ�)�)���)LJ����

)��)�

6\PPHWU\��0LUURU�

,QGLDQ 3DWLHQW

&��-XQJ

/��:LWWJHQVWHLQ

�)�ȟ�)�ȟ�
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6HFWLRQ�3KLORVRSK\�

&21&/86,21

7KH�DSSOLFDWLRQ�RI�IXQFWLRQDO�W\SRORJ\�WR�GUHDP�LPDJHV�DOORZV�XV�WR�IROORZ�WKH�ORJLF�RI�
HYHQW�OLQHV��WKH�WUDQVIRUPDWLRQ�RI�WKH�IXQFWLRQDO�VWUXFWXUH�RI�WKH�LPDJHV��WR�GHWHUPLQH�WKH�
FRQGLWLRQV� RI� ³FRQWDFW´� EHWZHHQ� WKH� DQDO\VDQG� DQG� DXWRQRPRXV� ILJXUHV�� ZKLFK� LV� WKH�
VWDUWLQJ�PRPHQW�LQ�WKH�LQWHJUDWLRQ�RI�WKH�XQFRQVFLRXV�FRQWHQW�

7KH�QH[W�JHQHUDWLRQ�RI�-XQJLDQ� UHVHDUFKHUV�FRQVLGHUHG� WKH�TXHVWLRQ�RI� WKH�PHDQLQJ�RI�
V\PPHWULFDO� SV\FKRORJLFDO VWUXFWXUHV� FOLQLFDOO\� >��@� DQG� H[SHULPHQWDOO\� >��@�� 7KH�
TXHVWLRQ�RI�WKH�ZRUN�RI�WKH��WUDQVFHQGHQWDO�IXQFWLRQ��RI�-XQJ�ZDV�FRQVLGHUHG�VHSDUDWHO\�
>��@��:LWWJHQVWHLQ
V� UHVHDUFK�PDNHV� LW� SRVVLEOH� WR� SXW� WKH� TXHVWLRQ� WKHRUHWLFDOO\��ZKDW
DOORZV�SV\FKRORJ\�WR�VWUHQJWKHQ�LWV�VFLHQWLILF�EDVLV�

5()(5(1&(6

>�@�:LWWJHQVWHLQ�� /�� ������� 7UDFWDWXV� ORJLFR�SKLORVRSKLFXV� WUDQFODWHG� E\�&�.��2JGHQ
ZLWK�LQWURGXFWLRQ�%HUWUDQ�5DVVHO��1�<���'RYHU�SXEOLFDWLRQ��S�����

>�@�:LWWJHQVWHLQ��/��������� 7UDFWDWXV�ORJLFR�SKLORVRSKLFXV��/RQGRQ��5RXWOHGJH��S����

>�@�0RXQFH��+��������� :LWWJHQVWHLQ
V�7UDFWDWXV��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��
SS�����± ����

>�@�:LWWJHQVWHLQ�/��7UDFWDWXV� ORJLFR�SKLORVRSKLFXV�V�SDUDOOHO
Q\PL�NRPPHQWDUL\DPL�9��
5XGQHYD� �7UDFWDWXV� ORJLFR�SKLORVRSKLFXV ZLWK� SDUDOOHO� FRPPHQWV� E\� 9�� 5XGQHY�
������� ,Q� 9LWJHQVKWHMQ� /�� ,]EUDQQ\H� UDERW\� �:LWWJHQVWHLQ� /�� 6HOHFWHG� ZRUNV�� 0���
7HUULWRUL\D�EXGXVKFKHJR��S����

>�@�$XJXVWLQH��������� 7KH�FRQIHVVLRQV�RI�6W��$XJXVWLQH� 1HZ�<RUN��3�)��&ROOLHU�	�6RQ��
S�����

>�@�:LWWJHQVWHLQ��/���$QVFRPEH��*���5KHHV��5���	�:ULJKW��*��������� %HPHUNXQJHQ��EHU�
GLH�*UXQGODJHQ�GHU�0DWKHPDWLN��)UDQNIXUW�DP�0DLQ��6XKUNDPS��S�����

>�@�:LWWJHQVWHLQ�� /�� ������� 7UDFWDWXV� ORJLFR�SKLORVRSKLFXV� WUDQFODWHG� E\�&�.��2JGHQ
ZLWK�LQWURGXFWLRQ�%HUWUDQ�5DVVHO��1�<���'RYHU�SXEOLFDWLRQ��S������

>�@�-XQJ��&��������� 9LVLRQV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLY��3UHVV��S����

>�@�-XQJ��&��������� 9LVLRQV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLY��3UHVV��SS����± ��

>��@ -XQJ��&��������� 9LVLRQV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLY��3UHVV� S����

>��@�-XQJ��&��������� 9LVLRQV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLY��3UHVV� SS�����± ���

>��@� 'LHFNPDQQ�� +�� ������� 0HWKRGV� LQ� $QDO\WLFDO� 3V\FKRORJ\�� $Q� ,QWURGXFWLRQ�
$VKHYLOOH��&KLURQ�3XEOLFDWLRQV�

>��@�&RQIRUWL��0��������� 7KUHVKROG�H[SHULHQFHV��%UDWWOHERUR��97��$VVLVL�,QVWLWXWH�3UHVV�

>��@�)UDQ]��0���	�+LOOPDQ��-��������� /HFWXUHV�RQ�-XQJ
V�W\SRORJ\��:RRGVWRFN��&RQQ���
6SULQJ�3XEOLFDWLRQV�
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