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7KH�TXHVWLRQ� RI� SURIHVVLRQDO� H[KDXVWLRQ�

NQRZQ� XQGHU� WKH� QDPH� RI� �EXUQRXW��� LV
UHODWLYHO\�UHFHQW��,W�ZDV�LQWURGXFHG�IRU�WKH
ILUVW� WLPH�E\�)UHXGHQEHUJHU� ��������7KHUH
DUH� PDQ\� GLIIHUHQW� GHILQLWLRQV� RI� ZKDW
EXUQRXW� LV� �6FKDXIHOL�� (Q]PDQQ�� ������
$FFRUGLQJ� WR� 0DVODFK� �������� LW� DSSHDUV
WKDW� EXUQRXW� ILQGV� LWV� HWLRORJ\� LQ� WKH� IDFW
WKDW� DQ� LQGLYLGXDO� GRHV� QRW� DGMXVW� WR� WKH
FKURQLF� HPRWLRQDO� VWUHVV� IURP� ZRUN�� 7R
WKLV� GD\�� WKH�PRVW� FRPPRQO\� XVHG� GHILQL�
WLRQ�VHHPV�WR�EH�WKDW�EXUQRXW�LV��D�VWDWH�RI
WLUHGQHVV� RU� IUXVWUDWLRQ� OLQNHG� WR� LQYROYH�
PHQW�IRU�D�FDXVH��OLIHVW\OH�RU�D�UHODWLRQVKLS
WKDW� KDVQ
W� EURXJKW� DERXW� WKH� H[SHFWHG

JUDWLILFDWLRQ�� �)UHXGHQEHUJHU�� ������� ,W� LV
WKH� VDPH� WKLQJ� IRU� 3LQHV� DQG� $URQVRQ
�������ZKHUH�EXUQRXW� LV��D�VWDWH�RI�SK\VL�
FDO�� PHQWDO� DQG� HPRWLRQDO� H[KDXVWLRQ
FDXVHG�E\�D�ORQJ�LQYROYHPHQW�LQ�HPRWLRQ�
DOO\� GHPDQGLQJ� VLWXDWLRQV��� 7KLV� LV� ZKDW
WKH�VFDOH�WKH��%XUQRXW�0HDVXUH���%0���RS�
FLW���������LV�EDVHG�RQ�
,Q� LWV�RULJLQDO�YHUVLRQ�� WKLV� VFDOH� LV�FRP�

SRVHG� RI� ��� LWHPV� DQG� D� VFDOH� RI� DQVZHUV
ZLWK� �� SRLQWV� �IURP� ��� �QHYHU�� WR� ��� �DO�
ZD\V����6FKDXIHOL�HW�DO���������VKRZHG�WKH
SV\FKRPHWULF� TXDOLWLHV� RI� WKH� VFDOH� ZHUH
VDWLVIDFWRU\� �&URQEDFK
V� DOSKD�� ������7HVW�
UHWHVW� FRHIILFLHQWV�JR� IURP� ���� WR� ���� LQ��
WR� �� PRQWKV� WLPH� ODSVH� �3LQHV�� $URQVRQ�
������S��������7KLV�VFDOH�LV�VWDEOH�WKURXJK
WLPH�� 7KHUH� DOVR� H[LVWV� D� VKRUW� YHUVLRQ� RI
%0�LQ�(QJOLVK��,W�LV�WKH��%XUQRXW�0HDVXUH
6KRUW� YHUVLRQ�� �%06�� LQ� ��� LWHPV� ZKLFK
KDV� EHHQ� YDOLGDWHG� E\� 0DODFK�3LQHV
�������� 6WXGLHV� KDYH� UHYHDOHG� YHU\� VDWLV�
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�:H�ZLVK� WR� WKDQN�$\DOD�0DODFK�3LQHV� �'HSDUW�
PHQW� RI� %XVLQHVV� $GPLQLVWUDWLRQ�� 6FKRRO� RI� 0DQ�
DJHPHQW�� %HQ�*XULRQ� 8QLYHUVLW\�� ,VUDHO�� IRU� DXWKR�
UL]DWLRQ�DQG�IRU�FRXQFLOV�DERXW�WKLV�VWXG\�
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0DUFHO�/285(/���1LFRODV�*8(*8(1���)DULGD�028'$�

��/DERUDWRU\�35,6��8QLYHUVLWÊ�RI�5RXHQ
5XH�/DYRLVLHU��)���������0RQW�VDLQW�$LJQDQ��)UDQFH

(�PDLO��PDUFHO�ORXUHO#XQLY�URXHQ�IU
��/DERUDWRU\�*(67,&��8QLYHUVLWÊ�RI�%UHWDJQH�6XG��8)5�/6+6

���UXH�0RQWDLJQH��)���������9DQQHV��)UDQFH
��0RQLWRU�DQG�VWXGHQW�RI�ZRUN�DQG�RUJDQL]DWLRQ�SV\FKRORJ\��8QLYHUVLW\�RI�5RXHQ

$EVWUDFW�� 7KLV� RULJLQDO� UHVHDUFK� SUHVHQWV� D� )UHQFK� DGDSWDWLRQ� DQG� YDOLGDWLRQ� RI� WKH� �%XUQRXW
0HDVXUH�6KRUW�YHUVLRQ���%06���0DODFK�3LQHV���������7R�GR�WKLV��ZH�DVVHVVHG�WKH�SV\FKRPHWULF
SURSHUWLHV�RI�VFRUHV�REWDLQHG�E\�WKH�)UHQFK�YHUVLRQ��$�FRQILUPDWRU\�IDFWRU�DQDO\VLV�OHG�WR�D�RQH
IDFWRU�VROXWLRQ���WKH�GHJUHH�RI�H[KDXVWLRQ���Q� �������7KLV�IDFWRU�DQDO\VLV�LV�EDVHG�RQ�3LQHV�DQG
$URQVRQ
V� IUDPHZRUN� ��������7KLV�XQLGLPHQVLRQDO� VFDOH�ZDV� �SRVLWLYHO\�� FRUUHODWHG�ZLWK�RWKHU
EXUQRXW�PHDVXUHV��VXEVFDOH��HPRWLRQDO�H[KDXVWLRQ���0%,��DQG�ZLWK�SHUFHLYHG�VWUHVV��7KH�IXWXUH
LPSOLFDWLRQV�DQG�PHWKRGRORJLFDO�OLPLWDWLRQV�ZHUH�GLVFXVVHG�
.H\�ZRUGV��EXUQRXW�DVVHVVPHQW��MRE�EXUQRXW��%XUQRXW�0HDVXUH�6KRUW��)UHQFK�YHUVLRQ��YDOLGLW\



IDFWRU\� SV\FKRPHWULF� SURSHUWLHV� �&URQ�
EDFK
V�DOSKD��������PXOWLPHWKRG�DQG�PXOWL�
WUDLW�DQDO\VLV��
3LQHV� HW� DO�
V� VFDOH� �%0�%06�� JLYHV� D

XQLTXH� FRQVWUXFW� PHDQW� WR� DVVHVV� WKH� GH�
JUHH�RI�H[KDXVWLRQ�
��� 3K\VLFDO�� D� VHW� RI� FRPSODLQWV� H[�

SUHVVHG�E\�WKH�VXEMHFW��OLQNHG�WR�KLV�SK\VL�
FDO� VWDWH� �H�J��� WKH� IHHOLQJ� RI� SK\VLFDO
ZHDNQHVV�� IDWLJXH� RU� VOHHS�UHODWHG� SURE�
OHPV��
���0HQWDO�� D� VHW� RI� FRPSODLQWV� OLQNHG� WR

WKH� IHHOLQJ� RI� SK\VLFDO� ZHDNHQLQJ� DQG
PHQWDO�IDWLJXH�H[SUHVVHG�E\�WKH�LQGLYLGXDO
�H�J��� WKH� IHHOLQJ� RI� GHVSDLU� RU� DEDQGRQ�
PHQW��
���(PRWLRQDO�� LW� FRUUHVSRQGV� WR� WKH� SHU�

VRQ
V� IHHOLQJ�RI�QRW�HIILFLHQWO\� UHVSRQGLQJ
WR� WKH� VRFLDO� HQYLURQPHQW
V� GHPDQGV� DQ\�
PRUH��H�J���WKH�IHHOLQJ�RI��FUDFNLQJ�XS��RU
WHPSRUDU\�GHSUHVVLRQ��
:LWK� 0DVODFK� DQG� -DFNVRQ
V� 0%,

��0DVODFK� %XUQRXW� ,QYHQWRU\��� ������
�������3LQHV
V�%0�%06�VFDOH�LV�RQH�RI�WKH
PRVW� XVHG� WR� HYDOXDWH� DQ� LQGLYLGXDO
V� GH�
JUHH� RI� H[SRVXUH� WR� EXUQRXW� �6FKDXIHOL�
(Q]PDQQ�� ������ S�� ����� 7KH� 0%,� VFDOH
LGHQWLILHV� WKUHH� FRQVWUXFWV� PHDVXULQJ� WKH
IROORZLQJ�GLPHQVLRQV�
���(PRWLRQDO�H[KDXVWLRQ��WKH�LQGLYLGXDO
V

IHHOLQJ�RI�EHLQJ�HPRWLRQDOO\��HPSWLHG��EH�
FDXVH�RI�ZRUN�DQG�RI�EHLQJ�VXEMHFWHG�WR�LW�
���'HSHUVRQDOLVDWLRQ��WKDW�LV�WKH�IDFW�WKDW

D�HPSOR\HH�GLVWDQFHV�KLPVHOI�IURP�EHQHIL�
FLDULHV�SODFHG�XQGHU�KLV�UHVSRQVLELOLW\�
��� 1R� SHUVRQDO� DFKLHYHPHQW�� DQ� HP�

SOR\HH
V�GLVHQJDJHPHQW�IURP�ZRUN�DV�ZHOO
DV�D�ODFN�RI�YRFDWLRQDO�GHYHORSPHQW�
6FKDXIHOL� DQG� 9DQ� 'LHUHQGRQFN� ������

KDYH� VKRZQ� WKDW� WKLV� VFDOH� LV� VLJQLILFDQWO\
FRUUHODWHG�ZLWK�WKH�GLPHQVLRQ�ZKLFK�HYDOX�
DWHV� HPRWLRQDO� H[KDXVWLRQ� XVLQJ� WKH�0%,�
+RZHYHU�� WKH� OLQN� ZLWK� WKH� WZR� RWKHU� GL�
PHQVLRQV�RI�WKH�0%,�VFDOH��GHSHUVRQDOL]D�
WLRQ� DQG� SHUVRQDO� DFKLHYHPHQW�� LV�� LI� QRW

DEVHQW�� OHVV� FOHDU�� $V� 6FKDXIHOL� DQG� (Q]�
PDQQ� �������S������ LQGLFDWH�� WKH�FRQVWUXFW
JLYHQ� E\� 0%,� FDOOHG� �HPRWLRQDO� H[�
KDXVWLRQ�� LV� WKDW� ZKLFK� FRPHV� FORVHVW� WR
WKH� FRQVWUXFW� DVVHVVLQJ� WKH� GHJUHH� RI� H[�
KDXVWLRQ� WKURXJK� WKH� XVH� RI� WKH� VFDOH�%0
RU�%06�
1RZ��ZKDW�DERXW�WKH�IDFWRULDO�VWUXFWXUH�RI

WKH�%0�VFDOH"�)RU�FHUWDLQ�UHVHDUFKHUV�� WKH
%0� VFDOH� JLYHV� �� IDFWRULDO� GLPHQVLRQV
�6FKDXIHOL�� 9DQ� 'LHUHQGRQFN�� ������ (Q]�
PDQQ�� 6FKDXIHOL� HW� DO��� ������� <HW�� UHFHQW
LQYHVWLJDWLRQV� VKRZHG� WKDW� WKH� EHVW� IDFWR�
ULDO�VROXWLRQ�IRU�%0��ORQJ�RU�VKRUW��LV�XQL�
GLPHQVLRQDO� �0DODFK�3LQHV�� ������� $F�
FRUGLQJ� WR� WKH� DXWKRUV� �0DODFK�3LQHV�
������ 6FKDXIHOL�� (Q]PDQQ�� ������ S�� ����
WKH� HWLRORJ\� RI� EXUQRXW�� WKDW� ZKLFK� LV� LWV
FRUH�� LV� LQ� WKH� LQGLYLGXDO
V� H[KDXVWLRQ� DV
VXFK��PRUH�WKDQ�H[KDXVWLRQ�OLQNHG�WR�ZRUN�
6XFK� LV� WKH� FRQVWUXFW� HYDOXDWHG� E\� 3LQHV
DQG�$URQVRQ
V� VFDOH� �������� ,W� VHHPV� WKDW
WKH� GHJUHH� RI� EXUQRXW� PHDVXUHG� ZLWK� WKH
%0�VFDOH�LV�VWURQJO\�FRUUHODWHG�ZLWK�ZRUN
GHPDQGV�� SURIHVVLRQDO� GLVVDWLVIDFWLRQ�� WKH
HPSOR\HH
V� LQWHQWLRQ� WR� TXLW� KLV� MRE� RU
SV\FKRVRPDWLF� FRPSODLQWV� �0DODFK�3LQHV�
.HLQDQ�� ������� 7KLV� JRHV� LQ� 7UXFKRW
V
GLUHFWLRQ���������IRU�ZKRP�WKH�%0�WRRO�LV
�FRUUHODWHG� ZLWK� D� VHW� RI� FRQFHSWV� ZLWK
ZKLFK� LW� LV� WKHRUHWLFDOO\� DVVRFLDWHG�� VDWLV�
IDFWLRQ�DW�ZRUN��SK\VLFDO�V\PSWRPV��KHDG�
DFKHV�� ODFN�RI� DSSHWLWH�� QHUYRXVQHVV��PXV�
FXODU� DQG�ERQH�DFKHV��� VOHHSLQJ�SUREOHPV�
GHVLUH� WR�TXLW� WKH� MRE�� ODFN�RI�SXQFWXDOLW\�
GHVSDLU���RS��FLW���������S�������
3UHVHQWDWLRQ�RI�WKH�%06�6FDOH
7KH� LVVXH� RI� EXUQRXW� LV� D� UHDO� SUREOHP

WKDW�ZHDUV�GRZQ�WKH�LQGLYLGXDO��7KLV�UHFHQW
UHYLHZ� RI� WKH� OLWHUDWXUH� KDV� VKRZQ� WKDW� D
IHZ�EXUQRXW�PHDVXULQJ� WRROV� H[LVW� EXW� WKH
OLQNV�PDGH� EHWZHHQ� XQGHUO\LQJ� FRQVWUXFWV
DUH� QRW� DOZD\V� FOHDU�� 7KLV� LV� WKH� FDVH� IRU

��� 678',$�36<&+2/2*,&$�������������



H[DPSOH� RI� D� PHWD�DQDO\VLV� ZKLFK� GHDOV
ZLWK� 0%,� �/RXUHO�� *XÊJXHQ�� ������� LQ
ZKLFK� D� KHWHURJHQHLW\� LV� IRXQG� LQ� WKH� UH�
VXOWV� REWDLQHG� LQ� VWXGLHV� DERXW� WKH� FRKHU�
HQFH� RI� WKH� �SHUVRQDO� DFKLHYHPHQW�� FRQ�
VWUXFW�FRPSDUHG�ZLWK�WKH�RWKHU���FRQVWUXFWV
RI� WKH� VFDOH� LWVHOI� �GHSHUVRQDOL]DWLRQ� DQG
HPRWLRQDO� H[KDXVWLRQ��� ,W� LV� WKHUHIRUH� LP�
SRUWDQW� DW� WKLV� VWDJH� WR� KDYH� D� UHOLDEOH�
HFRQRPLFDO�DQG�XQLGLPHQVLRQDO�PHDVXUH�RI
H[KDXVWLRQ��ZKLFK�LV�WKH�JRDO�RI�WKLV�VWXG\
LQ� )UHQFK�� 7R� WKLV� GD\�� 0DODFK�3LQHV
V
%06� VFDOH� ������� KDV� QHYHU� EHHQ� YDOL�
GDWHG�LQ�)UHQFK��7KLV�GUDZEDFN�DV�ZHOO�DV
LWV� H[FHOOHQW� SV\FKRPHWULF� TXDOLWLHV� KDYH
OHG�XV�WR�WHVW�WKH�)UHQFK�YHUVLRQ��7KH�VFDOH
FRQVLVWV�RI����LWHPV����SRLQWV�UDQJLQJ�IURP
��� �QHYHU�� WR� ��� �DOZD\V���� )URP� WKH� SV\�
FKRPHWULF� SRLQW� RI� YLHZ�� WKH� FKRLFH� RI
WKHVH����LWHPV�ZDV�PDGH�E\�VHOHFWLQJ�WKRVH
ZKLFK�EHVW�UHIOHFWHG�WKH�RULJLQDO�VFDOH��WKH
�%XUQRXW�0HDVXUH��LQ����LWHPV�RI�3LQHV�HW
DO��� ������� 7KH\� DUH� PHDQW� WR� DVVHVV� D
XQLTXH� FRQVWUXFW� EDVHG� RQ� WKH� SK\VLFDO�
PHQWDO� DQG� HPRWLRQDO� H[KDXVWLRQ� RI� WKH
LQGLYLGXDO�� $FFRUGLQJ� WR� 3LQHV� HW� DO�
V
VWXGLHV�� WKH�%06� VFDOH� LV� XQLGLPHQVLRQDO�
,Q� RWKHU� ZRUGV�� LW� KDV� WKH� DGYDQWDJH� RI
JLYLQJ� D� XQLTXH� VFRUH� RI� WKH� EXUQRXW� IHOW
E\�WKH�LQGLYLGXDO��7KXV��D�PHDQ�VFRUH�RI��
SRLQWV�FRUUHVSRQGV�WR�WKH�FULWLFDO�WKUHVKROG
DW� ZKLFK� EXUQRXW� LV� IHOW� DV� VXFK� E\� WKH
LQGLYLGXDO�
)RU�0DODFK�3LQHV���������WKH�DVVHVVPHQW

RI� WKH� GHJUHH� RI� EXUQRXW�ZLWK�%06� IXQF�
WLRQV�DV�IROORZV�
��$�VFRUH�ORZHU�WKDQ�����SRLQWV�LQGLFDWHV

D�YHU\�ORZ�GHJUHH�RI�EXUQRXW�
�� $� VFRUH� EHWZHHQ� ���� DQG� ���� SRLQWV

LQGLFDWHV�D�ORZ�GHJUHH�RI�EXUQRXW�
�� $� VFRUH� EHWZHHQ� ���� DQG� ���� SRLQWV

UHYHDOV�WKH�SUHVHQFH�RI�EXUQRXW�
�� $� VFRUH� EHWZHHQ� ���� DQG� ���� SRLQWV

LQGLFDWHV� D� KLJK� GHJUHH� RI� H[SRVXUH� WR
EXUQRXW�

�� $� VFRUH� DERYH� ���� SRLQWV� LQGLFDWHV� D
YHU\� KLJK� GHJUHH� RI� H[SRVXUH� WR� EXUQRXW
WKDW� UHTXLUHV� WKH� LPSOHPHQWDWLRQ�RI�D�SODQ
WR�KHOS�WKH�SHUVRQ�
7KLV� VWXG\� DLPV� DW� HODERUDWLQJ� D� )UHQFK

YHUVLRQ�RI� WKH�VFDOH�%06�DQG�DW�YHULI\LQJ
FHUWDLQ� SV\FKRPHWULF� FKDUDFWHULVWLFV� VXFK
DV� LQWHUQDO� FRKHUHQFH� DQG� VWUXFWXUH�YDOLGL�
W\�
2XU� ILQDO� TXHVWLRQQDLUH� LQWHJUDWHV� WKH

EXUQRXW� PHDVXUH� DFFRUGLQJ� WR� 0DODFK�
3LQHV��WKH�PHDVXUH�RI�HPRWLRQDO�H[KDXVWLRQ
�D� VXE�VFDOH�RI� WKH�0%,�� DQG� WKH�PHDVXUH
RI� VWUHVV� SHUFHLYHG�� 7KH� PHWKRGRORJLFDO
FKRLFH�RI�WKH�VXE�VFDOH�RI�WKH�0%,�RYHU�WKH
WZR� RWKHUV� OLHV� LQ� WKH� WKHRUHWLFDO� IUDPH�
ZRUN� RI� 3LQHV� DQG� $URQVRQ� �������
0DODFK�3LQHV� ������� S�� ��� DQG� 6FKDXIHOL
DQG�(Q]PDQQ��������S������� LQ�ZKLFK�LW� LV
VWDWHG� WKDW� WKH� FRQVWUXFW� DLPHG� DW� ��HPR�
WLRQDO� H[KDXVWLRQ�� RI� WKH�0%,�� LV� XQGHQL�
DEO\� WKH� FORVHVW� WR� WKDW� LGHQWLILHG� E\� WKH
%06�VFDOH�
7KH� � UHVXOWV� �ZHUH� �SURFHVVHG� �ZLWK� �WKH

DLG� RI� WKH� VRIWZDUH� 6WDWLVWLFD� �6WDW6RIW�
�������7KH�VFDOH�LV�SUHVHQWHG�LQ�$SSHQGL[
��

0(7+2'
7UDQVODWLRQ�RI�WKH�6FDOH
7KH�RULJLQDO�(QJOLVK�VFDOH�ZDV�WUDQVODWHG

LQWR�)UHQFK�E\�D�IXOO\�ELOLQJXDO�DFDGHPLF�
7KLV�VR�FDOOHG��WUDGLWLRQDO��PHWKRG�LV�FRP�
PRQO\�XVHG� WR�DGDSW� LQWHUQDWLRQDO�SV\FKR�
PHWULF� LQVWUXPHQWV� �%HVVRQ�� +DGGDGM�
������� 7KH� WUDQVODWLRQ� KDV� WKHQ� EHHQ� GLV�
FXVVHG�E\�D�FRPPLWWHH�
3RSXODWLRQ�DQG�3URFHGXUH
2XU� VDPSOH� LV� FRPSRVHG� RI� ���� DGXOW

SDUWLFLSDQWV������ZRPHQ���GHQWDO�VXUJHRQV
DQG�DOO�VRUWV�RI�HPSOR\HHV��LQ�WKH�EXVLQHVV�
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VRFLDO��HGXFDWLRQ��DGPLQLVWUDWLRQ�DQG�WUDQV�
SRUW�VHFWRUV��
7KH� � SDUWLFLSDQWV
� �PHDQ� �DJH� �LV� � �����

�6'� ��������
$V�UHJDUGV�WKH�VRFLR�SURIHVVLRQDO�FDWHJR�

ULHV�RI�WKH�SDUWLFLSDQWV������RI�WKHP�ZRUN
DV�GHQWDO�VXUJHRQV������LQ�PDUNHWLQJ�����
LQ� WKH� VRFLDO�� DQG� ��� HDFK� LQ� WKH� HGXFD�
WLRQDO�� DGPLQLVWUDWLYH�� VHFXULW\� DQG� WUDQV�
SRUW�VHFWRUV�
4XHVWLRQQDLUHV�ZHUH�GLVWULEXWHG�LQGLYLGX�

DOO\�LQ�WKH�ZRUNSODFH�
0HDVXULQJ�,QVWUXPHQWV
%HVLGHV� IDFWXDO� YDULDEOHV� �DJH�� JHQGHU�

VHFWRU� RI� DFWLYLW\��� RXU� TXHVWLRQQDLUH� FRQ�
VLVWV� RI� WKH� IROORZLQJ� PHDVXULQJ� LQVWUX�
PHQWV�
���%60����VKRUW�YHUVLRQ���%XUQRXW�0HD�

VXUH� 6KRUW� 9HUVLRQ��� E\� 0DODFK�3LQHV
��������7KLV� LQVWUXPHQW�KDV���� LWHPV�ZLWK
D���SRLQW�VFDOH�RI�DQVZHUV�HDFK������QHYHU�
WR� ��� �DOZD\V��� �H�J��� ����KDYH� \RX� IHOW� WL�
UHG��� ����KDYH� \RX� IHOW� 
XQGHU� SUHVVXUH
��
����KDYH� \RX� IHOW� DEDQGRQHG���� 7KLV� WRRO
LQLWLDOO\� FRQWDLQHG� ��� LWHPV�� 7KH� VKRUW
YHUVLRQ� LQ�(QJOLVK� �DOSKD�� �����RIIHUV�SV\�
FKRPHWULF�TXDOLWLHV�UHODWLYHO\�FORVH�WR�WKRVH
RI�WKH�RULJLQDO�YHUVLRQ�LQ����LWHPV�������
,Q�RXU� VWXG\�� WKH�&URQEDFK�DOSKD� FRHIIL�

FLHQW� LV� ����� ,W� LV� VOLJKWO\� KLJKHU� WKDQ� WKDW
REWDLQHG�E\�0DODFK�3LQHV�ZLWK�D�VDPSOH�RI
DOO� W\SHV� RI� HPSOR\HHV� �DOSKD�� ������ 7KH
PHDQ�VFRUH�REWDLQHG�E\�SDUWLFLSDQWV�LV�����
�6'� ������
���7KH�0%,��0DVODFK�%XUQRXW�,QYHQWRU\�

VXE�VFDOH� IRU� WKH� PHDVXUH� RI� HPRWLRQDO
H[KDXVWLRQ�E\�0DVODFK�DQG�-DFNVRQ�������
�������7KH�WRRO�KDV�EHHQ�YDOLGDWHG�E\�'LRQ
DQG� 7HVVLHU� �������� 7KH� LQVWUXPHQW� FRQ�
VLVWV�RI���LWHPV��RXW�RI�WKH�0%,
V����LWHPV�
ZLWK� D���SRLQW� VFDOH�RI� DQVZHUV� HDFK��$F�
FRUGLQJ�WR�0DVODFK�HW�DO����������������LW�LV
GHVLJQHG� WR� LVRODWH� WKH� GLPHQVLRQ� FDOOHG

�HPRWLRQDO�H[KDXVWLRQ���H�J����,�IHHO�
HPS�
WLHG
� E\�P\�ZRUN����$� KLJK� VFRUH� RQ� WKLV
VXE�VFDOH� LQGLFDWHV� HPRWLRQDO� H[KDXVWLRQ�
7KH� PHDQ� VFRUH� REWDLQHG� E\� SDUWLFLSDQWV
RQ� WKLV� VXEVFDOH� LV� RI� ������ �6'�  � ������
7KH�&URQEDFK�DOSKD�FRHIILFLHQW�LV�����
���366�����3HUFHLYHG�6WUHVV�6FDOH���IURP

&RKHQ�HW�DO����������������7KLV�VFDOH��YDOL�
GDWHG� LQ� )UHQFK� E\� &HUFOÊ�� *DGÊD�� +DUW�
PDQQ�� /RXUHO� �������� FRQVLVWV� RI� �� LWHPV
ZLWK�D���SRLQW�VFDOH�RI�DQVZHUV������QHYHU�
WR� ��� �RIWHQ��� HDFK�� ,W� HQDEOHV� WKH� HYDOX�
DWLRQ��RI��WKH��OHYHO��RI��VWUHVV��SHUFHLYHG�E\
WKH� LQGLYLGXDO� LQ� UHODWLRQ� WR� D� VLWXDWLRQ
�H�J��������+DV��LW��VHHPHG��GLIILFXOW��IRU��\RX
� WR� FRQWURO� WKH� LPSRUWDQW� WKLQJV� LQ� \RXU
OLIH"��������'LG�\RX�IHHO�\RX�GRPLQDWHG�WKH
VLWXDWLRQ"���� $� KLJK� VFRUH� UHYHDOV� D� KLJK
OHYHO� RI� VWUHVV� SHUFHLYHG� RYHU� WKH� ODVW
PRQWK�� 7KH� PHDQ� VFRUH� REWDLQHG� E\� SDU�
WLFLSDQWV� LV� RI� ����� �6'�  � ������� ,Q� RXU
VWXG\�� WKH� &URQEDFK� DOSKD� FRHIILFLHQW� � LV
����

5(68/76
'HVFULSWLYH�6WDWLVWLFV��
$QDO\VLV�RI�6FRUHV�2EWDLQHG�RQ�WKH�7RROV

%06��366���DQG�RQ�WKH��HPRWLRQDO
([KDXVWLRQ��6XEVFDOH�RI�WKH�0%,

$FFRUGLQJ�WR�*HQGHU
7KLV� ILUVW� DQDO\VLV� ZLOO� EH� FRQGXFWHG� RQ

WKH�PHDQV� DQG� WKHLU� GLIIHUHQFHV� UHJDUGLQJ
VFRUHV�REWDLQHG�ZLWK�WKH�WRROV�%06��366��
DQG�WKH�VXE�VFDOH�RI�0%,�FDOOHG��HPRWLRQ�
DO� H[KDXVWLRQ��� DFFRUGLQJ� WR� WKH� SDUWLFL�
SDQWV
�JHQGHU�
$�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�PHQ�DQG

ZRPHQ�KDV� EHHQ� REVHUYHG� FRQFHUQLQJ� WKH
SHUFHLYHG� VWUHVV� VFRUH�� :H� KDYH� LQGHHG
QRWLFHG�WKDW�ZRPHQ��0� �������6'� ������
VFRUH� PXFK� KLJKHU� WKDQ� PHQ� �0�  � �����
6'�  � ������ RQ� WKH� SHUFHLYHG� VWUHVV� VFDOH
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�W������ �������S���������7KLV�UHVXOW�LV�FRQ�
VLVWHQW� ZLWK� &RKHQ� DQG� :LOOLDPVRQ
V
�������ILQGLQJV��+RZHYHU��ZH�ZLOO� UHPDLQ
FDXWLRXV� DV� WR� WKH� VFRSH� RI� WKHVH� ILUVW� UH�
VXOWV�
$V� UHJDUGV� 3LQHV
� %06� VFRUH�� ZH� KDYH

QRWLFHG� D� GHVFULSWLYH� GLIIHUHQFH� EHWZHHQ
PHQ� DQG� ZRPHQ�� 0HQ� �0�  � ������ 6'�  
������VHHP�WR�KDYH�D�VOLJKWO\�KLJKHU�VFRUH
WKDQ� ZRPHQ� �0�  � ������ 6'�  � ������ :H
FDQQRW�VD\��KRZHYHU��WKDW�WKLV�GLIIHUHQFH�LV
VLJQLILFDQW�
)LQDOO\�� LW� KDV�EHHQ�REVHUYHG� WKDW�RQ� WKH

VFRUHV�JLYHQ�E\� UHVSRQGHQWV�RQ� WKH��HPR�
WLRQDO� H[KDXVWLRQ�� VXEVFDOH� RI� WKH� %0,
VFDOH��PHQ��0� ��������6'� �������KDYH�D
VOLJKWO\� KLJKHU� VFRUH� WKDQ� ZRPHQ� �0�  
������� 6'�  � ������� +RZHYHU�� WKLV� GLIIHU�
HQFH�LV�QRW�VLJQLILFDQWO\�PDUNHG�
$V�DQ� LQWHUPHGLDWH�FRQFOXVLRQ��ZH�FRXOG

VD\� WKDW� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ
PHQ�DQG�ZRPHQ�KDV�EHHQ�REVHUYHG�RQ�WKH
FRQVWUXFW� GHVLJQHG� WR� PHDVXUH� WKH� GHJUHH
RI� SHUFHLYHG� VWUHVV� RQO\�� :H� ZLOO� UHPDLQ
FDXWLRXV� DV� WR� WKH� LQWHUSUHWDWLRQ� RI� WKHVH
SUHOLPLQDU\�UHVXOWV�
7KH�VHFRQG�DQDO\VLV�ZLOO�GHDO�ZLWK�PHDQV

DQG�WKHLU�GLIIHUHQFHV�DFFRUGLQJ� WR� WKH�SDU�
WLFLSDQWV
� 6RFLR�3URIHVVLRQDO� &DWHJRU\
�L�H��� 63&�� GHQWDO� VXUJHRQ�� VRFLDO� VHFWRU�
PDUNHWLQJ��WUDQVSRUW��HGXFDWLRQ��KHDOWK�DQG
DGPLQLVWUDWLRQ��
'HVFULSWLYH�6WDWLVWLFV��
$QDO\VLQJ� � WKH� �YDULDQFH� �VKRZV� �WKDW

WKHUH��LV��D��VLJQLILFDQW��HIIHFW��RI��WKH��63&
RQ� WKH� VFRUH�RI�SHUFHLYHG� VWUHVV� �)�������
 � ������� S� �� ������ DQG� RQ� WKH� VFRUH� RI
SV\FKRORJLFDO� H[KDXVWLRQ� PHDVXUHG� E\
PHDQV� RI� %06� �)���� �����  � ������ S� �
�������7KLV�HIIHFW�LV�QRW�FOHDUO\�PDUNHG�RQ
WKH�FRQVWUXFW�ZKLFK�LVRODWHV�WKH��HPRWLRQDO
H[KDXVWLRQ�� GLPHQVLRQ� LQ� WKH� 0%,� VXE�
VFDOH�

$QDO\VLV�RI�0HDQ�6FRUHV�2EWDLQHG�RQ�366
$FFRUGLQJ�WR�WKH�6RFLR�3URIHVVLRQDO

&DWHJRULHV��63&�
$� VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� SHUFHLYHG

VWUHVV�VFRUH�FDQ�EH�REVHUYHG�EHWZHHQ�GHQ�
WDO� VXUJHRQV�DQG�DOO� WKH� VRFLR�SURIHVVLRQDO
FDWHJRULHV�RI�WKLV�VWXG\��,QGHHG��LW�KDV�EHHQ
QRWLFHG�WKDW�
����3HRSOH��ZRUNLQJ��LQ��WKH��KHDOWK��VHFWRU

�0� �  � ������� �6'� � � ������� �VFRUH� �KLJKHU
WKDQ��SHRSOH��ZRUNLQJ��DV��GHQWDO��VXUJHRQV
�0� �������6'� ��������W������ �������S��
������
��� 3HRSOH� ZRUNLQJ� LQ� HGXFDWLRQ� �0�  

�������6'� �������JLYH�KLJKHU�VFRUHV�WKDQ
GHQWDO� VXUJHRQV� �0�  � ������ 6'�  � �����
�W����� �������S���������
��� 3HRSOH� ZRUNLQJ� LQ� VHFXULW\� �0�  

�������6'� �������DJDLQ�VFRUH�KLJKHU�WKDQ
GHQWDO� VXUJHRQV� �0�  � ������ 6'�  � �����
�W����� �������S���������
��� � 3HRSOH� �ZRUNLQJ� �LQ� �DGPLQLVWUDWLRQ

�0�  � ������ 6'�  � ������ VHHP� WR� SHUFHLYH
PRUH� VWUHVV� WKDQ� GHQWDO� VXUJHRQV� �0�  
������6'� ��������W����� ����S���������
��� 3HRSOH� ZRUNLQJ� LQ� PDUNHWLQJ� �0�  

������6'� ������� VFRUH�KLJKHU� WKDQ�GHQWDO
VXUJHRQV��0� �������6'� ��������W������ 
������S���������
��� 3HRSOH� LQ� WUDQVSRUW� �0� � ������ 6'� 

������ VHHP� WR� SHUFHLYH� PRUH� VWUHVV� WKDQ
GHQWDO� VXUJHRQV� �0�  � ������ 6'�  � �����
�W����� �������S���������
%HVLGHV��ZH�ZLOO� DGG� WKDW� WKHUH� LV� D� VLJ�

QLILFDQW�GLIIHUHQFH�EHWZHHQ�
��� 3HRSOH�ZRUNLQJ� LQ� KHDOWK� �0�  � �����

6'� �������DQG�SHRSOH�ZRUNLQJ�LQ�VHFXULW\
�0� ��������6'� ��������W����� ��������S��
������
��� 3HRSOH� ZRUNLQJ� LQ� HGXFDWLRQ� �0�  

�������6'� ������� DQG�SHRSOH�ZRUNLQJ� LQ
PDUNHWLQJ��0� �������6'� ��������W����� 
������S��������
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��� 3HRSOH� ZRUNLQJ� LQ� VHFXULW\� �0�  
�������6'� ������� DQG�SHRSOH�ZRUNLQJ� LQ
PDUNHWLQJ��0� �������6'� ��������W����� 
������S���������
$V�UHJDUGV�RWKHU�VRFLR�SURIHVVLRQDO�FDWH�

JRULHV��63&��� WKHUH�DUH�QRW�DQ\�VLJQLILFDQW
GLIIHUHQFHV�EHWZHHQ�WKHP�
$QDO\VLV�RI�0HDQ�6FRUHV�2EWDLQHG�RQ�%06

$FFRUGLQJ�WR�WKH�6RFLR�3URIHVVLRQDO
&DWHJRULHV��63&�

$W�WKLV�OHYHO��D�VLJQLILFDQW�GLIIHUHQFH�FDQ
EH� REVHUYHG� EHWZHHQ� GHQWDO� VXUJHRQV� DQG
RWKHU� VRFLR�SURIHVVLRQDO� FDWHJRULHV� RQ� WKH
FRQVWUXFW� ZKLFK� DVVHVVHV� WKH� GHJUHH� RI
H[KDXVWLRQ�ZLWK�%06��'HQWDO�VXUJHRQV��0
 �������6'� ������VHHP�WR�VFRUH�KLJKHU�RQ
WKH� SURIHVVLRQDO� H[KDXVWLRQ� VFDOH� WKDQ� WKH
IROORZLQJ�
��� 3HRSOH�ZRUNLQJ� LQ� KHDOWK� �0�  � �����

6'� �������W������ �������S��������
��� 3HRSOH� ZRUNLQJ� LQ� HGXFDWLRQ� �0�  

������6'� �������W����� �������S��������
���3HRSOH�ZRUNLQJ�LQ�VHFXULW\��0� ������

6'� �������W����� �������S��������
��� 3HRSOH� ZRUNLQJ� LQ� PDUNHWLQJ� �0�  

������6'� �������W������ �������S���������
��� 3HRSOH� ZRUNLQJ� LQ� WUDQVSRUW� �0�  

������6'� �������W����� �������S���������
0RUHRYHU�� WKHUH� LV� D� VLJQLILFDQW� GLIIHU�

HQFH�EHWZHHQ�SHRSOH�ZRUNLQJ� LQ� WUDQVSRUW
�0� �������6'� ������DQG�WKH�IROORZLQJ�
��� 3HRSOH�ZRUNLQJ� LQ� KHDOWK� �0�  � �����

6'� �������W����� �������S��������
���3HRSOH�ZRUNLQJ�LQ�DGPLQLVWUDWLRQ��0� 

������6'� �������W����� �������S��������
$QDO\VLV�RI�0HDQ�6FRUHV�2EWDLQHG�RQ�WKH

0%,�6XEVFDOH�&DOOHG��(PRWLRQDO
([KDXVWLRQ��$FFRUGLQJ�WR�WKH

6RFLR�3URIHVVLRQDO�&DWHJRULHV��63&�
7KH�GHVFULSWLYH�DQDO\VLV�RI� WKH�GHJUHH�RI

HPRWLRQDO� H[KDXVWLRQ� DFFRUGLQJ� WR� 63&

UHYHDOV� RQO\� WZR� VLJQLILFDQW� GLIIHUHQFHV
EHWZHHQ� SURIHVVLRQDOV� ZRUNLQJ� LQ� KHDOWK
�0� ��������6'� �������DQG�WKH�IROORZLQJ�
��� 3HRSOH� ZRUNLQJ� LQ� PDUNHWLQJ� �0�  

�������6'� ��������W����� ���������S��������
��� 'HQWDO� VXUJHRQV� �0�  � ������� 6'�  

�������W������ ���������S��������
$W� WKLV� VWDJH�� LW� DSSHDUV� WKDW� GHQWDO� VXU�

JHRQV�DQG�SHRSOH�IURP�WKH�EXVLQHVV�VHFWRU
VHHP� WR� EH� PRUH� H[SRVHG� WR� HPRWLRQDO
H[KDXVWLRQ�WKDQ�ZRUNHUV�LQ�WKH�KHDOWK�VHF�
WRU�
$SDUW� IURP� WKHVH� UHVXOWV�� WKHUH� LV�QR�VLJ�

QLILFDQW� GLIIHUHQFH� LQ� RXU� VDPSOH� EHWZHHQ
VRFLR�SURIHVVLRQDO�FDWHJRULHV��63&��RQ�WKH
FRQVWUXFW�VWXGLHG�

5HOLDELOLW\�RI�6FRUHV�2EWDLQHG�RQ�WKH
)UHQFK�9HUVLRQ�RI�WKH�%06

)LUVW� RI� DOO�� ZH� KDYH� WHVWHG� WKH� LQWHUQDO
FRQVLVWHQF\� RI� WKH� %06� VFDOH� LQ� )UHQFK
ZLWK� WKH� &URQEDFK� DOSKD� FRHIILFLHQW�� 7KH
UHVXOW�VKRZV�WKDW�LQ�RXU�VWXG\�LW�LV�����DQG
����LQ�WKDW�RI�0DODFK�3LQHV��,W� LV�WKHUHIRUH
VOLJKWO\�KLJKHU� WKDQ� WKH�RULJLQDO�VFRUH��EXW
LW�VHHPV�WR�VXSSRUW�WKH�UHOLDELOLW\�RI�VFRUHV
REWDLQHG� ZLWK� WKH� )UHQFK� YHUVLRQ� RI� WKH
%06�LQVWUXPHQW�
6WUXFWXUDO�9DOLGLW\�RI�WKH�%06�6FDOH
,Q� RUGHU� WR� H[SORUH� WKH� VWUXFWXUH� RI� WKH

%06�LQVWUXPHQW��ZH�SURFHHGHG�WR�D�FRQILU�
PDWRU\� IDFWRULDO� DQDO\VLV�� ,Q� DFFRUGDQFH
ZLWK�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�WKH�%06
WRRO�� WKH� FRQVWUXFW� LVRODWHG� LV� FDOOHG� �GH�
JUHH�RI�H[KDXVWLRQ��
,Q�WKLV�W\SH�RI�DQDO\VLV�� WKH�ORZ�YDOXH�RI

WKH� χ�� LQGLFDWHV� D� JRRG� DGMXVWPHQW� RI� WKH
PRGHO� WR�HPSLULFDO�GDWD��7KH�SUR[LPLW\�RI
WKH�-×UHVNRJ�*),�DQG�$*),�LQGH[HV�WR�WKH
YDOXH� �� UHYHDOV� D� SHUIHFW� HTXLYDOHQFH� EH�
WZHHQ�WKH�PRGHO�DQG�WKH�UDZ�GDWD��/HW�LW�EH
UHFDOOHG�WKDW�WKH�LQGH[HV�YDU\�EHWZHHQ����
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�WRWDO� LQDGHTXDF\�� DQG� ����� �SHUIHFW� DGH�
TXDF\��� $V� UHJDUGV� WKH� 506($� YDOXH�� LW
PXVW� EH� FORVH� WR� ]HUR�� ,QGHHG�� D�506($
YDOXH�������FRUUHVSRQGV�WR�D�JRRG�DGHTXD�
F\��RQH�EHWZHHQ�����DQG�����LV�UHDVRQDEOH�
RQH�EHWZHHQ� ����DQG� ���� LV�PHGLRFUH��DQG
DQ\WKLQJ�DERYH�LV�WRWDOO\�XQDFFHSWDEOH�
,Q� WKH� SUHVHQW� FDVH�� WKH�PRGHO� ZDV� HVWL�

PDWHG� EDVHG� RQ� WKH� SULQFLSOH� WKDW� WKHUH
H[LVWV�D�FRQVWUXFW�ZKLFK�DVVHVVHV�D�XQLTXH
GLPHQVLRQ�� 7KLV� PRGHO� ZDV� HYDOXDWHG
XVLQJ� WKH� PHWKRG� RI� OHDVW� JHQHUDOL]HG
VTXDUHV��5HVXOWV�DUH�SUHVHQWHG�LQ�7DEOH���
7KH� UHVXOWV� REWDLQHG� \LHOG� D� VLJQLILFDQW

�χ��  � ������� GO�  � ���� �Q� � ������7KH�*),
�*RRGQHVV� RI� )LW� ,QGH[�� DQG� WKH� $*),
�$GMXVWHG�*RRGQHVV�RI�)LW� ,QGH[�� LQGH[HV
DUH� UHVSHFWLYHO\� ����� DQG� ������ ZKLOH� WKH
506($�LQGH[�LV�RI������LQWHUYDO�RI�WUXVW�DW
������7KH�*),� DEVROXWH� DGMXVWPHQW� LQGH[
DV�ZHOO�DV�WKDW�RI�WKH�QXPEHU�RI�GHJUHHV�RI
OLEHUW\��$*),��FRQFXU�WR�YDOLGDWH�WKH�PRG�
HO� WHVWHG�� 7KH� VDPH� WKLQJ� JRHV� IRU� WKH
506($�YDOXH�MXGJHG�DV�UHDVRQDEOH��)LQDO�
O\��DOO�WKH�HVWLPDWHG�SDUDPHWHUV�DUH�VLJQLIL�
FDQW� DQG� WKHLU� IDFWRULDO� VDWXUDWLRQV� KRYHU
EHWZHHQ������LWHP����DQG������LWHP����

&RQVWUXFW�9DOLGLW\�
RI�WKH�)UHQFK�9HUVLRQ�RI�WKH�%06

$W�WKLV�VWDJH��WKH�DGHTXDF\�RI�WKH�)UHQFK
YHUVLRQ� RI� WKH� %06� QHHGV� WR� EH� YHULILHG
ZLWK�D� WRRO�ZKLFK�PHDVXUHV�D�VLPLODU�FRQ�
VWUXFW�� ,Q� RUGHU� WR� GR� VR�� ZH� WKRXJKW� LW
XVHIXO� WR� XVH� WKH� �HPRWLRQDO� H[KDXVWLRQ�
VXEVFDOH�RI�WKH�0%,�LQVWUXPHQW��6LPLODUO\�
ZH�ZDQWHG� WR� FKHFN� WKH� FRKHUHQFH� RI� WKH
%06��EXW�WKLV�WLPH�LQ�UHODWLRQ�WR�D�PHDVXUH
RI� VWUHVV� SHUFHLYHG�� 5HVXOWV� DUH� SUHVHQWHG
LQ�7DEOH���
$� FRUUHODWLRQDO� DQDO\VLV� ZDV� FDUULHG� RXW

ZLWK�WKH�366���VFRUHV�RQ�RQH�KDQG�DQG�WKH
HPRWLRQDO� H[KDXVWLRQ� DQG�%06� VFRUHV� RQ
WKH�RWKHU�
%06� VFRUHV� DUH� SRVLWLYHO\� DQG� VLJQLIL�

FDQWO\� FRUUHODWHG� ZLWK� HPRWLRQDO� H[�
KDXVWLRQ� �U� � �����S��� �������6XUSULVLQJO\�
ZH� DOVR� IRXQG� D� VLJQLILFDQW� QHJDWLYH� FRU�
UHODWLRQ� EHWZHHQ� %06� VFRUHV� DQG� VWUHVV
SHUFHLYHG��U� ��������S���������
7KHVH� UHVXOWV� FRQILUP� RXU� H[SHFWDWLRQV

DQG�VXSSRUW�WKH�YDOLGLW\�RI�WKH�FRQVWUXFW�RI
WKH�)UHQFK�YHUVLRQ�RI�WKH�%06�VFDOH�
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7DEOH����6WDQGDUGL]HG�FRQILUPDWRU\�IDFWRU�DQDO\VLV�DQG�&URQEDFK
V�$OSKD�FRHIILFLHQW
,WHPV�DQG�ODEHOV

&URQEDFK
V�$OSKD�FRHIILFLHQW�����
6WDQGDUGL]HG�FRHIILFLHQW

)DFWRU�ORDGLQJV
� 7LUHG ����
� 'LVDSSRLQWHG�ZLWK�SHRSOH ����
� +RSHOHVV ����
� 7UDSSHG ����
� +HOSOHVV ����
� 'HSUHVVHG ����
� 3K\VLFDOO\�ZHDN�6LFNO\ ����
� :RUWKOHVV�/LNH�D�IDLOXUH ����
� 'LIILFXOWLHV�VOHHSLQJ�� ����
�� �,
YH�KDG�LW� ����



',6&866,21�$1'�/,0,76
7KLV�VWXG\�ZDV�DLPHG�DW�HPSLULFDOO\�WHVW�

LQJ� WKH� DGDSWDWLRQ� DQG� YDOLGDWLRQ� RI� D
)UHQFK�YHUVLRQ�RI�WKH�PHDVXUH�RI�EXUQRXW�
,Q� WKDW� VHQVH��ZH�ZDQWHG� WR� YHULI\� FHUWDLQ
PHWURORJLFDO� TXDOLWLHV� RI� WKH� VKRUW� YHUVLRQ
RI� WKH� %0� �%06�� YDOLGDWHG� E\� 0DODFK�
3LQHV���������7KLV�VFDOH�KDV�WKH�DGYDQWDJH
RI� DVVHVVLQJ� EXUQRXW� ZLWK� D� VLQJOH� VFRUH�
0RUHRYHU�� LW� FDQ� EH� XVHG� WR� FRPSDUH� WKH
HYDOXDWLRQ� RI� WKH� LQGLYLGXDO
V� GHJUHH� RI
H[SRVXUH�WR�EXUQRXW�RQ�D�VWDQGDUG�JULG��$V
ZHOO�DV�EHLQJ�UHOLDEOH��%06�LV�HFRQRPLFDO
EHFDXVH� LW� FRQWDLQV� RQO\� ��� LWHPV�� HDFK
ZLWK�D���SRLQW�VFDOH�DQVZHU��7KXV��LW�FDQ�EH
HDVLO\�XVHG� LQ� LQ�GHSWK� LQYHVWLJDWLRQV�ZLWK
D� JUHDW� QXPEHU� RI�PHDVXULQJ� LQVWUXPHQWV�
$ERXW� WKH� �%XUQRXW� 0HDVXUH�� VFDOH�
6FKDXIHOL�DQG�(Q]PDQQ��������S������ZULWH
WKDW� �LW� LQGLFDWHV� DQ� LQGLYLGXDO� OHYHO� RI
H[KDXVWLRQ�ZKLFK�LV�QRW�QHFHVVDULO\�OLQNHG
WR� WKH� UHODWLRQ� WR� ZRUN��� ,Q� RWKHU� ZRUGV�
WKLV�VFDOH� LV� IOH[LEOH�HQRXJK�WR�EH�DGDSWHG
WR�QRQ�SURIHVVLRQDO�VLWXDWLRQV��7KLV�LV�LQFL�
GHQWDOO\�WKH�FDVH�LQ�WKH�3LQHV�VWXG\�������
ZKLFK� GHDOV� ZLWK� H[KDXVWLRQ� LQ� D� FRXSOH
�FRXSOH�EXUQRXW��
,Q� RXU� VDPSOH�� SDUWLFLSDQWV� KDYH� D�PHDQ

VFRUH�RI������RQ�WKH�%06�VFDOH��6'� ������
7KLV�VFRUH�LV�UHODWLYHO\�FORVH�WR�WKRVH�IURP
RWKHU�VWXGLHV�XVLQJ�WKH�VDPH�VFDOH��0� ����

IRU� D� VDPSOH� RI� $PHULFDQ� HPSOR\HHV�
3LQHV�� ������ �0�  � ���� IRU� D� VDPSOH� RI
,VUDHOL� HPSOR\HHV�� 0DODFK�3LQHV�� ������
6LPLODUO\�� LW� VHHPV� WKDW� WKH� %06� LV� FR�
KHUHQW��U� ������S���������ZKHQ�VHW�DJDLQVW
D� VFDOH� PHDVXULQJ� D� VLPLODU� FRQVWUXFW
ZKLFK� LV� �H[KDXVWLRQ�� �0%,
V� �HPRWLRQDO
H[KDXVWLRQ�� VXEVFDOH��� 7KH� VDPH� JRHV� IRU
6FKDXIHOL� DQG� 9DQ� 'LHUHQGRQFN� ������
ZKR�UHSRUW�WKDW�WKH�%0�VFDOH�LV�FRUUHODWHG
ZLWK�HPRWLRQDO�H[KDXVWLRQ�DV�0DVODFK�DQG
-DFNVRQ�GHILQH�LW���������������6XUSULVLQJ�
O\��LW�LV�DJDLQ�FRUUHODWHG�ZLWK�D�PHDVXUH�RI
VWUHVV�SHUFHLYHG��U� �������S�������������:H
WKLQN� WKDW� WKLV� UHVXOW� FDQ� EH� H[SODLQHG� E\
WKH� IDFW� WKDW� WKH� FRQVWUXFW� YDOLGLW\� RI� WKH
366� ��� LWHPV�� LV� QRW� YHU\� KLJK� ������� )RU
IXWXUH� UHVHDUFK�� ZH� UHFRPPHQGHG� WKH� XVH
RI� 366� VFDOH� LQ� ��� LWHPV� �366������ 7KLV
YHUVLRQ� LV� VWURQJHU� WKDQ� D� 366��� �YLHZ
&RKHQ� HW� DO��� ������ ������� $OO� WKH� VDPH�
WKHVH�UHODWLRQV�DUH�UHODWLYHO\�PRGHVW�
&RQVHTXHQWO\�� RXU� UHVXOWV� VHHP� WR� FRQ�

ILUP� WKH� YDOLGLW\� RI� WKH� )UHQFK� YHUVLRQ� RI
%06��7KH����LWHP�%06�LV�EDVHG�RQ�3LQHV
DQG� $URQVRQ
V� GHILQLWLRQ� RI� EXUQRXW
��������7KLV�GHILQLWLRQ�FRQVLVWV�RI�D�VLQJOH
FRQVWUXFW� PHDVXULQJ� SK\VLFDO�� PHQWDO� DQG
HPRWLRQDO� H[KDXVWLRQ�� 6XFK� D� WRRO� FDQ� EH
XVHIXO� IRU� UHVHDUFKHUV� DV�ZHOO� DV�SUDFWLWLR�
QHUV� FRQFHUQHG� ZLWK� WKH� SUREOHP� RI� SUH�
YHQWLRQ� DQG� RI� SURPRWLRQ� RI� WKH
HPSOR\HH
V� KHDOWK�� ,W� FDQ� DOVR� DIIHFW� WKH
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7DEOH����0HDQV��VWDQGDUG�GHYLDWLRQV��FRUUHODWLRQV�RI�VXEVFDOHV��%06��0%,�DQG�366���
(PRWLRQDO�H[KDXVWLRQ 6WUHVV�SHUFHLYHG
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PDQDJHPHQW� RI� VWUHVVHG� SURIHVVLRQDOV� LQ
RUJDQL]DWLRQV�� $OO� WKLQJV� FRQVLGHUHG�� WKH
LVVXH� RI� EXUQRXW� VKRXOG� UHPDLQ� D� PDMRU
SUHRFFXSDWLRQ�ZKHQ�GHDOLQJ�ZLWK�KHDOWK�DW
ZRUN�� :H� EHOLHYH� WKDW� RXU� PRGHVW� VWXG\
PD\�FRQWULEXWH�WR�LWV�DGYDQFHPHQW�
5HFHLYHG�)HEUXDU\��������

5()(5(1&(6
%(6621�� '��� +$''$'-�� 6��� ������ $GDSWDWLRQ

LQWHUQDWLRQDOH�GHV�ÊFKHOOHV�GH�PHVXUH�HQWUH�XQLYHUVDO�
LVPH�HW�FXOWXUDOLVPH��DSSOLFDWLRQ�à�OD�PHVXUH�GH�O
HQ�
YLURQQHPHQW� GH� O
HQWUHSULVH�� 3DSHU� SUHVHQWHG� DW� WKH
;,,èPH�&RQIÊUHQFH�GH�O
DVVRFLDWLRQ�LQWHUQDWLRQDOH�GH
PDQDJHPHQW� VWUDWÊJLTXH� �$,06��� )DFXOWÊ� GHV
VFLHQFHV�ÊFRQRPLTXHV�HW�GH�JHVWLRQ�GH�6ID[��7XQLVLH�
&(5&/(�� $��� *$'($�� &��� +$570$11�� $��

/285(/��0���������$QDO\VH�ELGLPHQVLRQQHOOH�GH�OD
PHVXUH�GH�VWUHVV�SHUÈX�à� O
DLGH�GH�OD�366��(XURSHDQ
5HYLHZ�RI�$SSOLHG�3V\FKRORJ\��LQ�SUHVV��
&2+(1�� 6��� :,//,$0621�� *�0��� ������ 3HU�

FHLYHG� VWUHVV� LQ� D� SUREDELOLW\� VDPSOH� RI� WKH� 8QLWHG
6WDWHV��,Q��6��6SDFDSDQ��6��2VNDPS��(GV����7KH�6RFLDO
3V\FKRORJ\�RI�+HDOWK��/RQGRQ��6DJH��������
&2+(1��6���.$0$5&.�7���0(50(/67(,1��5��

������$�JOREDO�PHDVXUH�RI�SHUFHLYHG�VWUHVV�� -RXUQDO
RI�+HDOWK�DQG�6RFLDO�%HKDYLRU��������������
',21�� *��� 7(66,(5�� 5��� ������ 9DOLGDWLRQ� GH� OD

WUDGXFWLRQ�GH�O
LQYHQWDLUH�G
ÊSXLVHPHQW�SURIHVVLRQQHO
GH� 0DVODVFK� HW� -DFNVRQ�� 5HYXH� &DQDGLHQQH� GHV
6FLHQFHV�GX�&RPSRUWHPHQW��������������
(1=0$11�� '��� 6&+$8)(/,�� :�%��� -$166(1�

3���52=(0$1��$���������'LPHQVLRQDOLW\�DQG�YDOLGL�

W\�RI� WKH�%XUQRXW�0HDVXUH�� -RXUQDO�RI�2FFXSDWLRQDO
DQG�2UJDQL]DWLRQDO�3V\FKRORJ\��������������
)5(8'(1%(5*(5�� +�-��� ������ 6WDII� EXUQ�RXW�

-RXUQDO�RI�6RFLDO�,VVXHV�����������������
/285(/�� 0��� *8(*8(1�� 1��� ������ 8QH� PÊWD�

DQDO\VH�GH�OD�PHVXUH�GX�EXUQRXW�à�O
DLGH�GH�O
LQVWUX�
PHQW�0%,��/
(QFÊSKDOH��LQ�SUHVV��
0$/$&+�3,1(6��$���������7KH�%XUQRXW�0HDVXUH

6KRUW�YHUVLRQ��%06���,QWHUQDWLRQDO�-RXUQDO�RI�6WUHVV
0DQDJHPHQW���������������
0$/$&+�3,1(6�� $��� .(,1$1�� *��� ������ 6WUHVV

DQG� EXUQRXW�� 7KH� VLJQLILFDQW� GLIIHUHQFH�� 3HUVRQDOLW\
DQG�,QGLYLGXDO�'LIIHUHQFHV�����������������
0$6/$&+��&���������%XUQRXW��7KH�FRVW�RI�FDULQJ�

(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO�
0$6/$&+��&���-$&.621��6�(���(GV����������7KH

0DVODFK� %XUQRXW� ,QYHQWRU\�� 5HVHDUFK� HGLWLRQ�� 3DOR
$OWR��&$��&RQVXOWLQJ�3V\FKRORJLVWV�3UHVV�
0$6/$&+��&���-$&.621��6�(���(GV����������7KH

0DVODFK� %XUQRXW� ,QYHQWRU\�� 0DQXDO� HGLWLRQ�� 3DOR
$OWR��&$��&RQVXOWLQJ�3V\FKRORJLVWV�3UHVV�
3,1(6�� $�0��� ������ &RXSOH� EXUQRXW�� &DXVHV� DQG

FXUHV��1HZ�<RUN��5RXWOHGJH�
3,1(6��$�0��� ������:K\� ,VUDHOLV� DUH� OHVV� EXUQHG

RXW��(XURSHDQ�-RXUQDO�RI�3V\FKRORJ\������������
3,1(6��$�0���$521621��(���(GV����������&DUHHU

EXUQRXW��&DXVHV�DQG�FXUHV��1HZ�<RUN��)UHH�3UHVV�
6&+$8)(/,��:�%���(1=0$11��'���(GV���������

7KH� EXUQRXW� FRPSDQLRQ� WR� VWXG\� DQG� SUDFWLFH�� $
FULWLFDO�DQDO\VLV��/RQGRQ��7D\ORU�DQG�)UDQFLV�
6&+$8)(/,�� :�%��� 9$1� ',(5(1'21&.�� '��

������ 7KH� FRQVWUXFW� YDOLGLW\� RI� WZR� EXUQRXW� PHD�
VXUHV�� -RXUQDO� RI� 2UJDQL]DWLRQDO� %HKDYLRU�� ���
��������
67$762)7� )5$1&(�� ������ 67$7,67,&$� SRXU

:LQGRZV��6WDW6RIW�)UDQFH��0DLVRQV�$OIRUW�
758&+27��'���������/
ÊSXLVHPHQW�SURIHVVLRQQHO�

FRQFHSWV��PRGHOHV��LQWHUYHQWLRQV��3DULV��'XQRG�
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36<&+20(75,&.ª�9/$671267,�*/2%¢/1(-�0,(5<�
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6ÛKUQ�� $XWRUL� SUHGNODGDMÛ� IUDQFÛ]VNX� DGDSWÂFLX� D� YDOLGL]ÂFLX�PHWRGLN\� �� �0LHUD� Y\KRUHQLD� �
NUÂWND� YHU]LD�� �%06�� �0DODFK�3LQHV�� ������� =KRGQRWLOL� SV\FKRPHWULFNÊ� YODVWQRVWL� VNÔUH
]ÎVNDQÊKR�SRPRFRX�WHMWR�IUDQFÛ]VNHM�YHU]LH��.RQILUPDÉQÂ�IDNWRURYÂ�DQDOÞ]D�SULQLHVOD�MHGQRIDN�
WRURYÊ� ULH{HQLH�� �VWXSHÓ� Y\ÉHUSDQLD�� �Q�  � ������ )DNWRURYÂ� DQDOÞ]D� Y\FKÂG]D� ]� SUÂFH� 3LQHVD� D
$URQVRQD���������7ÂWR�MHGQRGLPHQ]LRQÂOQD�{NÂOD�SR]LWÎYQH�NRUHORYDOD�V�LQÞPL�PLHUDPL�Y\KRUH�
QLD� �SRG{NÂORX� �HPRÉQÊ� Y\ÉHUSDQLH���0%,�� D� V� YQÎPDQÞP� VWUHVRP�� 9� SUÂFL� DXWRUL� XYD�XMÛ� R
EXGÛFHM�Y\X�LWH�QRVWL�{NÂO\�D�MHM�PHWRGRORJLFNÞFK�REPHG]HQLDFK��
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$33(1',;��
)LQDO����LWHPV�IRU�WKH�%XUQRXW�0HDVXUH�6KRUW�YHUVLRQ��%06���LQ�RQO\�(QJOLVK�YHUVLRQ�
3OHDVH� XVH� WKH� IROORZLQJ� VFDOH� WR� DQVZHU� WKH� TXHVWLRQ��:KHQ� \RX� WKLQN� DERXW� \RXU

ZRUN�RYHUDOO��KRZ�RIWHQ�GR�\RX�IHHO�WKH�IROORZLQJ"
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QHYHU DOPRVW

QHYHU
UDUHO\ VRPHWLPHV RIWHQ YHU\�RIWHQ DOZD\V

7LUHG�BBB
'LVDSSRLQWHG�ZLWK�SHRSOH�BBB
+RSHOHVV�BBB
7UDSSHG�BBB
+HOSOHVV�BBB
'HSUHVVHG�BBB
3K\VLFDOO\�ZHDN�6LFNO\�BBB
:RUWKOHVV�/LNH�D�IDLOXUH�BBB
'LIILFXOWLHV�VOHHSLQJ�BBB
�,
YH�KDG�LW��BBB

,Q�RUGHU�WR�FDOFXODWH�\RXU�EXUQRXW�VFRUH�DGG�\RXU�UHVSRQVHV�WR�WKH����LWHPV�DQG�GLYLGH
E\����BBBBB�


