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� 0\RIDVFLDO� SDLQ� V\QGURPH� �036�� LV� D� FRPPRQ�
FOLQLFDO� FRQGLWLRQ� RI�PXVFOH� SDLQ�� ,Q� WKH�8QLWHG�
6WDWHV��036�LV�HVWLPDWHG�WR�DIIHFW�DSSUR[LPDWHO\����
RI�WKH�JHQHUDO�SRSXODWLRQ����,W�ZDV�GLDJQRVHG�LQ�����
RI� SDWLHQWV�ZLWK� SDLQ� FRPSODLQWV� DW� D� XQLYHUVLW\�
JHQHUDO� LQWHUQDO�PHGLFLQH�GHSDUWPHQW���� DQG� LQ� ����

RI� SDWLHQWV� DW� D� SDLQ� UHKDELOLWDWLRQ� UHIHUUDO� FHQWHU����
036� LV� FKDUDFWHUL]HG� E\�� ��� FKURQLF�PXVFOH� SDLQ��
���SDOSDWLRQ�RI� WDXW�EDQGV� LQ�SDLQIXO�PXVFOHV�� DQG�
��� H[TXLVLWH� WHQGHUQHVV� VSRWV� LQ� WDXW� EDQGV�ZKLFK�
HYRNH�UHIHUUHG�SDLQ�ZKHQ�SK\VLFDOO\�SUHVVHG���
� 9DULRXV� ORFDO� WKHUDSLHV� H[LVW� IRU�036� VXFK� DV�
ORFDO� DQHVWKHWLF� LQMHFWLRQ�� GU\� QHHGOLQJ�� ODVHU�
DFXSXQFWXUH��SK\VLRWKHUDS\��DQG�PDVVDJH�� ,Q�VWXGLHV�

¶

$%675$&7
� 0\RIDVFLDO� SDLQ� V\QGURPH� �036�� LV� D� FRPPRQ�FOLQLFDO� FRQGLWLRQ�RI�PXVFOH� SDLQ��3UHYLRXV� VWXGLHV�
LQGLFDWHG�WKDW�ORFDO�LQMHFWLRQ�RI�SK\VLRORJLFDO�VDOLQH��36��LQWR�D�PXVFOH�LV�HTXDO�WR�RU�PRUH�HIIHFWLYH�WKDQ�D�
ORFDO�DQHVWKHWLF�IRU�036��:H�SHUIRUPHG���UDQGRPL]HG��GRXEOH�EOLQGHG�WULDOV�RI�LQWHUIDVFLDO�LQMHFWLRQ�XQGHU�
XOWUDVRQRJUDSK\� IRU� RXWSDWLHQWV�ZLWK�036�RYHU� ��PRQWKV� WR� DVVHVV� WKH� HIIHFWV� RI�36� �S+������� �����
PHSLYDFDLQH�K\GURFKORULGH� �0+�� �S+������� DQG�ELFDUERQDWH�5LQJHU¶V� VROXWLRQ� �%56�� �S+������� DQG� WR�
HOXFLGDWH�WKHLU�DFWLRQ�PHFKDQLVPV��0D[LPXP�SDLQ�UHODWHG�WR�PRWLRQ��WLPH�RI�SDLQ�UHOLHI��DQG�SDLQ�UHODWHG�
WR�LQMHFWLRQ��LQWHQVLW\�DQG�GXUDWLRQ��ZHUH�PHDVXUHG�XS�WR����KUV��7KH�ILUVW�WULDO�VKRZHG�WKDW�36�GHFUHDVHG�
PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ� FRPSDUHG� WR�0+� �S� �� ������� DOWKRXJK� LW� LQFUHDVHG�SDLQ� UHODWHG� WR�
LQMHFWLRQ�FRPSDUHG� WR�0+��S����������7KH�VHFRQG� WULDO�VKRZHG� WKDW�%56�H[KLELWHG�DV�PXFK�HIILFDF\� LQ�
UHOLHYLQJ�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ� DV�36� �S�  � ������� EXW� GHFUHDVHG�SDLQ� UHODWHG� WR� LQMHFWLRQ�
FRPSDUHG�WR�36��S����������,Q�FRQFOXVLRQ��WKH�LQWHUIDVFLDO�LQMHFWLRQ�RI�36�KDV�D�JUHDWHU�DQDOJHVLF�HIIHFW�RQ�
036�EXW� SURGXFHG� VWURQJHU� SDLQ� UHODWHG� WR� LQMHFWLRQ� FRPSDUHG� WR�0+��%56� LV� HTXLYDOHQW� WR�36� LQ�
DQDOJHVLF� HIIHFW� DQG�SURGXFHG� OHVV�SDLQ� UHODWHG� WR� LQMHFWLRQ� FRPSDUHG� WR�36��7KHVH� UHVXOWV� LQGLFDWH� WKDW�
%56�LV�WKH�DSSURSULDWH�VROXWLRQ�IRU�DQ�LQWHUIDVFLDO�LQMHFWLRQ�WR�WUHDW�036��DQG�WKDW�WKH�DFWLRQ�PHFKDQLVPV�
DUH�QRW�UHODWHG�WR�WKH�SDLQ�LQWHQVLW\�DVVRFLDWHG�ZLWK�WKH�LQMHFWLRQV�RU�WKH�SKDUPDFRORJLFDO�DQHVWKHWLF�HIIHFW�

.H\�ZRUG��DFXSXQFWXUH��FKURQLF�SDLQ��P\RIDVFLD��WULJJHU�SRLQWV��XOWUDVRXQG



XVLQJ� ORFDO� DQHVWKHWLF� LQMHFWLRQ�� SK\VLRORJLFDO� VDOLQH�
�36��KDV�WUDGLWLRQDOO\�EHHQ�XVHG�IRU�SODFHER�FRQWURO��
+RZHYHU�� D� SUHYLRXV� VWXG\� VKRZHG� WKDW� D� ORFDO�
LQMHFWLRQ��LQWR�D�PXVFOH�WLVVXH��RI�36�IRU�036�SDWLHQWV�
ZDV�HTXDOO\�RU�PRUH�HIIHFWLYH�WKDQ�DQ�LQMHFWLRQ�RI������
PHSLYDFDLQH�K\GURFKORULGH��0+���ORFDO�DQHVWKHWLF������
3DLQ� UHODWHG� WR� LQMHFWLRQ�RI�36� WHQGV� WR� EH�JUHDWHU�
WKDQ�WKDW�RI�D�ORFDO�DQHVWKHWLF��6RPH�VWXGLHV�LQGLFDWHG�
WKDW� WKH� VWURQJHU� WKH� LQWHQVLW\� RI� SDLQ� UHODWHG� WR�
LQMHFWLRQ�� WKH�JUHDWHU� LWV� DQDOJHVLF� HIIHFW�� EXW� WKHVH�
UHVXOWV�DUH�FRQWURYHUVLDO�������7KH�6\VWHPDWLF�UHYLHZV�LQ�
WKH�&RFKUDQH�GDWDEDVH�VKRZHG�WKDW�DGMXVWLQJ�WKH�S+�
RI�D�VROXWLRQ� WR�D� OHYHO�FORVHU� WR� WKH�SK\VLRORJLF�S+�
���� UHGXFHV�SDLQ� UHODWHG� WR� LQMHFWLRQ����$FFRUGLQJO\��
ZH�H[SHFWHG� WKDW� WKH� ORFDO� LQMHFWLRQ�RI�ELFDUERQDWHG�
5LQJHU¶V� VROXWLRQ� �%56�� �H[WUDFHOOXODU� IOXLG� VLPLODU�
WR� EORRG�SODVPD�� S+������ZRXOG�EH� IDU� OHVV� SDLQIXO�
WKDQ�36��EXW�DV�HIIHFWLYH�DV�36��
� ,QWHUIDVFLDO� LQMHFWLRQ�ZLWK� D� ORFDO� DQHVWKHWLF� KDV�
EHHQ�XVHG� DV� D� FRPSDUWPHQW� EORFN� IRU� QHUYH�EORFN�
DQHVWKHVLD���������7KH� LQWHUIDVFLDO� EORFN� RI� D� ORFDO�
DQHVWKHWLF�ZDV� VXJJHVWHG� WR� EH� HIIHFWLYH� LQ� WUHDWLQJ�
036�SDWLHQWV��7KH�IOXLG�LQMHFWHG�LQWR�WKH�LQWHUIDVFLDO�
VSDFH�RI� FDGDYHUV� XQGHU� XOWUDVRQRJUDSK\�KDV� EHHQ�
FRQILUPHG� E\� DQDWRPLFDO� GLVVHFWLRQ����� 'HQVH�
LQQHUYDWLRQ�RI� VHQVRU\� ILEHUV�� LQFOXGLQJ�SUHVXPDEO\�
QRFLFHSWLYH�ILEHUV��RQ�WKH�RXWHU�OD\HU�RI�WKRUDFROXPEDU�
IDVFLD�ZDV�UHSRUWHG�����$SSURDFKLQJ�WKH�RXWVLGH�RI�WKH�
P\RIDVFLD��HSLP\VLXP��PLJKW�EH�PRUH�HIIHFWLYH�WKDQ�
DSSURDFKLQJ� WKH� LQVLGH� �PXVFOH� WLVVXH���+RZHYHU��
WKHUH� DUH� QR�SURVSHFWLYH� VWXGLHV� DERXW� WKH� HIIHFW� RI�
LQWHUIDVFLDO�LQMHFWLRQ�LQ�036�SDWLHQWV�
� ,QWHUIDVFLDO�LQMHFWLRQ�RI�36�RU�%56�LV�H[SHFWHG�WR�
UHGXFH� FRPSOLFDWLRQV� RI� ORFDO� DQHVWKHWLFV��:H�
SHUIRUPHG�LQWHUIDVFLDO�LQMHFWLRQ�XQGHU�XOWUDVRQRJUDSK\�
ZKLFK�HQDEOHG�XV�WR�GHWHUPLQH�WKH�LQMHFWLRQ�VLWH�DQG�
WKH� LQMHFWHG� VROXWLRQ� LQ� WKH� LQWHUIDVFLDO� VSDFH��:H�
FRPSDUHG� WKH� HIILFDF\� DQG� VDIHW\�RI� WKH� LQWHUIDVFLDO�
LQMHFWLRQ�RI�36��0+�DQG�%56�IRU�036�SDWLHQWV��DQG�
DWWHPSWHG�WR�HOXFLGDWH�WKH�SRVVLEOH�DFWLRQ�PHFKDQLVPV�
RI�LQWHUIDVFLDO�LQMHFWLRQ��
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� )XOO� HWKLFDO� DSSURYDO�ZDV�JUDQWHG� IRU� WKH� VWXG\�
�0HGLFDO�(WKLFV�&RPPLWWHH�RI�.DQD]DZD�8QLYHUVLW\���
7KH� VWXG\�ZDV� UHJLVWHUHG� LQ� WKH�8QLYHUVLW\�+RVSLWDO�
0 H G L F D O � , Q I R UP D W L R Q � 1 H WZ R U N � L Q � - D S D Q�
�80,1������������,W�ZDV�D�SURVSHFWLYH��UDQGRPL]HG��
DFWLYH�FRQWUROOHG��GRXEOH�EOLQGHG�VWXG\�SHUIRUPHG�DW�
DQ�RXWSDWLHQW� SDLQ� FOLQLF� LQ� -DSDQ�� GLYLGHG� LQWR���

SDUWV�� ILUVW��ZH� FRPSDUHG�36� �S+������ DQG�0+� �S+�
�����DV�DFWLYH�FRQWUROV��IURP�-DQXDU\���WK�WR�)HEUXDU\�
�QG�������DQG�VHFRQG��ZH�FRPSDUHG�%56��S+������DQG�
36��S+������DV�DFWLYH�FRQWUROV��IURP�0DUFK���WK�WR���WK

������7KH�SURWRFROV�LQ�WKH�ILUVW�DQG�VHFRQG�WULDOV�ZHUH�
FRPSOHWHO\�WKH�VDPH�H[FHSW�IRU�WKH�VROXWLRQV��0+�RU�
%56��XVHG�

3DWLHQWV
� 5HFUXLWPHQW� UDQ� IURP� -DQXDU\� WR�0DUFK�������
3DWLHQWV�WUHDWHG�DW�WKH�.LPXUD�3DLQ�&OLQLF��0DHEDVKL��
-DSDQ��ZHUH� LQYLWHG� WR�SDUWLFLSDWH��:ULWWHQ� LQIRUPHG�
FRQVHQW�ZDV�JLYHQ�E\�DOO�SDWLHQWV�EHIRUH�HQUROPHQW�LQ�
WKH�VWXGLHV��$�SK\VLFLDQ�RI� WKH�FOLQLF�SUHVHOHFWHG� WKH�
SDWLHQWV�DQG� LQIRUPHG� WKHP�DERXW� WKH�HOLJLELOLW\�DQG�
H[FOXVLRQ� FULWHULD��3DWLHQWV�ZKR�ZHUH� HOLJLEOH� DQG�
ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�ZHUH�WKHQ�DVVHVVHG�
E\� DQ� LQGHSHQGHQW� H[DPLQHU� LQFOXGLQJ� D� GHWDLOHG�
SK\VLFDO�H[DPLQDWLRQ�DQG�FROOHFWLRQ�RI�EDVHOLQH�GDWD��
� 7KH� HOLJLELOLW\� FULWHULD�ZHUH�036�RI� VSHFLILF�
PXVFOHV�IRU�DW�OHDVW���PRQWKV��036�FULWHULD�ZHUH�WKH�
IROORZLQJ�����UHJLRQDO�PXVFOH�SDLQ�����SDOSDWLRQ�RI�WDXW�
EDQGV�LQ�SDLQIXO�PXVFOHV�����H[TXLVLWH�WHQGHUQHVV�VSRWV�
�P\RIDVFLDO�WULJJHU�SRLQWV��LQ�WKH�WDXW�EDQGV�����SDWLHQW¶V�
UHFRJQLWLRQ�RI�SDLQ�HYRNHG�E\�SK\VLFDO�SUHVVLQJ�RQ�D�
P\RIDVFLDO� WULJJHU� SRLQW�� DQG���� OLPLWDWLRQ�RI� WKH�
SDVVLYH�UDQJH�RI�PRWLRQ��520��GXH�WR�PXVFOH�SDLQ����
7KH�VSHFLILF�PXVFOHV� LQYHVWLJDWHG� LQ�RXU� VWXG\�ZHUH�
WKH� IROORZLQJ�� FHUYLFDO�� WKRUDFLF� DQG� OXPEDU�
WUDQVYHUVRVSLQDO�PXVFOH� �760��� OHYDWRU� VFDSXODH�
PXVFOH� �/60���PLGGOH� VFDOHQH�PXVFOH� �60��� XSSHU�
SDUWV�RI�WKH�WUDSH]LXV�PXVFOH��70���DQG�LQIUDVSLQDWXV�
PXVFOH� �,60���7KH� H[FOXVLRQ� FULWHULD�ZHUH� WKH�
IROORZLQJ�� WDNLQJ� DQWL�WKURPERWLF� GUXJV� RU� DQWL�
FRDJXODQW� GUXJV�� KLVWRU\� RI� EOHHGLQJ� GLVRUGHUV��
SUHVHQFH� RI� FDQFHU�� KLVWRU\� RI� VSLQDO� RU� VKRXOGHU�
VXUJHU\�� SUHVHQFH�RI� D� ORFDO� RU� V\VWHPLF� LQIHFWLRQ��
DFXWH� WUDXPD� �ZLWKLQ� D�ZHHN��� DOOHUJ\� WR� DQHVWKHWLF�
DJHQWV��DQG�H[WUHPH�IHDU�RI�QHHGOHV����,Q�DGGLWLRQ��ZH�
H[FOXGHG�WKH�SDWLHQWV�ZKR�GLVDJUHHG�WR�VWRS�DQ\�RWKHU�
XVXDO�WUHDWPHQWV��H�J���SK\VLFDO�WKHUDS\��DFXSXQFWXUH��
PDVVDJH�� RU� SHU�UHTXHVW�PHGLFDWLRQV�� XQWLO� WKHLU�
SDUWLFLSDWLQJ�WULDO�ILQLVKHG��5HJXODU�PHGLFDWLRQV�ZHUH�
DOORZHG�WR�WDNH�

&OLQLFDO�WULDO�HQGSRLQWV�
� 7KH�HQGSRLQWV�ZHUH�WKH�VDPH�EHIRUH�DQG�DIWHU�WKH�
VWXG\�ZDV� VWDUWHG��+HUH� DUH� RXU� HQGSRLQWV� IRU� WKH�
DGDSWHG�ILQDO�UHVHDUFK�SURWRFRO�WKDW�ZDV�DFFHSWHG�E\�
WKH�(WKLFDO�&RPPLWWHH�DW�.DQD]DZD�8QLYHUVLW\��



� 7KH�SULPDU\� HQGSRLQW�ZDV� WKH� FKDQJH�RYHU� WLPH�
LQ� WKH�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ�ZKLFK�KDG�
EHHQ� XVHG� LQ� WKH� SUHYLRXV� VWXG\����� 3DWLHQWV�ZHUH�
DVNHG� WR�PRYH� WKHLU�036�DIIHFWHG�PXVFOH� LQ� WKH�
PRVW� SDLQ�LQGXFLQJ�GLUHFWLRQ� DQG� WR� VFRUH� WKH�SDLQ�
LQWHQVLW\�RQ�D�QXPHULF�UDWLQJ�VFDOH��156��RI���WR����
ZLWK���HTXDOLQJ�³QR�SDLQ´�DQG����HTXDOLQJ�³WKH�ZRUVW�
SDLQ�SRVVLEOH�´�7KH�GLUHFWLRQ�ZH�PHDVXUHG�ZDV� IRU�
WKH�PD[LPXP�H[WHQGHG�SRVLWLRQV�RI� HDFK�PXVFOH�
�760��/60��60��70�� DQG� ,60���7KH� UHVSHFWLYH�
FKDQJH� LQ� SDLQ� LQWHQVLW\�ZDV� UHFRUGHG� RYHU� WLPH�
�EHIRUH�WKH�LQWHUYHQWLRQ���������DQG����PLQ�DIWHU��DQG�
����������������������������������������������DQG����KU�
DIWHU� WKH� LQMHFWLRQ��� 7KH� SDLQ� LQWHQVLWLHV� ZHUH�
UHFRUGHG� LQ� WKH� FOLQLF� XQWLO� �� KUV� DIWHU� WKH� LQMHFWLRQ��
DQG�IURP��� WR����KU�DIWHUZDUG�ZHUH�UHFRUGHG�E\� WKH�
SDWLHQWV� DW� KRPH��3DWLHQWV� GLG�QRW� QHHG� WR� UHFRUG�
WLPHV�ZKHQ�WKH\�IRUJRW�WR�NHHS�WUDFN�RU�GXULQJ�VOHHS�
� :H�GHILQHG���VHFRQGDU\�HQGSRLQWV�����7KH�WLPH�RI�
SDLQ� UHOLHI�ZDV�GHILQHG�DV� WKH�GXUDWLRQ� LQ�ZKLFK� WKH�
SDWLHQW� IHOW� HIILFDF\� IURP� WKH� LQWHUYHQWLRQ��3DWLHQWV�
UHFRUGHG�LI�WKH\�IHOW�HIILFDF\�RU�QRW�DW�WKH�VDPH�WLPH�
WKDW� WKH�PD[LPXP�SDLQ� UHODWHG� WR� LQWHQVLW\�ZDV�
UHFRUGHG�� ���7KH� LQWHQVLW\� DQG� GXUDWLRQ� RI� SDLQ�
DVVRFLDWHG�ZLWK�LQMHFWLRQ��3DLQ�LQWHQVLW\�ZDV�UHFRUGHG�
E\�156��3DLQ�GXUDWLRQ�ZDV� UHFRUGHG� DV� WKH� WLPH� LW�
ODVWHG� DIWHU� WKH� LQMHFWLRQ�� ���&KDQJHV� LQ� WKH�SDVVLYH�
520�RI� WKH�036�PXVFOH�DIWHU� WKH� LQMHFWLRQ��%HIRUH�
WKH� LQMHFWLRQ�� DQ� H[DPLQHU� H[DPLQHG� WKH� SDVVLYH�
520�RI� WKH�036�DIIHFWHG�PXVFOH� DW�PD[LPXP�
H[WHQVLRQ��7KLUW\�PLQXWHV� DIWHU� WKH� LQMHFWLRQ�� WKH�
H[DPLQHU� H[DPLQHG� DJDLQ� LI� WKH� SDVVLYH� 520�
LPSURYHG�RU�QRW��L�H��<HV�RU�1R������$GYHUVH�HYHQWV��
:H� UHFRUGHG� DQ\� XQFRPIRUWDEOH� SK\VLRORJLFDO�
V\PSWRPV� DQG� VLJQV� �H�J��� SDUDO\VLV�� K\SRHVWKHVLD��
QDXVHD�� YDVRYDJDO� UHIOH[�� K\SRWHQVLRQ�� DOOHUJLF�
UHDFWLRQ�WR�WKH�VROXWLRQV��RU�PDMRU�KDHPRUUKDJH�IURP�
WKH�LQMHFWLRQ�VLWH��

5DQGRPL]DWLRQ�DQG�DOORFDWLRQV
� $IWHU� EDVHO LQH� DVVHVVPHQW�� SDW LHQWV� ZHUH�
UDQGRPO\�DVVLJQHG�E\�D�UROO�RI�WKH�GLFH�WR�HLWKHU�WKH�
36�JURXS�RU�0+�JURXS�LQ�WKH�ILUVW�WULDO��DQG�WR�WKH�36�
JURXS� RU� %56� JURXS� LQ� WKH� VHFRQG� WULDO�� 7KH�
H[DPLQHUV�ZHUH�DOO�EOLQGHG��DV�PHQWLRQHG�EHORZ��
� 7KH�VSHFLILF�VWHSV�RI�UDQGRPL]DWLRQ�DQG�DOORFDWLRQ�
ZHUH�DV�IROORZV�����3K\VLFLDQ�$�SUHVHOHFWHG�WKH�SDWLHQWV�
DQG�LQIRUPHG�WKHP�DERXW�WKH�HOLJLELOLW\�DQG�H[FOXVLRQ�
FULWHULD�����3K\VLFLDQ�%�DVVHVVHG�WKH�SDUWLFLSDQWV�ZKR�
ZHUH�HOLJLEOH�DQG�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�WULDO��7KLV�

DVVHVVPHQW�LQFOXGHG�D�GHWDLOHG�SK\VLFDO�H[DPLQDWLRQ�
DQG�FROOHFWLRQ�RI�EDVHOLQH�GDWD�����1XUVH�$�UROOHG�WKH�
GLFH� IRU� WKH� UDQGRPL]DWLRQ� WR� WKH� ILUVW� SDWLHQW� HYHU\�
GD\��DVVLJQLQJ�RQH�JURXS�HYHQ�QXPEHUV�DQG�WKH�RWKHU�
JURXS�RGG�QXPEHUV�RQ�WKH�FDVW�RI�WKH�GLFH��7KH�ILUVW�
SDWLHQW�ZDV� DVVLJQHG� WR� WKH�RQH�JURXS�� WKH� VHFRQG�
SDWLHQW�ZDV�DVVLJQHG� WR� WKH�RWKHU�JURXS�� WKH� WKLUG� WR�
WKH�RQH�JURXS�� DQG� VR�RQ�� ���1XUVH�%�SUHSDUHG� WKH�
PHGLFLQDO� VROXWLRQV� �36��0+��RU�%56��� DQG� WRROV�
�V\ULQJHV� DQG�ER[HV�ZHUH�RI� WKH� VDPH� VKDSH�� DQG�
HYHU\� VROXWLRQ� ZDV� WUDQVSDUHQW�� FRORUOHVV� DQG�
RGRUOHVV��� ���1XUVH�$�KDQGHG�RYHU� D� UDQGRPL]HG�
V\ULQJH�WR�SK\VLFLDQ�%�����3K\VLFLDQ�%�SHUIRUPHG�WKH�
LQWHUIDVFLDO�LQMHFWLRQ�XQGHU�XOWUDVRQRJUDSK\�����1XUVH�
&��HVWLPDWRU�RI�WKH�RXWFRPHV��UHFRUGHG�WKH�RXWFRPH�
PHDVXUHPHQWV��

,QMHFWLRQ�SRLQWV�DQG�LQMHFWHG�YROXPH
� 7KH� LQMHFWHG�SRLQWV�ZHUH� HLWKHU� WKH�PRVW� SDLQIXO�
SRLQW� RQ� WKH�PDUJLQV� RI� WKH�036�DIIHFWHG�PXVFOH�
�LQWHU�PXVFOHV��RU� WKH�SRLQW�EHWZHHQ� WKH�PXVFOH�DQG�
WKH�ERQH��:H� VHOHFWHG� WKH��� IROORZLQJ� VSDFHV� DQG�
LQMHFWLRQ�YROXPHV�� EHWZHHQ�760�DQG� WKH�YHUWHEUD�
ZKHQ�WKH�DIIHFWHG�PXVFOH�ZDV�760��LQMHFWHG�YROXPH��
���PO��� EHWZHHQ�/60�DQG�60�ZKHQ� WKH� DIIHFWHG�
PXVFOH�ZDV�/60�DQG�60����PO���WKH�VSDFH�EHWZHHQ�
/60�DQG�70�ZKHQ� WKH�036�DIIHFWHG�PXVFOH�ZDV�
/60�DQG�70����PO���EHWZHHQ� ,60�DQG� WKH�VFDSXOD�
ZKHQ�WKH�DIIHFWHG�PXVFOH�ZDV�,60����PO����

3URWRFR O� R I� LQ WHU IDVF LD O� LQ MHF W LRQ� XQGHU�
XOWUDVRQRJUDSK\

:H�GHILQHG�³LQWHUIDVFLDO�VSDFH´�DV�WKH�VSDFH�RXWVLGH�
RI�D�PXVFOH�RU�D�WHQGRQ��L�H���VXEFXWDQHRXV�VSDFH��WKH�
VSDFH�EHWZHHQ� HSLP\VLXPV�� WKH� VSDFH�EHWZHHQ� WKH�
SHULRVWHXP�DQG� HSLP\VLXP�� DQG� WKH� VSDFH� DURXQG�
WHQGRQV���(DFK�SDWLHQW�ZDV�JLYHQ�D�VLQJOH�LQMHFWLRQ�RI�
D�UDQGRPL]HG�VROXWLRQ��7KH�SDWLHQWV¶�SRVLWLRQV�GXULQJ�
WKH� LQMHFWLRQ�ZHUH� VXSLQH�� ODWHUDO� RU� SURQH�� IRU�
FRPIRUW��:H�SHUIRUPHG�WKH�LQMHFWLRQV�ZLWK����JDXJH�
QHHGOH��RXWHU�GLDPHWHU�������PP��OHQJWK�����PP��IRU�
WKH� VSDFH�EHWZHHQ�760�DQG� WKH�YHUWHEUD�� DQG�ZLWK�
���JDXJH�QHHGOHV� �RXWHU� GLDPHWHU�� �����PP�� OHQJWK��
���PP�RU����PP��IRU�WKH�RWKHUV��
� :H� SHUIRUPHG� LQWHUIDVFLDO� LQMHFWLRQ� XQGHU�
XOWUDVRQRJUDSK\�� 7KH� UHSUHVHQWDWLYH� LQMHFWHG�
VROXWLRQV�EHWZHHQ� WKH�/60�DQG�70�ZHUH� VKRZQ� LQ�
)LJ�� �D��7R� LGHQWLI\� WKH� LQWHUIDVFLDO� VSDFH�EHWZHHQ�
760�DQG�WKH�YHUWHEUD��ZH�DOVR�DSSOLHG�WKH�VR�FDOOHG�
³ORVV�RI�UHVLVWDQFH� WHFKQLTXH�´���� ZKLFK� ZHUH�



JHQHUDOO\� SHUIRUPHG� WR� LGHQWLI\� WKH� HSLGXUDO� VSDFH�
GXULQJ� HSLGXUDO� SXQFWXUH� XQGHU� XOWUDVRQRJUDSK\�
�1REOXV�E\�+LWDFKL�$ORND�0HGLFDO��&R���/WG���7RN\R��
-DSDQ��$XWKRUL]DWLRQ�QXPEHU�����$%%=;������������
���$�QHHGOH�ZLWK�DLU� LQ�WKH�V\ULQJH�ZDV�LQVHUWHG�LQWR�
WKH�VNLQ�����%\�VORZO\�LQWURGXFLQJ�WKH�QHHGOH�LQWR�WKH�
LQWHUIDVFLDO� VSDFH�ZLWK� LQWHUPLWWHQW� RU� FRQWLQXRXV�
SUHVVXUH�RQ�SOXQJHU�RI�WKH�V\ULQJH��ZH�FRQILUPHG�WKH�
LQWHUIDVFLDO�VSDFH�E\�FKHFNLQJ�DLU� VSUHDGLQJ� LQWR� WKH�
VSDFH�XQGHU� XOWUDVRQRJUDSK\� DQG�RU� WKH� IHHOLQJ�RI�
VXGGHQ�ORVV�RI�WKH�SUHVVXUH�RQ�SOXQJHU�RI�WKH�V\ULQJH��
�� :H� LQMHFWHG� WKH� UDQGRPL]HG� VROXWLRQ� DW� WKH�
GHVLJQDWHG� VLWH� XQGHU� XOWUDVRQRJUDSK\��7KH� LQMHFWHG�
VROXWLRQV�EHWZHHQ� WKH�760�DQG� WKH�YHUWHEUD�ZHUH�
VKRZQ�LQ�)LJ���E��

3URWRFRO�DIWHU�LQWHUIDVFLDO�LQMHFWLRQ
� :H�XVHG�QR�RWKHU�WUHDWPHQW��H�J���QR�SK\VLRORJLFDO�
WKHUDS\��DFXSXQFWXUH��PDVVDJH��KRW�SDFN��QRU�DGGLWLRQDO�
PHGLFDWLRQV���:H�NHSW�WKH�SDWLHQWV�DW�UHVW�LQ�EHG�XQWLO�
���PLQXWHV�DIWHU�WKH�LQMHFWLRQ��DQG�WKHQ�FKHFNHG�WKHLU�
EORRG�SUHVVXUH�DQG�ORRNHG�IRU�DQ\�DGYHUVH�HYHQWV��:H�
DVNHG�SDWLHQWV� IRU� WKHLU� FRRSHUDWLRQ� LQ�QRW�XVLQJ�DQ\�
RWKHU� WUHDWPHQWV�XQWLO� WKHLU� UHFRUGLQJV�ZHUH� ILQLVKHG��
EXW�WKH\�ZHUH�DOORZHG�WR�UHFHLYH�DQ\�RWKHU�WUHDWPHQW�
WKH\�ZLVKHG�� ,I� WKH\� UHFHLYHG� DQ\�RWKHU� WUHDWPHQWV��

KRZHYHU��ZH�ZRXOG� H[FOXGH� WKHP� IURP� WKH� VWXG\��
:H�DOORZHG� WKH�SDWLHQWV� WR� DVN�XV� DERXW� WKH�SUHVHQW�
VWXG\�DQG� WKHLU� FRQGLWLRQV�E\� VQDLO�PDLO�� H�PDLO� DQG�
WHOHSKRQH��7KH�SDWLHQWV�ZHUH� DVNHG� WR� WXUQ� LQ� WKHLU�
ILQLVKHG� UHFRUGV� WR� WKH� FOLQLF� E\�KDQG�RU�PDLO� DIWHU�
WKH�SURWRFRO�

6WDWLVWLFV
� )RU�DQDO\VHV�RI�FKDQJH�LQ�PD[LPXP�SDLQ�UHODWHG�
WR�PRWLRQ��156��RI�SULPDU\�HQGSRLQW��ZH� WHVWHG� WKH�
��ZD\� UHSHDWHG�PHDVXUH�$129$�� IROORZHG� E\�
+ROP�6LGDN�PXOWLSOH�FRPSDULVRQ�WHVWV�� LI�ZDUUDQWHG��
7KH�GDWD�ZHUH�H[SUHVVHG�DV�PHDQ� �6(0��:H�WHVWHG�
RXU�K\SRWKHVHV�RQ�TXDQWLWDWLYH�GDWD�DERXW�WKH�WLPH�RI�
SDLQ� UHOLHI�� SDLQ� UHODWHG� WR� LQWHUIDVFLDO� LQMHFWLRQ��
DGYHUVH� HYHQWV�� DQG� SDVVLYH� 520�ZLWK�0DQQ�
:KLWQH\¶V�8�WHVW��$�3�YDOXH�RI��������ZDV�FRQVLGHUHG�
VLJQLILFDQW��$OO�FDOFXODWLRQV�ZHUH�FDUULHG�RXW�ZLWK�WKH�
6LJPD3ORW������VWDWLVWLFDO�VRIWZDUH��6\VWDW�6RIWZDUH��
,QF��86$���
� 6DPSOH�VL]H�FDOFXODWLRQ�ZDV�SHUIRUPHG�WR�SULPDU\�
HQGSRLQW�EHIRUH�WKH�VWXGLHV�VWDUWHG��2XU�LQWHQWLRQ�ZDV�
WR�DQDO\]H�DW�OHDVW����SDWLHQWV�SHU�JURXS��ZKLFK�LI�JLYHQ�
D� VWDQGDUG�GHYLDWLRQ�RI� ��������ZRXOG�KDYH�SURYLGHG�
����SRZHU� DW� WKH���� VLJQLILFDQFH� OHYHO� WR� GHWHFW� D�
��SRLQW�GLIIHUHQFH�LQ�FKDQJH�LQ�PD[LPXP�SDLQ�UHODWHG�
WR�PRWLRQ��:H�HVWLPDWHG�D�GURSRXW� UDWH�RI�����DQG�
WKHUHIRUH� DLPHG� WR� UHFUXLW� ���SDWLHQWV� IRU� HDFK� WULDO��
)RUW\�RQH�SDWLHQWV�SDUWLFLSDWHG�LQ�WKH�ILUVW�WULDO�DV�ZHOO�
DV�WKH�VHFRQG��7KH�VL]H�ZDV�GHFLGHG�XSRQ�FRQVLGHULQJ�
WKH�PLQLPXP�QXPEHU�RI�SDUWLFLSDQWV�QHHGHG�WR�GHWHFW�
D� FOLQLFDOO\�ZRUWKZKLOH� GLIIHUHQFH� IURP�DQ� HWKLFDO�
SRLQW�RI�YLHZ�������

5(68/76

%DVHOLQH�FKDUDFWHULVWLFV
� ,Q�WKH�ILUVW�WULDO��)LJ���D���ZH�LQFOXGHG����SDWLHQWV��
���SDWLHQWV�ZHUH�UDQGRPO\�DVVLJQHG�WR�WKH�36�JURXS�
DQG����SDWLHQWV�WR�WKH�0+�JURXS��,Q�WKH�VHFRQG�WULDO�
�)LJ�� �E���ZH� DOVR� LQFOXGHG����SDWLHQWV�� ���SDWLHQWV�
ZHUH�UDQGRPO\�DVVLJQHG�WR�WKH�%56�JURXS�DQG����WR�
WKH�36�JURXS��1R�SDWLHQWV�ZHUH� ORVW� WR� IROORZ�XS� LQ�
HLWKHU�WULDO��6L[�SDWLHQWV�ZHUH�RYHUODSSHG�EHWZHHQ�WKH�
ILUVW� WULDO� DQG� WKH� VHFRQG��7KH�JURXSV�RI� SDWLHQWV� LQ�
ERWK� WULDOV� KDG�QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH�
LQ� GHPRJUDSKLF� �H�J���PHDQ� DJH��ZRPDQ� VH[��PHDQ�
G LVHDVH� GXUD W LRQ �� GUXJV� WDNHQ�� DQG� G LVHDVH�
FKDUDFWHULVWLFV� �H�J���PHDQ�SDLQ� LQWHQVLW\� RI�036�
DIIHFWHG�PXVFOH�EHIRUH�WKH�LQMHFWLRQ���7DEOH����





&RQILUPDWLRQ� RI� LQWHUIDVFLDO� LQMHFWLRQ� XQGHU�
XOWUDVRQRJUDSK\�
� :H� FKHFNHG� WKH� LQMHFWHG� IOXLG� LQ� WKH� LQWHUIDVFLDO�
VSDFH� E\� XO W UDVRQRJUDSK\�� 8OWUDVRQRJUDSK\�
H[DPLQDWLRQ� UHYHDOHG� WKDW�ZH� FRXOG� VXFFHVVIXOO\�
SHUIRUP� WKH� ³LQWHUIDVFLDO´� LQMHFWLRQ� LQ� DOO� SDWLHQWV�
LQYROYHG�LQ�RXU�WULDOV��

(QGSRLQWV�LQ�WKH�ILUVW�WULDO��0+�YV��36�
� 5HJDUGLQJ� WKH�SULPDU\� HQGSRLQW�� WKH�PHDQ�156�
VFRUH� LQ�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ�GHFUHDVHG�
VLJQLILFDQWO\� ³DIWHU� WKH� WUHDWPHQW´� FRPSDUHG� WR�
³EHIRUH� WKH� WUHDWPHQW´� GXULQJ� WKH� HQWLUH� REVHUYDWLRQ�
LQ� ERWK� WKH�36� DQG�0+�JURXSV� �S� �� �������7KH�36�
JURXS� VKRZHG� VLJQLILFDQWO\� ORZHU�156� VFRUHV�
FRPSDUHG� WR� WKH�0+�JURXS� �DGMXVWHG�ZKROH�JURXS�
GLIIHUHQFH�� S� �� �������$OWKRXJK� WKHUH� ZDV� QR�

VWDWLVWLFDO� GLIIHUHQFH�EHWZHHQ� WKH�JURXSV�XQWLO� �� KUV�
DIWHU�LQMHFWLRQ��GHFUHDVHV�LQ�WKH�156�VFRUH�LQ�WKH�36�
JURXS�ZHUH� VLJQLILFDQWO\� JUHDWHU� WKDQ� LQ� WKH�0+�
JURXS�IURP����WKURXJK����KUV�DIWHU�LQMHFWLRQ��IURP����
WR����KUV�DIWHU�LQMHFWLRQ��S����������DQG�IURP����WR����
KUV�DIWHU�LQMHFWLRQ��S���������)LJ���D���
� &RQFHUQLQJ���VHFRQGDU\�HQGSRLQWV�� WKH�36�JURXS�
VKRZHG� D� VLJQLILFDQWO\� ORQJHU� ODVWLQJ� WLPH�RI� SDLQ�
UHOLHI� �S� �� ������)LJ�� �E�� FRPSDUHG� WR�0+��7KH�36�
JURXS�VKRZHG�JUHDWHU�LQWHQVLW\��S���������)LJ���F��DQG�
GXUDWLRQ��S���������)LJ���G��RI�SDLQ�UHODWHG�WR�LQMHFWLRQ�
FRPSDUHG�WR�WKH�0+�JURXS��7KH�SDVVLYH�520�RI�WKH�
036�DIIHFWHG�PXVFOH�DIWHU� WKH�LQMHFWLRQ�LPSURYHG�LQ�
ERWK�JURXSV��������LQ�WKH�36�JURXS��������LQ�WKH�0+�
JURXS���1R�VHULRXV�DGYHUVH�UHDFWLRQV�ZHUH�REVHUYHG��
0LOG� UHDFWLRQV� DIWHU� WKH� LQMHFWLRQ� �KHDY\� IHHOLQJ�
DURXQG�WKH�LQMHFWLRQ�DUHD��ZHUH�UHSRUWHG�E\���SDWLHQWV�



LQ�WKH�36�JURXS��DQG�E\���SDWLHQWV�LQ�WKH�0+�JURXS��
� 7R�FRQILUP�WKDW�SDUWLFLSDQWV�ZHUH�NHSW�EOLQG�XQWLO�
WKH�VWXG\�KDG�ILQLVKHG��WKH\�ZHUH�DVNHG�ZKHWKHU�WKH\�
NQHZ� WKH�JURXS� WR�ZKLFK� WKH\�ZHUH� DVVLJQHG� DIWHU�
WXUQLQJ�LQ�WKH�UHFRUGV�RI�WKH�ILUVW�WULDO��7KH�DQVZHUV�RI�
36�LQMHFWHG�SDWLHQWV� �Q�  � ����ZHUH� DV� IROORZV��)RXU�
SDWLHQWV� DQVZHUHG�³36´����SDWLHQWV� DQVZHUHG�³0+´��
DQG����SDWLHQWV� DQVZHUHG� ³XQNQRZQ´��7KH� DQVZHUV�
RI�0+�LQMHFWHG�SDWLHQWV� �Q�  � ����ZHUH� DV� IROORZV��
(LJKW� SDWLHQWV� DQVZHUHG� ³36´�� �� SDWLHQWV� DQVZHUHG�
³0+´�� DQG��� SDWLHQWV� DQVZHUHG� ³XQNQRZQ´��7KH�
SHUFHQWDJH�RI� FRUUHFW� DQVZHU�ZDV����� ������� ����
FRQILGHQFH� LQWHUYDO� ���������7KH� SHUFHQWDJH� RI�
³XQNQRZQ´�ZDV����� �������� ���������7KH� UHVXOWV�
VXJJHVWHG� WKDW� SDUWLFLSDQWV� RI� WKH� ILUVW� WULDO�ZHUH�
LQGLFDWHG�WR�EH�EOLQGHG�WKURXJKRXW�WKH�WULDO�

(QGSRLQWV�LQ�WKH�VHFRQG�WULDO��%56�YV��36�
� 5HJDUGLQJ� SULPDU\� HQGSRLQWV�� WKH�PHDQ�156�
VFRUH�RI�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ�GHFUHDVHG�
VLJQLILFDQWO\� ³DIWHU� WKH� WUHDWPHQW´� FRPSDUHG� WR�
³EHIRUH� WKH� WUHDWPHQW´� LQ� ERWK� WKH�%56� DQG� 36�
JURXSV��S����������+RZHYHU�� WKH� WLPH�FRXUVHV�RI� WKH�
156� VFRUHV�ZHUH�QRW� VWDWLVWLFDOO\� GLIIHUHQW� EHWZHHQ�
WKH�%56�JURXS�DQG�WKH�36�JURXS��S� �������)LJ���D���
� &RQFHUQLQJ���VHFRQGDU\�HQGSRLQWV�� WKHUH�ZDV�QR�
GLIIHUHQFH�LQ�WKH�WLPH�RI�SDLQ�UHOLHI�EHWZHHQ�WKH�JURXSV�
�S�  � ������)LJ�� �E���7KH�%56�JURXS� VKRZHG� OHVV�
LQWHQVLW\��S� �������)LJ���F��DQG�GXUDWLRQ��S��������
�)LJ���G��RI�SDLQ�UHODWHG�WR�LQMHFWLRQ�WKDQ�WKH�36�JURXS��
7KH�SDVVLYH�520�RI� WKH�036�DIIHFWHG�PXVFOH�DIWHU�
WKH�LQMHFWLRQ�LPSURYHG�LQ�ERWK�JURXSV��������LQ�WKH�36�
JURXS��������LQ�WKH�%56�JURXS���1R�VHULRXV�DGYHUVH�
UHDFWLRQV�ZHUH�REVHUYHG��0LOG� UHDFWLRQV� DIWHU� WKH�

¶



LQMHFWLRQ� �KHDY\� IHHOLQJ� DURXQG� WKH� LQMHFWLRQ� DUHD��
ZHUH�UHSRUWHG�E\�D�SDWLHQW�LQ�WKH�36�JURXS��EXW�QRW�LQ�
WKH�%56�JURXS��

',6&866,21

� 7KH�SUHVHQW� VWXGLHV� LQGLFDWHG� WKDW� LQWHUIDVFLDO�
LQMHFWLRQ�RI�36�SURYLGHG�036�SDWLHQWV�ZLWK�D�ORQJHU�
DQDOJHVLF� HIIHFW� DQG�PRUH�SDLQ� UHODWHG� WR� LQMHFWLRQ�
WKDQ�0+�� ,Q�DGGLWLRQ��%56�ZDV�HTXLYDOHQW� WR�36� LQ�
DQDOJHVLF�HIIHFW�DQG�OHVV�SUREOHPDWLF�WKDQ�36�LQ�SDLQ�
UHODWHG�WR�LQMHFWLRQ��7KH�LQWHUIDVFLDO�LQMHFWLRQ�RI�%56�
FDQ� WKXV�EH� UHFRPPHQGHG� DV� D�PRUH� HIIHFWLYH�� DQG�
OHVV�SDLQIXO�ORFDO�WUHDWPHQW�IRU�036�SDWLHQWV��

6WXG\�GHVLJQ�DQG�OLPLWDWLRQV
� 2XU� VWXG\�KDG��� OLPLWDWLRQV��)LUVW��ZH� FKRVH� WR�
FRQGXFW���URXQGV�RI�WZR�DUPHG�VWXGLHV�LQVWHDG�RI�RQH�
URXQG�RI� D� WKUHH�DUPHG� WULDO��$� WKUHH�DUPHG� WULDO�
ZRXOG�KDYH� UHTXLUHG����SDWLHQWV��:H� VL]HG�XS� WKH�
VLWXDWLRQ�WKDW�WKH�PD[LPXP�QXPEHU�RI�036�SDWLHQWV�
ZDV� DSSUR[LPDWHO\� ��� LQ� D�ZHHN�ZKHQ�ZH� FRXOG�
FRQGXFW�RQH�WULDO��:H�ZHUH�FRQFHUQHG�WKDW�V\PSWRPV�
DQG�UHVSRQVHV�WR�RXU�LQMHFWLRQV�RI�WKH�SDWLHQWV�ZRXOG�
EH�LQIOXHQFHG�E\�YDULRXV�IDFWRUV�LQFOXGLQJ�ZHDWKHU�LI�
PRUH� WKDQ� RQH� WULDO�ZDV� FRQGXFWHG� LQ� GLIIHUHQW�
VHDVRQV��6\PSWRPV�RI� SDWLHQWV�ZLWK� FKURQLF� SDLQ�
ZHUH� LQIOXHQFHG�E\�EDG�ZHDWKHU� DQG�RQFRPLQJ�EDG�
ZHDWKHU�������� 6HFRQG��ZH� H[DPLQHG� WKH� VKRUW�WHUP�
RXWFRPHV�RI� D� RQH�WLPH� DSSURDFK� WR� FKURQLF� SDLQ�
�036��LQ�RXU�WULDOV��6HYHQW\�WZR�KUV�ZDV�FRQVLGHUHG�
WR� EH� WKH� ORQJHVW� REVHUYDWLRQ�SHULRG�SRVVLEOH� WKDW�
ZRXOG�QRW�HWKLFDOO\�LQWHUIHUH�ZLWK�WKH�SDWLHQWV¶�XVXDO�
WUHDWPHQWV��VLQFH�ZH�WUHDW�036�SDWLHQWV�WZLFH�D�ZHHN�
ZKHQ�QHHGHG��6\VWHPDWLF�UHYLHZV�KDYH�VKRZQ�WKDW�D�
RQH�WLPH�WUHDWPHQW�RI�FKURQLF�SDLQ�GRHV�QRW�UHVXOW�LQ�
ORQJ�WHUP�HIIHFWV�������� ,ULQLFK� LQGLFDWHG� WKH�SRVVLEOH�
ORQJHU�ODVWLQJ�EHQHILW� RI� DFXSXQFWXUH��ZKLFK�PLJKW�
KDYH� DFWLRQ�PHFKDQLVPV� VLPLODU� WR� LQWHUIDVFLDO�
LQMHFWLRQ�RI�%56�����,Q�WKH�IXWXUH��ZH�VKRXOG�HYDOXDWH�
WKH�ORQJ�WHUP�HIIHFWV��EH\RQG����KUV��DQG�WKH�HIIHFWV�
RI� UHSHDWHG� LQWHUIDVFLDO� LQMHFWLRQV�RI�%56��7KLUG��
DOWKRXJK���SDWLHQWV�ZHUH�RYHUODSSHG�EHWZHHQ�WKH�ILUVW�
WULDO��IURP�-DQXDU\���WK�WR�)HEUXDU\��QG�������DQG�WKH�
VHFRQG� �IURP�0DUFK���WK� WR� ��WK� �������ZH�GLG�QRW�
FRQVLGHU� LW� D� SUREOHP�EHFDXVH�ZH�SHUIRUPHG� WKH�
VHFRQG� WULDO�PRUH� WKDQ� D�PRQWK� DIWHU� WKH� ILUVW� WULDO��
)LQDOO\�� WKH�GLIIHUHQFH� LQ� WKH�PD[LPXP�SDLQ� UHODWHG�
WR�PRWLRQ�EHWZHHQ�³EHIRUH´�DQG�³DIWHU�WKH�LQMHFWLRQ´
PLJKW�KDYH�EHHQ�DIIHFWHG�E\�WKH�SODFHER�HIIHFWV��H�J���
WKH�XVH�RI�XOWUDVRQRJUDSK\�DV�D�KLJK�WHFK�GHYLFH��WKH�

H[SHFWDWLRQ� IRU� WKH� WKHUDSHXWLF� SURFHGXUH� LQ� WKH�
FOLQLFDO� VWXG\��� DQG� FRQIRXQGLQJ� IDFWRU� �H�J�� UHSHDW�
PHDVXUHPHQW�RI�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ� LV�
DVVRFLDWHG�ZLWK� VWUHWFKLQJ�� RQH�RI� WKH� WKHUDSLHV� IRU�
036����:H�XVHG�156�DV�SDLQ�LQWHQVLW\�VFDOH� LQVWHDG�
RI�YLVXDO�DQDORJXH�VFDOH��9$6��IRU�WKH�DVVHVVPHQW�RI�
WKH�PD[LPXP�SDLQ� UHODWHG� WR�PRWLRQ�� DOWKRXJK� WKH�
DVVHVVPHQW� RI� SDLQ� LQ�PRWLRQ�E\�156�ZDV� UDUHO\�
UHSRUWHG��%HFDXVH��156�KDV�EHHQ� VKRZQ� WR�EH� DV�
PXFK� VHQVLWLYH� DV� WKH�9$6�� DQG� LV� SUHIHUUHG�RYHU�
9$6�E\�SDWLHQWV�IRU�LWV�UHODWLYH�VLPSOLFLW\�DQG�HDVH�RI�
DGPLQLVWUDWLRQ�DQG�VFDOLQJ����

&KRLFH�RI�VROXWLRQV
� 7KH�&RFKUDQH�'DWDEDVH�VKRZHG�WKDW�DGMXVWLQJ�WKH�
S+�RI�D�VROXWLRQ�WR�D�OHYHO�FORVHU�WR�WKH�SK\VLRORJLF�S+�
����UHGXFHV�SDLQ�UHODWHG�WR�LQMHFWLRQ����&RPPHUFLDOO\�
DYDLODEOH�36�XVXDOO\�KDV�D�S+�DURXQG�����EXW�FDQ�EH�DV�
ORZ�DV���������&RPPHUFLDOO\�DYDLODEOH�0+�FDQ�KDYH�D�
YDULDEOH�S+� �EHWZHHQ����� DQG������� ,Q� WKH� ILUVW� WULDO��
ZH� FKRVH� WKH�0+� �S+������ RVPRWLF� SUHVVXUH� ���� WR�
36��$VWUD=HQHFD�SOF��/RQGRQ��8QLWHG�.LQJGRP�� DV�
WKH� ORFDO� DQHVWKHWLF�� DQG� WKH�36� �S+������2WVXND�
3KDUPDFHXWLFDO�&R���/WG���7RN\R�� -DSDQ��� EHFDXVH�
ERWK�KDYH�D�S+�DQG�RVPRWLF�SUHVVXUH�YHU\�VLPLODU�WR�
HDFK� RWKHU� DQG� KDYH� EHHQ�ZLGHO\� XVHG� IRU� ORFDO�
LQMHFWLRQ� LQ� -DSDQ�� ,Q� WKH� VHFRQG� WULDO��ZH� FKRVH�
%,&$1$7(�� �S+������ RVPRWLF� SUHVVXUH� ���� WR�36��
0J��� ��P(T�/��2WVXND�3KDUPDFHXWLFDO�&R���/WG���
7RN\R��-DSDQ��DV�%56��EHFDXVH�%,&$1$7(��KDV�WKH�
S+�PRVW� VLPLODU� WR�EORRG�SODVPD� �S+������DYDLODEOH�
LQ�-DSDQ��

&KRLFH�RI�LQMHFWLRQ�SRLQWV
� $OWKRXJK�WKH�LQWHUIDVFLDO�VSDFH�ZLWK�WKLFN�QHUYHV�
�H�J���EUDFKLDO�SOH[XV��D[LOODU\�QHUYH��GRUVDO�VFDSXODU�
QHUYH�� UXQQLQJ�ZDV� SUHVXPHG� WR� EH� DQ� HIIHFWLYH�
VSDFH� IRU� SHUIRUPLQJ� WKH� LQWHUIDVFLDO� LQMHFWLRQV�RI� D�
QRQ�DQHVWKHWLF�DJHQW��WKLV�VSDFH�ZDV�QRW�VHOHFWHG�IRU�
RXU� WULDOV� EHFDXVH� WKH� LQMHFWLRQ�RI� D� ORFDO� DQHVWKHWLF�
PD\� FDXVH�K\SRHVWKHVLD� RU� SDUDO\VLV��7KHUHIRUH��ZH�
FKRVH� WKH��� LQWHUIDVFLDO� VSDFHV� VR� DV� QRW� WR� OHW� WKH�
SDUWLFLSDQWV� NQRZ� WR� ZKLFK� JURXS� WKH\� ZHUH�
DVVLJQHG�

3DWKRSK\VLRORJ\�RI�036
� 7KH�SDWKRSK\VLRORJ\�RI�036�KDV�QRW�EHHQ� IXOO\�
XQGHUVWRRG��6RPH�K\SRWKHVHV�KDYH�EHHQ�SURSRVHG���������
0RUH� UHFHQWO\��P\RIDVFLDO� WULJJHU� SRLQWV� KDYH�EHHQ�
FRQVLGHUHG� DV� VLWHV�ZKHUH� QRFLFHSWRUV�� VXFK� DV�



SRO\PRGDO�W\SH� UHFHSWRUV�� DUH� VHQVLWL]HG�E\�YDULRXV�
IDFWRUV� �H�J��� FKHPLFDO�� WKHUPDO�� DQG�PHFKDQLFDO�
VWLPXODWLRQV���������� ,Q� WKH�P\RIDVFLDO� WULJJHU� SRLQWV�
FRPSDUHG� WR� D� QRUPDO�PXVFOH� WLVVXH�� S+�ZDV� ORZ�
DQG� WKH� FRQFHQWUDWLRQ�RI� DOJHVLF� VXEVWDQFHV� �H�J���
VXEVWDQFH�3� DQG�EUDG\NLQLQ��ZDV�KLJK�����/RZ�S+�
PLJKW� FRQWULEXWH� WR� WKH�SDWKRJHQHVLV� RI� SHULSKHUDO�
K\SHUVHQVLWLYLW\�LQ�FKURQLF�PXVFOH�SDLQ�YLD�DFWLYDWLQJ�
DFLG�VHQVLQJ� LRQ� FKDQQHOV����� ,Q� DGGLWLRQ�� WKH�
YLVFRHODVWLFLW\�RI�P\RIDVFLD�ZDV� UHSRUWHG� WR�PRGLI\�
DFWLYDWLRQ� RI� WKH� QHXURQDO� WUDQVGXFHUV� �H�J� ��
PHFKDQRUHFHSWRUV� UHVSRQG� WR� VXUURXQGLQJ� WLVVXH�
YLVFRHODVWLFLW\��ZLWKLQ�P\RIDVFLD�����3HULSKHUDO�DIIHUHQW�
LQ� D�PXVFOH�ZDV� UHVSRQGLQJ� WR� QR[LRXV� VWLPXOL� WR�
WKH�P\RIDVFLD��������$FFRUGLQJO\��ZH� VSHFXODWHG� WKDW�
ORZ�S+�� DOJHVLF� VXEVWDQFHV�� DQG�PHFKDQRUHFHSWRUV�
LQ� WKH� LQWHUIDVFLDO� VSDFH�PLJKW� EH� LQYROYHG� LQ� WKH�
SDWKRSK\VLRORJ\�RI�036�

3RVVLEOH�DFWLRQ�PHFKDQLVP�RI�LQWHUIDVFLDO�LQMHFWLRQ�
IRU�036
� /LWWOH� LV� NQRZQ�DERXW� WKH� DFWLRQ�PHFKDQLVP�RI�
LQWHUIDVFLDO� LQMHFWLRQ�RQ�036��:H� VSHFXODWHG� WKH�
IROORZLQJ�PHFKDQLVPV�RI� LQWHUIDVFLDO� LQMHFWLRQ�E\�
0+��36� DQG�%56�����1D� FKDQQHO� EORFN�E\� D� ORFDO�
DQHVWKHWLF�� ��� DFLG� VWLPXOL� E\� LQMHFWLRQ�RI� ORZ�S+�
VROXWLRQ�� ��� SXQFWXUH� VWLPXOL� E\� QHHGOH� LQMHFWLRQ�
�VDPH� DV� DFXSXQFWXUH��� ���PHFKDQLFDO� VWLPXOL� WR�
P\RIDVFLD� E\� VROXWLRQ� LQMHFWLRQ�� ���ZDVKRXW� RI� WKH�
YDULRXV� DOJHVLF� VXEVWDQFHV� LQ� WKH� LQWHUIDVFLDO� VSDFH��
���GHFUHDVLQJ�RI�WKH�YLVFRVLW\�RI�LQWHUIDVFLDO�IOXLG�E\�
LQMHFWHG�VROXWLRQ��DQG����VHSDUDWLRQ�RI�WKH�P\RIDVFLDO�
OD\HUV�ZKLFK� UHGXFHV�PXVFXODU� IULFWLRQ� UHVXOWLQJ� LQ�
VPRRWK�PRYHPHQW�
� 2XU�ILUVW�WULDO�LQGLFDWHG�WKDW�1D�FKDQQHO�EORFN�E\�
D� ORFDO� DQHVWKHWLF� GLG�QRW� KDYH� DQ\� IDFWRU� DIIHFWLQJ�
WKH� DQDOJHVLF� HIIHFW� RI� WKH� LQWHUIDVFLDO� LQMHFWLRQ� IRU�
036�EHFDXVH�36�ZDV�PRUH� HIIHFWLYH� WKDQ�0+� �D�
ORFDO� DQHVWKHWLF���7KH� VWURQJ�SDLQ� LQWHQVLW\� RQ�36�
LQMHFWLRQ�PLJKW�EH�UHODWHG�WR�WKH�ORZ�S+�EHFDXVH�WKH�
S+�RI�WKH�36�ZH�XVHG�ZDV�DERXW������
� 6RPH� VWXGLHV� LQGLFDWHG� WKDW� WKH� VWURQJHU� WKH�
LQWHQVLW\� RI� SDLQ� UHODWHG� WR� LQMHFWLRQ�� WKH�JUHDWHU� LWV�
DQDOJHVLF�HIIHFW������+RZHYHU��RXU�VHFRQG�WULDO�VKRZHG�
WKDW� WKH� VWURQJ� LQWHQVLW\� RI� SDLQ� UHODWHG� WR� LQMHFWLRQ�
DQG�RU� DFLG� VWLPXOL�ZDV�QRW� D� IDFWRU� UHODWHG� WR� LWV�
DQDOJHVLF� HIIHFW�� EHFDXVH�%56� �S+����� DQG� VLPLODU�
RVPRWLF� SUHVVXUH� WR�36��ZDV� DV� HIIHFWLYH� DV�36� �S+�
������7KHUHIRUH��ZH� VSHFXODWHG� LQ� OLJKW� RI� WKHVH�
FRQVLGHUDWLRQV� WKDW� WKH� IDFWRUV� FRQWULEXWLQJ� WR� WKH�

DQDOJHVLF�HIIHFW�RI�LQWHUIDVFLDO�LQMHFWLRQ�DUH�WKHPVHOYHV�
VWLPXOL� WR�PHFKDQRUHFHSWRUV� E\�QHHGOH� SXQFWXUH��
PHFKDQLFDO�VWLPXOL�E\�VROXWLRQ�LQMHFWLRQ��WKH�ZDVKRXW�
RI� YDULRXV� DOJHVLF� VXEVWDQFHV� LQ� LQWHUIDVFLDO� VSDFH�
ZKLFK�PLJKW� VWLPXODWH� K\SHUVHQVLWLYH�QRFLFHSWRUV��
GHFUHDVH�RI� WKH�YLVFRVLW\�RI� LQWHUIDVFLDO� IOXLG��DQG�RU�
WKH�VHSDUDWLRQ�RI�WKH�P\RIDVFLDO�OD\HUV�ZKLFK�UHGXFHV�
IULFWLRQ��7KHVH�SRVVLEOH� DIIHFWLQJ� IDFWRUV� DVVRFLDWHG�
ZLWK�WKH�LQMHFWLRQ�PLJKW�SURGXFH�WKH�DQDOJHVLF�HIIHFW�
RQ�036�YLD� QRUPDOL]LQJ� WKH�SK\VLRORJLFDO� IXQFWLRQ�
RI�LQWHUIDVFLDO�VSDFH��

&RQFOXVLRQ
� 7KLV� VWXG\� H[DPLQHG� WKH� HIIHFWV� RI� LQWHUIDVFLDO�
LQMHFWLRQ�RI�36��0+�DQG�%56�RQ�036��7KH� UHVXOWV�
VXJJHVWHG� WKDW� WKH� LQWHUIDVFLDO� LQMHFWLRQ�RI�36�KDG� D�
JUHDWHU� DQDOJHVLF� HIIHFW� RQ�036� EXW� SURGXFHG�
VWURQJHU� SDLQ� UHODWHG� WR� LQMHFWLRQ� FRPSDUHG� WR�0+��
%56�ZDV� HTXLYDOHQW� WR�36� LQ� DQDOJHVLF� HIIHFW� DQG�
SURGXFHG� OHVV� SDLQ� UHODWHG� WR� LQMHFWLRQ� FRPSDUHG� WR�
36��7KXV�%56�ZRXOG�EH� WKH�DSSURSULDWH�VROXWLRQ�E\�
LQWHUIDVFLDO�LQMHFWLRQ�IRU�ORFDO�WKHUDS\�WR�036�SDWLHQWV��
7KH�EHQHILWV�RI�%56�DUH�DV�IROORZV�����HIIHFWLYH�����OHVV�
SDLQ� UHODWHG� WR� LQMHFWLRQ�� DQG���� QR� DQHVWKHWLF� VLGH�
HIIHFWV �� 7KH� DFW LRQ� PHFKDQLVPV� PD\� QRW� EH�
SURSRUWLRQDWH� WR� WKH� VWURQJ�SDLQ� UHODWHG� WR� LQMHFWLRQ�
QRU�WKH�SKDUPDFRORJLFDO�DQHVWKHWLF�HIIHFW�
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� :H�DUH�HVSHFLDOO\�WKDQNIXO�WR�7HWVX�.LPXUD�0'��3K'�
�'HSDUWPHQW� RI�$QHVWKHVLD� DQG� ,QWHQVLYH�&DUH�0HGLFLQH��
$NLWD�8QLYHUVLW\�*UDGXDWH� 6FKRRO� RI�0HGLFLQH��� DQG�
+LGHDNL�2EDWD�0'��3K'� �&HQWHU� IRU�3DLQ�0DQDJHPHQW��
)XNXVKLPD�0HGLFDO�8QLYHUVLW\��
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