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,QWURGXFWLRQ��7R�REVHUYH�WKH�QXPEHU�DQG�SUHVHQWDWLRQ�RI�UHWLQDO�UHGHWDFKPHQW�DIWHU�SULPDU\

UHDWWDFKPHQW�WUHDWPHQW�LQ�D�QDWLRQDO�H\H�FHQWHU��0HWKRGV���7KLV�VWXG\�ZDV�GHVLJQHG�IRU�RE�

VHUYDWLRQDO�GHVFULSWLYH�RI�WKH�PHGLFDO�UHFRUG�IURP�$SULO������WR�0DUFK�������6HOHFWHG�FDVHV

ZHUH�LGHQWLILHG�RQ�WKH�VHFRQGDU\�UHWLQDO�VXUJHU\�IRU�UHWLQDO�UHDWWDFKPHQW�IROORZHG�WKH�IDLOXUH�RI

WKH�SULPDU\�WUHDWPHQW��&DVHV�ZHUH�WKHQ�FODVVLILHG�LQWR���JURXSV�EDVHG�RQ�WKH�SULPDU\�UHDWWDFK�

PHQW�SURFHGXUH��SQHXPDWLF�UHWLQRSH[\��35���VFOHUDO�EXFNOH��6%���SDUV�SODQD�YLWUHFWRP\��339��

DQG�FRPELQHG�6%�ZLWK�339��)XUWKHUPRUH��LQ�WKH�JURXS�RI�339�DQG�6%�339�ZHUH�WKHQ�GLYLGHG

LQWR���VXEJURXSV�EDVHG�RQ�WKH�LQWUDRFXODU�WDPSRQDGH��6)���JDV��VLOLFRQH�RLO��DQG�KHDY\�VLOLFRQH

RLO��5HVXOWV���$W�RQH�\HDU�IROORZHG�XS�GDWD��WKH�SUHVHQWDWLRQ�UHWLQDO�UHGHWDFKPHQW�ZDV������

UHODWLYH�WR�WKH�VH[�IHPDOH�������ZDV�OHVV�WKDQ�PDOH�������ZLWK�WKH�PRVW�FRPPRQ�DJH�JURXS

ZDV� ������ \HDUV�ROG�� 5HJDUGLQJ� ZLWK� SULPDU\� UHDWWDFKPHQW� WUHDWPHQW�� FDVHV� RI� UHWLQDO

UHGHWDFKPHQW�DIWHU�SQHXPDWLF�UHWLQRSH[\�ZDV�����WKH�VFOHUDO�EXFNOH�ZDV������SDUV�SODQD

YLWUHFWRP\�ZDV������DQG�FRPELQHG�VFOHUD�EXFNOH�ZLWK�SDUV�SODQD�YLWUHFWRP\�ZDV������&RQ�

FOXVLRQV��5DWHV�RI�UHWLQDO�UHGHWDFKPHQW�DIWHU�SULPDU\�UHDWWDFKPHQW�WUHDWPHQW�YDULHG�IURP���

WR������WKDW�ZHUH�SHUIRUPHG�E\�FRPELQHG�VFOHUDO�EXFNOLQJ�DQG�SDUV�SODQD�YLWUHFWRP\�ZLWK�RU

ZLWKRXW�WDPSRQDGH�VLOLFRQH�RLO�

.H\ZRUG���5HWLQDO�UHGHWDFKPHQW��SDUV�SODQD�YLWUHFWRP\��VFOHUDO�EXFNOH��VLOLFRQ�RLO��LQWUDRFXODU
JDV

,1752'8&7,21

7KH�WHUP�RI�UHWLQDO�GHWDFKPHQW��5'�
LV�XVHG�WR�GHVFULEH�D�VHSDUDWLRQ�RI�WKH�QHXUR�
VHQVRU\� UHWLQD� IURP� WKH� UHWLQD�SLJPHQW� HSL�
WKHOLXP��53(��DQG�WKH�SRWHQWLDO�VSDFH�LV�RF�
FXSLHG�E\�VXE�UHWLQDO�IOXLG�����1HDUO\�DOO�UHWLQDO
GHWDFKPHQWV� IDOO� LQWR� RQH� RI� WKUHH� JHQHUDO
FDWHJRULHV�EDVHG�RQ�WKH�XQGHUO\LQJ�FDXVH�RI
WKH�5'��7KH�ILUVW� LV�UKHJPDWRJHQRXV�UHWLQDO
GHWDFKPHQW��55'���ZKLFK�RFFXUV�DV�WKH�UH�
VXOW�RI�D�IXOO�WKLFNQHVV�UHWLQDO�EUHDN��7KH�VHF�
RQG� FDWHJRU\� LV� WUDFWLRQ� UHWLQDO� GHWDFKPHQW
�75'�� RFFXUV�ZKHQ� YLWUHRUHWLQDO� DGKHVLRQV
PHFKDQLFDOO\�GHWDFK�WKH�UHWLQD�IURP�WKH�XQ�

GHUO\LQJ�53(��,Q�VRPH�LQVWDQFHV��5'�PD\�LQ�
YROYH�ERWK�55'�DQG�75'��7KH�WKLUG�FDWHJRU\
LV�H[XGDWLYH�VHURXV�UHWLQDO�GHWDFKPHQW��(5'��
WKLV�W\SH�RI�5'�RFFXUV�GXH�WR�D�SURFHVV��VXFK
DV�D�WXPRU�RU�LQIODPPDWLRQ�UHVXOWLQJ�LQ�DFFX�
PXODWLRQ�RI�VXEUHWLQDO�IOXLG�ZLWKRXW�DVVRFLDWHG
WUDFWLRQ�RU�IXOO�WKLFNQHVV�UHWLQDO�EUHDN��

7KH� LQFLGHQFH�RI�55'�� WKH�PRVW� FRP�
PRQ� W\SH�RI� UHWLQDO� GHWDFKPHQW�� YDULHV� EH�
WZHHQ������WR������SHU���������SHUVRQV�SHU
\HDU��7KH�SULPDU\�LQWHUYHQWLRQV�FXUUHQWO\�XVHG
WR� UHSDLU� 55'� DUH� SQHXPDWLF� UHWLQRSH[\�
VFOHUDO�EXFNOH��SDUV�SODQD�YLWUHFWRP\��339��
DQG�FRPELQHG�339�ZLWK�VFOHUDO�EXFNOH��



,��

1XVDQWDUD�0HGLFDO�6FLHQFH�-RXUQDO��������������

3QHXPDWLF�UHWLQRSH[\��35��LV�D�PLQLPDOO\
LQYDVLYH�VXUJLFDO�SURFHGXUH�LQ�WKH�WUHDWPHQW
RI� SULPDU\� UKHJPDWRJHQRXV� UHWLQDO� GHWDFK�
PHQW��55'���)LUVW�LQWURGXFHG�LQ�WKH�PLG�����V
E\� 'RPLQJXH]� LQ� 6SDLQ�� DQG� +LOWRQ� DQG
*UL]]DUG�LQ�WKH�8QLWHG�6WDWHV��WKLV�WHFKQLTXH
KDV�EHHQ�XVHG�LQ�D�YDULHW\�RI�FDVHV�DOO�RYHU
WKH�ZRUOG�����3QHXPDWLF� UHWLQRSH[\� LQYROYHV
FUHDWLRQ�RI�UHWLQRSH[\�DURXQG�UHWLQDO�EUHDNV
E\�LQWUDRFXODU�JDV�LQMHFWLRQ� LV�FRQVLGHUHG�WR
EH�PRVW�VXFFHVVIXO� IRU�SULPDU\� UHWLQDO� UHDW�
WDFKPHQW�LQ�SKDNLF�SDWLHQWV�ZLWK�OLPLWHG�VXSH�
ULRU� UHWLQDO� EUHDNV�ZKR� FDQ� FRRSHUDWH�ZLWK
SRVW�SURFHGXUH�KHDG�SRVLWLRQLQJ��

7KH�DLP�RI�EXFNOLQJ�VXUJHU\� WKDW�EHHQ
LQWURGXFHG�E\�&XVWRGLV��LV�WR�FUHDWH�DQ�LQGHQ�
WDWLRQ�RI�WKH�VFOHUD�EHQHDWK�WKH�UHWLQDO�EUHDN
ZLWK�HIIHFWV�WR�UHGXFH�WKH�IORZ�RI�IOXLG�LQWR�WKH
VXE�UHWLQDO�VSDFH��OHDGLQJ�WR�UHVROXWLRQ�RI�WKH
GHWDFKPHQW��� ,Q�PRVW� YLWUHRUHWLQDO� VXUJLFDO
FHQWHUV��WKH�XVH�RI�VFOHUDO�EXFNOLQJ�FRQVWLWXWHV
WKH�PDLQVWD\�RI�WUHDWPHQW�IRU�UKHJPDWRJHQRXV
UHWLQDO� GHWDFKPHQW� �55'��� HLWKHU� DORQH� IRU
URXWLQH�FDVHV�RU�FRPELQHG�ZLWK�YLWUHFWRP\�IRU
SDWLHQWV�ZLWK�PRUH�DGYDQFHG�IRUPV�RI�WKH�GLV�
HDVH��

7KH� SXUSRUWHG� DGYDQWDJHV� RI� SULPDU\
339�DUH�LPSURYHG�LQWHUQDO�VHDUFK�IRU�UHWLQDO
EUHDNV��HOLPLQDWLRQ�RI�YLWUHRXV� WUDFWLRQ��DQG
UHPRYDO�RI�WKH�YLWUHRXV�DV�D�VWLPXODQW�IRU�SUR�
OLIHUDWLYH�YLWUHRUHWLQRSDWK\��ZKLOH�VFOHUDO�EXFN�
OLQJ�UHOLHYHV�FLUFXPIHUHQWLDO�WUDFWLRQ�DW�WKH�YLW�
UHRXV�EDVH�DQG�DYRLGV�SRVW�YLWUHFWRP\�FDWD�
UDFW�SURJUHVVLRQ�DQG�JODXFRPD��$V�VXUJLFDO
SUDFWLFHV�HYROYH�RYHU�WLPH��LW�LV�KHOSIXO�WR�KDYH
DGGLWLRQDO� LQIRUPDWLRQ� DERXW� VXUJLFDO� RXW�
FRPHV�RI�HDFK�W\SH�RI�UHWLQDO�GHWDFKPHQW�UH�
SDLU��

7KH�FKRLFH�RI�SULPDU\�VXUJLFDO�LQWHUYHQ�
WLRQ�LV�WKH�PRVW�LPSRUWDQW�SUHGLFWRU�RI�SULPDU\
DQDWRPLF�VXFFHVV�DQG�ILQDO�YLVXDO�RXWFRPH�
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH
H[LVWLQJ� HYLGHQFH�RI� VXFFHVV� UDWH� RI� UHWLQDO
GHWDFKPHQW�UHSDLU�LQFOXGHG�35��6%��339��DQG
FRPELQHG�6%�ZLWK�339�E\�H[DPLQLQJ�UHFRUGHG
GDWD� IURP� QDWLRQDO� H\H� KRVSLWDO� &LFHQGR�
%DQGXQJ��,QGRQHVLD��$�UHWURVSHFWLYH�VWXG\�RI
UHSUHVHQWDWLYH�SDWLHQW¶V�GDWDEDVH�IRU���\HDU
ZKR� H[SHULHQFHG� VHFRQGDU\� UHWLQDO� GHWDFK�
PHQW�WUHDWPHQW�

0(7+2'6

7KLV� VWXG\�ZDV� GHVLJQHG� IRU� REVHUYD�
WLRQDO�GHVFULSWLYH�RI�WKH�PHGLFDO�UHFRUG�IURP
$SULO� ����� WR�0DUFK� ������ 6HOHFWHG� FDVHV
ZHUH�LGHQWLILHG�RQ�WKH�VHFRQGDU\�UHWLQDO�VXU�
JHU\�IRU�UHWLQDO�UHDWWDFKPHQW�IROORZHG�WKH�IDLO�
XUH�RI�WKH�SULPDU\�WUHDWPHQW��&DVHV�ZHUH�WKHQ
FODVVLILHG�LQWR���JURXSV�EDVHG�RQ�WKH�SULPDU\
UHDWWDFKPHQW� SURFHGXUH�� SQHXPDWLF
UHWLQRSH[\� �35��� VFOHUDO� EXFNOH� �6%��� SDUV
SODQD�YLWUHFWRP\��339���DQG�FRPELQHG�6%�ZLWK
339��)XUWKHUPRUH��LQ�WKH�JURXS�RI�339�DQG
6%�339�ZHUH�WKHQ�GLYLGHG�LQWR���VXEJURXSV
EDVHG�RQ�WKH�LQWUDRFXODU�WDPSRQDGH��6)��JDV�
VLOLFRQH�RLO��DQG�KHDY\�VLOLFRQH�RLO�

5(68/76

5KHJPDWRJHQRXV�UHWLQDO�GHWDFK�PHQW�LV
WKH�PRVW�FRPPRQ�IRUP�RI�UHWLQDO�GHWDFKPHQW�
ZKHUH�D�UHWLQDO�³EUHDN´�DOORZV�WKH�LQJUHVV�RI
IOXLG�IURP�WKH�YLWUHRXV�FDYLW\�WR�WKH�VXEUHWLQDO
VSDFH��UHVXOWLQJ�LQ�UHWLQDO�VHSDUDWLRQ��5HWLQDO
EUHDN�UHIHUV�WR�D�IXOO�WKLFNQHVV�GHIHFW�LQ�WKH
QHXURVHQVRU\�UHWLQD��'LDJQRVLV�RI�55'�LV�RI�
WHQ��EXW�QRW�XQLYHUVDOO\��DVVRFLDWHG�ZLWK�V\PS�
WRPV�RI�IODVKHV�RI�OLJKW��UHWLQDO�SKRWRSVLD���YL�
VXDO�IORDWHUV��DQG�SHULSKHUDO�DQG�XVXDOO\�SUR�
JUHVVLYH�YLVXDO�ILHOG�ORVV��

5HWLQDO�GHWDFKPHQW�FDQ�EH�GHILQHG�DV�WKH
VHSDUDWLRQ�RI�WKH�QHXURVHQVRU\�UHWLQD�IURP�WKH
XQGHUO\LQJ�UHWLQDO�SLJPHQW�HSLWKHOLXP��,Q�QRU�
PDO� UHWLQD�� WKH� SRWHQWLDO� ³VXEUHWLQDO� VSDFH´
EHWZHHQ�WKHVH�WZR�OD\HUV�LV�FORVHG�E\�WKH�UHWL�
QDO�SLJPHQW�HSLWKHOLXP�DFWLYHO\�SXPSLQJ�IOXLG
DFURVV�WKH�UHWLQD�DQG�LQWR�WKH�FKRURLG�����&HO�
OXODU� LQWHUGLJLWDWLRQ� DQG� H[WUDFHOOXODU�PDWUL[
SURYLGH�DGGLWLRQDO�DGKHVLRQ��5HWLQDO�GHWDFK�
PHQW�RFFXUV�ZKHQ�WKH�IRUFHV�RI�UHWLQDO�DWWDFK�
PHQW�DUH�RYHUFRPH�DQG�IOXLG�DFFXPXODWHV�LQ
WKH�VXEUHWLQDO�VSDFH���'LUHFW�DSSRVLWLRQ�RI�WKH
UHWLQD�WR�WKH�53(�LV�HVVHQWLDO�IRU�QRUPDO�UHWL�
QDO�IXQFWLRQ�DQG�UHWLQDO�GHWDFKPHQW�LQYROYLQJ
WKH�IRYHDO�FHQWHU�OHDGV�WR�SURIRXQG�ORVV�RI�YL�
VLRQ� LQ� WKH�DIIHFWHG� H\H���5HSDLU� RI� SULPDU\
55'�ZDV�XVXDOO\�XQVXFFHVVIXO�EHIRUH�*RQLQ
GHPRQVWUDWHG�WKH�LPSRUWDQFH�RI�ORFDOL]LQJ�DQG
VHDOLQJ�UHWLQDO�EUHDNV��6FOHUDO�EXFNOLQJ�LQWUR�
GXFHG� E\�&XVWRGLV�� LQWUDRFXODU� JDVVHV� E\
1RUWRQ��DQG�GHYHORSPHQW�RI�YLWUHRXV�VXUJHU\
E\�0DFKHPHU�SURIRXQGO\�FKDQJHG�WKH�KLVWRU\



���,

RI� 55'� UHSDLU�� 3DUV� SODQD� YLWUHFWRP\�� D
PHWKRG� RULJLQDOO\� UHVHUYHG� IRU� FRPSOLFDWHG
FDVHV�� LV�QRZ�XVHG�LQFUHDVLQJO\� IRU�SULPDU\
UHSDLU�RI�XQFRPSOLFDWHG�55'��

7KLV� VWXG\� IRFXVHG� WR� WKH� YLWUHRUHWLQDO
VXUJHULHV� SDUWLFXODUO\� WR� UHWLQDO� GHWDFKPHQW
UHSDLU�WKDW�KDV�EHHQ�GRQH�IURP�$SULO������XQWLO
0DUFK� ����� DW� &LFHQGR� (\H� +RVSLWDO�
%DQGXQJ��,QGRQHVLD�

)LJXUH� �� VKRZV� WKH� QXPEHU� RI
YLWUHRUHWLQDO� VXUJHULHV� WKDW� KDYH� EHHQ� SHU�
IRUPHG�DW�&LFHQGR�(\H�+RVSLWDO��7KH�PRQWKO\
DYHUDJH�95�VXUJHU\��ZDV�������SULPDU\�UHDW�
WDFKPHQW�ZDV�������DQG�UHWLQDO�UHGHWDFKPHQW
ZDV����

,Q�ILJXUH����ZH�FDQ�VHH�WKDW�SHUFHQWDJH
RI�SULPDU\�UHDWWDFKPHQW�VXUJHU\�ZDV�������
DQG�UHWLQDO�UHGHWDFKPHQW�ZDV�������

)LJXUH���VKRZV�WKDW�VH[HV�DIIHFWHG�PRUH
LQ�PDOH� ������ WKDQ� WKRVH� LQ� IHPDOH� ������
7KLV�ILQGLQJ�LV�VLPLODU�WR�WKH�SUHYLRXV�VWXG\��

EXW� GLIIHUHQW� UHVXOWV� UHSRUWHG� WKDW� VH[HV�DI�
IHFWHG�HTXDOO\��DQG�(OODNZD�IRXQG�WKDW�PDOHV
�������� ZHUH� OHVV� DIIHFWHG� WKDQ� IHPDOH
���������

)LJXUH���VKRZV�WKH�QXPEHU�RI�55'�FDVH
ZDV�PRVWO\�DIIHFWHG�E\�DJH�JURXS�RI������
<2������������DQG�������<2�������������7KH
SUHYLRXV�VWXGLHV�UHSRUWHG�WKDW�WKH�DYHUDJH�RI
SUHVHQWDWLRQ�LV�DURXQG����\HDUV�ROG���DQG�RWKHU
IRXQG�WKH�PHDQ�DJH�ZDV�������������\HDUV��

$QG� LQ� ILJXUH� ��� ZH� FDQ� VHH� WKH� YDVW
PDMRULW\�RI�GHWDFKPHQWV�LQ�WKLV�VWXG\�UHTXLUH
VXUJLFDO� LQWHUYHQWLRQ�� DQG� WKXV� JHQHUDOO\
PHDQV� XVLQJ� 35�� 6%�� 339�� DQG� FRPELQHG
6%�339�

)LJXUH���VKRZV�WKH�SHUFHQWDJH�RI�UHWLQDO
UHGHWDFKPHQW�EDVHG�RQ�WKH�LQWUDYLWUHDO�WDP�
SRQDGH�ZKLFK�PDLQO\�GLYLGHG�LQWR�WKUHH�VXE�
JURXSV��LQWUDRFXODU�JDV��6)

�
���VLOLFRQH�RLO��DQG

KHDY\�VLOLFRQH�RLO�

)LJXUH����'LVWULEXWLRQ�RI�YLWUHRUHWLQDO�VXUJHULHV�DW�&LFHQGR�(\H�+RVSLWDO���$SULO������±�0DUFK�����

$SU��������0D\��������-XQ���������-XO���������$XJ��������6HS��������2FW��������1RY��������'HV��������-DQ��������)HE��������0DU

)LJXUH�����3HUFHQWDJH�RI�YLWUHRUHWLQDO�VXUJHU\�DW�&LFHQGR�(\H�+RVSLWDO
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,FKVDQ�HW�DO���)UHTXHQF\�RI�5HWLQDO�5HGHWDFKPHQW
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)LJXUH����'LVWULEXWLRQ�RI�UHWLQDO�UHGHWDFKPHQW�EDVHG
RQ�VH[

)LJXUH����'LVWULEXWLRQ�UHWLQDO�UHGHWDFKPHQW�EDVHG�RQ�DJH�JURXS
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5HGHWDFK

',6&866,21

)RU�PRUH�WKDQ�D�KDOI�FHQWXU\��WKH�RSHUD�
WLRQ�PRVW�IDYRUHG�IRU�SULPDU\�UHWLQDO�GHWDFK�
PHQW�KDV�EHHQ�VFOHUDO�EXFNOLQJ��6%���%HWZHHQ
�������RI�FDVHV�DWWDLQ�SHUPDQHQW�UHDWWDFK�
PHQW�ZLWK�RQH�RSHUDWLRQ����7KH�DQDWRPLF�UH�
VXOWV�DIWHU�VFOHUDO�EXFNOLQJ� IRU�55'�DUH�GH�
SHQGHQW�RQ�PDQ\�SUHRSHUDWLYH�DQG�LQWUDRS�
HUDWLYH�IDFWRUV��$Q�RYHUDOO�UHDWWDFKPHQWV�UDWH
RI�DW�OHDVW�����LV�DFKLHYDEOH����0XOWLSOH�SUH�
RSHUDWLYH�DQG�LQWUDRSHUDWLYH�ULVN�IDFWRUV�KDYH
EHHQ�FRUUHODWHG�ZLWK�WKH�DQDWRPLF�SURJQRVLV
DIWHU�6%��7KHVH�LQFOXGH�WKH�SUHVHQFH�RI�395�
YLWUHRXV�KHPRUUKDJH��FKRURLGDO�GHWDFK�PHQWV�
JUHDWHU�H[WHQG�RI�GHWDFKPHQW��ODUJHU�RU�JLDQW
UHWLQDO�WHDUV��K\SRWRQ\��IDLOXUH�WR�LGHQWLI\�UHWL�
QDO�EUHDN��RU�LQMHFWLRQ�RI�DLU��JDV��RU�IOXLG���

7KLV�VWXG\�IRXQG�WKH�UHWLQDO�UHGHWDFKPHQW
DIWHU�SULPDU\�UHDWWDFKPHQW�VXUJHU\�E\�VFOHUD
EXFNOLQJ�ZDV� �����&KLJQHOO� HW� DO� UHSRUWHG
VXFFHVV�LQ����RI����FDVHV�RI�UHWLQDO�GHWDFK�
PHQW�WUHDWHG�ZLWK�VFOHUDO�EXFNOLQJ�DORQH��7KH
UHVXOWV�ZHUH�IROORZ�XS�YDULHG�IURP���PRQWKV
WR���\HDUV�DQG�QR�UHWLQDO�UHGHWDFKPHQWV�ZHUH
UHSRUWHG����$�ODUJHU�VWXG\�RI�6%�ZLWKRXW�35�
SULPDU\��VXFFHVV�ZDV�DFKLHYHG�LQ�����RI����
FDVHV��������DQG�ILQDO�VXFFHVV�LQ�����FDVHV
��������5DWHV�RI�SULPDU\�DQDWRPLF�VXFFHVV
IRU�VFOHUDO�EXFNOH�UHSRUWHG�LQ�D�UHYLHZ�RI�UHW�
URVSHFWLYH�FDVH�VHULHV�KDYH�UDQJHG�IURP����
WR�����IRU������H\HV��DQG�����LQ�D�UHFHQW
UHWURVSHFWLYH�FDVH�VHULHV�RI�����H\HV��

3QHXPDWLF� UHWLQRSH[\�ZDV� ILUVW� LQWUR�
GXFHG� LQ� WKH�PLG�����V� LQGHSHQGHQWO\� E\
'RPLQJXH]�DQG�E\�+LOWRQ�DQG�*L]]DUG�DV�D
SURFHGXUH�WR�UHSDLU�55'�FRQVLVW�RI�LQWUDYLWUHDO
JDV�LQMHFWLRQ�ZLWK�WUDQVFRQMXQFWLYDO�FU\RSH[\
RU�ODVHU�SKRWR�FRDJXODWLRQ��IROORZHG�E\�DSSUR�
SULDWH� KHDG� SRVLWLRQLQJ�������� 3QHXPDWLF
UHWLQRSH[\�ZDV�GHYHORSHG� LQ� DQ�DWWHPSW� WR
PLQLPL]H�WKH�SUREOHPV�UHVXOWHG�E\�6%�RU�339�
35�LV�VXEVWDQWLDOO\�OHVV�H[SHQVLYH�WKDQ�6%�RU
YLWUHFWRP\�DQG�PD\�EH�FRQVLGHUHG�LQ�SDWLHQWV
ZKR� GR� QRW� KDYH� GHWDFKHG� LQIHULRU� EUHDNV�
H[WHQVLYH�UHWLQDO�EUHDNV��RU�VLJQLILFDQW�395���

7KLV�VWXG\�UHYHDOHG�WKH�SUHVHQWDWLRQ�RI
UHGHWDFKPHQW�DIWHU�35�ZDV�����7KLV�ILQGLQJ
LV� UHOHYDQW� WR� WKH�VWXG\� UHSRUWHG�E\�6KHOOH\

1XVDQWDUD�0HGLFDO�6FLHQFH�-RXUQDO��������������
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)LJXUH����'LVWULEXWLRQ�RI�UHWLQDO�UHGHWDFKPHQW�EDVHG
RQ�WKH�SULPDU\�VXUJHU\
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)LJXUH����'LVWULEXWLRQ�RI�UHWLQDO�UHGHWDFKPHQW�EDVHG
RQ�LQWUDRFXODU�WDPSRQDGH
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'D\�HW�DO��,Q�WKHLU�UHWURVSHFWLYH�FDVH�VHULHV�
WKH\�IRXQG�WKDW�339�KDV�EHHQ�VKRZQ�WR�KDYH
WKH�VXFFHVV�UDWH�RI�VLQJOH�RSHUDWLRQ�UDQJLQJ
IURP� ���������� 7KH� RWKHU� VWXG\� UHSRUWHG
WKLUW\�WKUHH�RI����������FDVHV�DFKLHYHG�DQD�
WRPLFDO�UHDWWDFKPHQW�RI�WKH�UHWLQD�ZLWK�D�VLQJOH
SURFHGXUH��$Q�DGGLWLRQDO�VHYHQ�FDVHV�ZHUH�D
TXDOLILHG�VXFFHVV�GHILQHG�DV�DQDWRPLFDO�UHDW�
WDFK�PHQW�ZLWK�HLWKHU�UHSHDW�LQMHFWLRQ�RI�JDV
RU� ODVHU� UHWLQRSH[\� DORQH� EULQJLQJ� WKH� WRWDO
VXFFHVV�UDWH�WR����RI������������(OODNZD�HW�DO
UHSRUWHG�WKH�DYHUDJH�IROORZ�XS�SHULRG�ZDV��
\HDUV��3ULPDU\�VXFFHVVIXO�DQDWRPL�FDO�UHWLQDO
UHDWWDFKPHQW� DIWHU� 35�ZDV� REWDLQHG� LQ� ��
������ RXW� RI� ��� FDVHV��7ZHQW\�IRXU� FDVHV
������ DFKLHYHG� ORQJ�WHUP� UHWLQDO� UHDWWDFK�
PHQW�ZLWK� VLQJOH� RSHUDWLRQ� VXFFHVV� �626�
ZKLOH�VL[�FDVHV�������VKRZHG�UHGHWDFKPHQW��

)UH\OHU� DQG�5DGD[�UHSRUWHG� WKHLU� ORQJ�WHUP
UHVXOWV� IRU� ��� FDVHV� RI� UHWLQDO� GHWDFKPHQW

WUHDWHG�ZLWK�35��7KH\�DFKLHYHG�SULPDU\�UHDW�
WDFKPHQW� LQ� ���� RI� FDVHV�� LQ� �������
UHGHWDFKPHQW� RFFXUUHG� LQ� ILYH� H\HV� ������
ZLWKLQ�WKH�ILUVW�PRQWK�SRVW�RSHUDWLYHO\�DQG�VL[
H\HV���������ZLWKLQ�WKH�QH[W���\HDUV���

$� UHFHQW� VWXG\� XVHG� SQHXPDWLF
UHWLQRSH[\�ZLWK� LQYHUWHG� KHDG� SRVWXULQJ� WR
WUHDW�SDWLHQWV�ZLWK�LQIHULRU�UHWLQDO�EUHDNV��3UH�
YLRXVO\��SQHXPDWLF�UHWLQRSH[\�ZDV�WKRXJKW�WR
EH� FRQWUDLQGLFDWHG� LQ� 55'V� ZLWK� LQIHULRU
EUHDNV�EXW��DV�&KDQJ¶V�VWXG\�VKRZHG��LQYHUWHG
SRVWXULQJ�DFKLHYHG�SULPDU\�VXFFHVV�LQ�HLJKW
RI����VXEMHFWV�������DQG�ILQDO�VXFFHVV�LQ�DOO
VXEMHFWV��7KH�SRVWXULQJ�LQYROYHG�LV�TXLWH�H[�
WUHPH�DQG�PDQ\�SDWLHQWV�ZRXOG�QRW�EH�VXLW�
DEOH��:H�FDQ�FRQFOXGH��KRZHYHU��WKDW�LQIHULRU
EUHDNV�FDQ�EH�PDQDJHG�DV�VXSHULRU�RQHV�SUR�
YLGHG� WDPSRQDGH� LV� PDLQWDLQHG� IRU� ORQJ
HQRXJK�IRU�UHWLQRSH[\�WR�WDNH�HIIHFW���

7KHUH�LV�D�UHPDUNDEOH�JHRJUDSKLFDO�GLI�
IHUHQFH�LQ�WKH�DFFHSWDQFH�RI�35�DV�WKH�WUHDW�
PHQW�RI�WKH�ILUVW�FKRLFH�LQ�XQFRPSOLFDWHG�SUL�
PDU\�55'��,Q�(XURSH�35��EHFDXVH�RI�LWV�ORZHU
VXFFHVV�UDWH��KDV�QRW�IRXQG�JHQHUDO�DFFHS�
WDQFH� DQG� LV� XVHG� RQO\� LQ� VHOHFWHG� FDVHV�
:KHUHDV�WKH�PDMRULW\�RI�1RUWK�$PHULFDQ�UH�
VSRQGHUV�������VHOHFWHG�35�DV�WKHLU�SULPDU\
FKRLFH��*HUPDQ�VXUJHRQV�SUHIHUUHG�VHJPHQ�
WDO�6%�RU�6%�ZLWK�DQ�HQFLUFOLQJ�EDQG�DV�WKH
ILUVW�SURFHGXUH��

,Q� UHFHQW� \HDUV�� KRZHYHU�� UHSRUWV� RQ
YLWUHFWRP\�ZLWKRXW�VFOHUDO� EXFNOLQJ� IRU�55'
KDYH�EHFRPH�PRUH� IUHTXHQW��9LWUHFWRP\�RI�
IHUV� WKH� SRVVLELOLW\� RI� UHPRYLQJ� YLWUHRUHWLQDO
WUDFWLRQ��FRQWUROOHG�GUDLQDJH�RI�VXEUHWLQDO�IOXLG�
DQG�SUHFLVH�ODVHU�WUHDWPHQW���339�KDV�EHHQ
XVHG�ZLWKRXW�VFOHUDO�EXFNOLQJ�IRU�FRPSOLFDWHG
55'�VXFK�DV�DSKDNLD�DQG�SVHXGRSKDNLD�ZLWK
VDWLVIDFWRU\� UHVXOWV����VLQFH�VFOHUDO� EXFNOLQJ
PD\� EH� DVVRFLDWHG�ZLWK� SHULRSHUDWLYH� DQG
SRVWRSHUDWLYH�FRPSOLFDWLRQV�OHDGLQJ�WR�RFXODU
PRUELGLW\��7KHVH�LQFOXGH�GUDLQDJH�SUREOHPV�
FKRURLGDO� HIIXVLRQV�� UDLVHG� LQWUDRFXODU�SUHV�
VXUH�� UHIUDFWLYH� FKDQJHV��PDFXODU� SXFNHU�
PRWLOLW\� SUREOHPV�� DQG� H[WUXVLRQ� RI� WKH� H[�
SODQWV���.ZRQJ�HW�DO�VWDWHG�WKDW�WKH�PDLQ�UHD�
VRQV�IRU�SHUIRUPLQJ�YLWUHFWRP\�DQG�JDV�ZLWK�
RXW�VFOHUDO�EXFNOH�ZHUH�WR�DYRLG�WKH�SRVVLEOH�
7KH�KLJK�UDWH�RI�ILQDO�UHDWWDFKPHQW�UHSRUWHG
LQ�WKH�VWXG\� LV�HQFRXUDJLQJ��9LWUHFWRP\�DQG
JDV�DORQH�LV�EHOLHYHG�DV�DQ�HIIHFWLYH�PHWKRG
WR�WUHDW�VHOHFWHG�FDVHV�RI�UHWLQDO�GHWDFKPHQWV
ZLWK�LQIHULRU�UHWLQDO�EUHDNV���

,FKVDQ�HW�DO���)UHTXHQF\�RI�5HWLQDO�5HGHWDFKPHQW
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7KLV�VWXG\�IRXQG�WKH�SUHVHQWDWLRQ�RI�UHWL�
QDO�UHGHWDFKPHQW�DIWHU�339�ZDV������WKLV�LV
VLPLODU� WR� WKH� SUHYLRXV� VWXG\� UHSRUWHG� E\
6KHOOH\�'D\�HW�DO��,Q�WKHLU�UHWURVSHFWLYH�FDVH
VHULHV��WKH\�IRXQG�WKDW�339�KDV�EHHQ�VKRZQ
WR�KDYH�SULPDU\�DQDWRPLF�VXFFHVV�UDWH�UDQJ�
LQJ�IURP����������6KDUPD�HW�DO�IRXQG�WKH�SUL�
PDU\�VXFFHVV�UDWH�ZDV�������IRU�WKH�LQIHULRU
EUHDN�JURXS�DQG�������IRU�WKH�FRQWURO�JURXS
ZLWKRXW� LQIHULRU� EUHDNV�� )LQDO� VXFFHVV� UDWHV
ZHUH� LGHQWLFDO� IRU� ERWK� JURXSV� �����������$
VXEVHTXHQW�VHULHV�UHSRUWHG�RQ�YLWUHFWRP\�DQG
IOXLG�JDV�H[FKDQJH�LQ����FDVHV�RI�55'��UHDW�
WDFKPHQW� UDWH� IROORZLQJ� RQH� RSHUDWLRQ�ZDV
�����LQFUHDVLQJ�WR�����DIWHU�WZR�RSHUDWLRQV���

6XUJHRQV� EHFDPH� FRPIRUWDEOH� XVLQJ
YLWUHFWRP\�WHFKQLTXH�VLQFH�LW�KDV�WKH�DGYDQ�
WDJHV� RI� DQ� LQWHUQDO� DSSURDFK� WR�PDQDJLQJ
FDVHV�RI�YLWUHRXV�SDWKRORJ\�DQG�FRPSOH[�UHWL�
QDO�GHWDFKPHQWV��9LWUHFWRP\�WHFKQLTXHV�HYHQ
ZLWK�D�VKDYLQJ�RI� WKH�YLWUHRXV�EDVH�DUH�QRW
FDSDEOH� RI� UHPRYLQJ� DOO� WKH�YLWUHRXV��ZKLFK
PD\�FRQWLQXH�WR�H[HUW�WUDFWLRQ�RQ�UHWLQDO�EUHDNV
DQG�IRUP�D�VFDIIROG�IRU�WKH�ODWHU�GHYHORSPHQW
RI�395��)RU�WKLV�UHDVRQ��PDQ\�VXUJHRQV�KDYH
DGYRFDWHG�VXSSOHPHQWDU\�VFOHUDO�EXFNOLQJ��

7KLV�VWXG\�UHSRUWHG�����UHGHWDFK�PHQW
DIWHU� IDLOXUH� UHDWWDFKPHQW� E\� 6%�339��7KH
SUHYLRXV�VWXG\�UHSRUWHG�WKDW�WKH�UHDVRQV�IRU
IDLOXUH�DIWHU�SULPDU\�YLWUHFWRP\�LQ�����RI�����
FDVHV�ZHUH�� SRVWRSHUDWLYH�395� LQ� ������
FDVHV��������QHZ�RU�PLVVHG�UHWLQDO�EUHDNV�LQ
�������FDVHV��������DQG�UHRSHQHG�ROG�EUHDNV
LQ��������FDVHV��������$GGLWLRQDO�UHDVRQV�IRU
IDLOXUH� LQFOXGHG� FKRURLGDO� KHPRUUKDJH�
HQGRSKWKDOPLWLV�� DQG� LQVXIILFLHQW� LQWUDRFXODU
WDPSRQDGH���

7KH�XVH�RI�LQWUDRFXODU�JDV�LQ�WKH�WUHDW�
PHQW�RI�UHWLQDO�GHWDFKPHQW�ZDV�ILUVW�GHVFULEHG
E\�2KP�������6XOIXU�KH[DIOXRULGH��6)

�
��DQG

SHUIOXRUR�SURSDQH��&
�
)
�
��DUH�WKH�JDVVHV�PRVW

IUHTXHQWO\�XVHG�ZLWK�35��%RWK�6)
�
�DQG�&

�
)
�

DUH�FKHPLFDOO\�LQHUW��FRORUOHVV��RGRUOHVV��DQG
QRQWR[LF��7KH�YDOXH�RI�WKH�LQWUDRFXODU�EXEEOH
LV�EDVHG�RQ�WKUHH�IHDWXUHV��EXR\DQF\��VXUIDFH
WHQVLRQ��DQG�LVRODWLRQ�RI�UHWLQDO�WHDUV�IURP�LQ�
WUDRFXODU� FXUUHQWV������� ,Q� UHWLQDO� GHWDFKPHQW
VXUJHU\��DQ�LQWUDRFXODU�JDV�EXEEOH�IODWWHQV�WKH
UHWLQD�E\�SURYLGLQJ�LQWHUQDO�WDPSRQDGH����,I�WKH
EXEEOH� LV� ODUJHU� WKDQ� WKH� UHWLQDO� EUHDN�� WKH
VXUIDFH� WHQVLRQ�RI� WKH� JDV�SUHYHQWV� LW� IURP
SDVVLQJ�WKURXJK�WKH�UHWLQDO�EUHDN��:KHQ�WKH
JDV�EXEEOH� LV�SRVLWLRQHG�DJDLQVW� WKH�EUHDN�

WKH�SDVVDJH�RI�IOXLG�IURP�WKH�YLWUHRXV�LQWR�WKH
VXEUHWLQDO� VSDFH� LV� EORFNHG�� DQG� VXEUHWLQDO
IOXLG�FDQ�EH�UHVRUEHG�WKURXJK�WKH�UHWLQDO�SLJ�
PHQW�HSLWKHOLXP�DQG�FKRURLG���

7KLV�VWXG\�IRXQG�WKH�SUHVHQWDWLRQ�RI�UHWL�
QDO�UHGHWDFKPHQW�DIWHU�YLWUHFWRP\�ZLWK�JDV�DV
LQWUDRFXODU�WDPSRQDGH�ZDV������6KDUPD�HW
DO� UHSRUWHG� WKHLU�VWXG\�RI�PDQDJHPHQW�ZLWK
339� �� LQWUDRFXODU� JDV� WDPSRQDGH�ZLWKRXW
EXFNOLQJ� RI� 55'�ZLWK� LQIHULRU� EUHDNV�� WKH\
IRXQG�WKDW�SULPDU\�VXFFHVV�UDWH�ZDV������
DQG� WKH� ILQDO� VXFFHVV� UDWH� ZDV� ��������

&DPSR�HW�DO�KDYH�VXJJHVWHG�WKDW�DGHTXDWH
UHWLQDO�UHDWWDFKPHQW�UDWHV�FDQ�EH�REWDLQHG�E\
XVLQJ�339�DQG�JDV�RQO\��ZLWK�H[WHQVLYH�SH�
ULSKHUDO����Ò�ODVHU�WKHUDS\����7KH�RWKHU�VWXG\
WKH�ILQDO�DQDWRPLFDO�VXFFHVV�UDWH�ZDV������
�����RI�������,Q������WKH�SULPDU\�VXFFHVV�UDWH
ZDV�����������FDVHV�RI������7HQ�FDVHV�XQ�
GHUZHQW�RQH�IXUWKHU�SURFHGXUH�DQG�WZR�KDG
WZR�IXUWKHU�SURFHGXUHV��)LQDO�VXFFHVV�UDWH�ZDV
�����������RI�������7KHUH�ZDV�QR�VLJQL�FDQW
GLIIHUHQFH�LQ�WKH�SULPDU\��S ������RU��QDO�VXF�
FHVV�UDWHV��S ������EHWZHHQ�WKH�WZR�JURXSV��

6LOLFRQH�RLOV�DUH�OLQHDU�V\QWKHWLF�RUJDQLF�
LQRUJDQLF�SRO\PHUV�KDYH�EHHQ�DSSURYHG�E\
7KH�8QLWHG�6WDWH�)RRG�DQG�'UXJ�$GPLQLVWUD�
WLRQ��86�)'$��DIWHU�&LELV�HW�DO�LQ������UHSRUWHG
WKHLU�ZRUN�RI�VXFFHVVIXOO\�LQWURGXFHG�WZR�W\SHV
RI�VLOLFRQH�RLO�WR�UHWLQDO�VXUJHU\��7KH�UHDWWDFK�
PHQW� VXFFHVV� UDWHV� REWDLQHG�ZLWK� IOXLG�JDV
H[FKDQJH�LPSHGHG�WKH�DFFHSWDQFH�RI�VLOLFRQH
RLO�IRU�YLWUHRXV�VXEVWLWXWLRQ����,Q�WKH�H\H��WKH
G\QDPLFV� RI� WKH� VLOLFRQH� RLO� WDPSRQDGH� LQ�
YROYHV� WKH� LQWHUSOD\�RI� EXR\DQF\�� LQWHUIDFLDO
VXUIDFH�WHQVLRQ��DQG�YLVFRVLW\���

(PXVOLILFDWLRQ� LV�FRQVLGHUHG�DV�D�FRP�
SOLFDWLRQ�RI�YLWUHRXV�VXEVWLWXWLRQ�VXUJHU\�ZLWK
VLOLFRQH�RLO��VLQFH� LW�KDV�EHHQ�GHPRQVWUDWHG
WKDW�RQFH�GLYLGHG�LQWR�VPDOO�GURSOHWV�� LW�PD\
SHQHWUDWH�WKH�VXEUHWLQDO�VSDFH��RU�PLJUDWH�LQWR
WKH� DQWHULRU� FKDPEHU� DQG� FRQWDFW� WKH
WUDEHFXOXP�DQG�FRUQHD��DQG�WKXV�LV�SRVVLEO\
UHVSRQVLEOH� IRU� UHWLQDO� WR[LFLW\�� IDLOHG� UHWLQDO
GHWDFKPHQW��NHUDWRSDWK\��DQG�JODXFRPD����,Q
D�VWXG\�RI�����H\HV�ZLWK�FRPSOLFDWHG�UHWLQDO
GHWDFKPHQW��)HGHUPDQ�DQG�6FKXEHUW�IRXQG
WKDW�PXOVLILFDWLRQ�RI�62�RFFXUUHG�LQ����RI�H\HV
DW� ��PRQWK�� ���� DW� �� PRQWKV�� ���� DW� �
PRQWKV��DQG������DW���\HDU���

7KLV� VWXG\� IRXQG� WKDW� UHWLQDO
UHGHWDFKPHQW�DIWHU�339�ZLWK�VLOLFRQH�RLO�WDP�
SRQDGH�ZDV������-RKDQVVRQ�HW�DO�UHSRUWHG

1XVDQWDUD�0HGLFDO�6FLHQFH�-RXUQDO��������������
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WKHLU� VWXG\� ZLWK� VLOLFRQH� RLO� ����±����
FHQWLVWRNHV�ZDV�XVHG�LQ�H\HV�ZLWK�PRUH�VH�
YHUH�395��7KH�UHWLQD�ZDV�FRPSOHWHO\�DWWDFKHG
LQ�����RI�WKH�����������H\HV�DIWHU�RQH�RSHUD�
WLRQ��DQG�LQ�����������H\HV�DIWHU��±��RSHUD�
WLRQV��5H�GHWDFKPHQWV�RFFXUUHG�DIWHU���±��
GD\V�LQ����H\HV��DQG�ZHUH�FDXVHG�E\�SURJUHV�
VLYH�395�LQ����H\HV��DQG�E\�QHZ�EUHDNV�LQ��
H\HV��

'HQVLURQ����LV�D�QRYHO�WDPSRQDGH�DJHQW
FRPSRVHG�RI�SHUIOXRURKH[\ORFWDQH�� D�VHPL�
IOXRULQDWHG�DONDQH�ZLWK� D� VSHFLILF� JUDYLW\� RI
�����J�FP���VROXELOLVHG�LQ������F6�VLOLFRQH�RLO�
7KLV�µµKHDY\�RLO¶¶�KDV�D�VSHFLILF�JUDYLW\�RI�����
J�FP��� DQG� KDV� D� KLJKHU� YLVFRVLW\� WKDQ
SHUIOXRURKH[\ORFWDQH�WR�UHGXFH�SRVWRSHUDWLYH
HPXOVLILFDWLRQ���

7KH�LQIHULRU�UHWLQD�LV�FULWLFDO�LQ�UHWLQDO�GH�
WDFKPHQW�VXUJHU\��DV�LW�RIWHQ�KDUERUV�QRW�RQO\
UHWLQDO�WHDUV�EXW�SUROLIHUDWLYH�YLWUHRUHWLQRSDWK\
�395��PHPEUDQHV��DQG�LV�WKH�W\SLFDO�VLWH�IRU
SHUIRUPLQJ� ODUJH� UHOD[LQJ� UHWLQHFWRPLHV�
+HDYLHU�WKDQ�ZDWHU�DJHQWV�DUH�DYDLODEOH�WR�EH
XVHG�LQ�WKH�IRUP�RI�SHUIOXRURFDUERQ�OLTXLGV�VXFK
DV� SHUIOXRUR�Q�RFWDQH�DQG�SHUIOXRURGHFDOLQ�
)LUVW�GHYHORSHG�E\�&KDQJ�DQG�FROOHDJXHV���
SHUIOXRURFDUERQ�OLTXLGV�DUH�LQYDOXDEOH�WRROV�IRU
PDQLSXODWLQJ� WKH� UHWLQD� DQG� GLVSODFLQJ
VXEUHWLQDO� IOXLG� LQWUDRSHUDWLYHO\�� %XW� WKHVH
DJHQWV�DUH�QRW�OHIW�LQ�WKH�H\H�IRU�SRVWRSHUD�
WLYH� WDPSRQDGH�EHFDXVH�RI� ULVNV�RI� WR[LFLW\�

&21&/86,216

5DWHV�RI�UHWLQDO�UHGHWDFKPHQW�DIWHU�SUL�
PDU\�UHDWWDFKPHQW�WUHDWPHQW�YDULHG�IURP���
WR� ����� WKDW�ZHUH� SHUIRUPHG� E\� FRPELQHG
VFOHUDO�EXFNOLQJ�DQG�SDUV�SODQD�YLWUHFWRP\�ZLWK
RU�ZLWKRXW�WDPSRQDGH�VLOLFRQH�RLO�

VXJJHVWHG�E\�DQLPDO�VWXGLHV�EXW�DV�\HW�XQ�
SURYHG� LQ�KXPDQ� SDWLHQWV��8S� WR� WKLV� SRLQW�
WKHUH�LV�VLPSO\�EHHQ�QR�ZD\�RI�JHWWLQJ�DURXQG
JUDYLW\��DQG�WDPSRQDGH�RI�WKH�LQIHULRU�UHWLQD
KDV�EHHQ�D�IUXVWUDWLQJ�JDS�LQ�D�UHSDLU�RI�UHWL�
QDO�GHWDFKPHQW��+HDY\�VLOLFRQH�RLO�KDV�EHHQ
WHVWHG�LQ�SULPDU\�5'�UHSDLU�DV�D�PHGLXP�WHUP
WDPSRQDGH�DJHQW�IRU�DSSUR[LPDWHO\���ZHHNV
LQ�GXUDWLRQ���

7KLV� VWXG\� IRXQG� WKH� SUHVHQWDWLRQ� RI
UHGHWDFKPHQW� DIWHU� SULPDU\� � UHDWWDFKPHQW
VXUJHU\�ZLWK�KHDY\�VLOLFRQH�RLO�DV�WDPSRQDGH
ZDV�����%KLVLWNXO�UHSRUWHG�WKDW�WKH�VXFFHVV
UDWHV�ZLWK�PHGLXP�WHUP�3)2�ZHUH�HQFRXUDJ�
LQJ�� DQG� VLJQLILFDQW� UHWLQDO� WR[LFLW\�ZDV� QRW
REVHUYHG��EXW�WKH�LQFRPSOHWH�UHPRYDO�RI�3)2
ZDV�DQ�LVVXH��DV�ZDV�FDWDUDFW�IRUPDWLRQ�DQG
JODXFRPD����:RQJ�DQG�FROOHDJXHV�GHVFULEH
WKH�XVH�RI�'HQVLURQ����IRU�FRPSOH[�5'�FDVHV
ZLWK�LQIHULRU�UHWLQDO�EUHDNV�DQG�395��7KH�VXU�
JLFDO� RXWFRPHV� ZHUH� SURPLVLQJ��ZLWK� ���
VXFFHVVIXO�UHDWWDFKPHQW�ZLWK�D�VLQJOH�VXUJHU\
DQG�PHDQ�GXUDWLRQ�RI�WDPSRQDGH�RI����GD\V���
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)UDVHU�6���6WHHO�'��5HWLQDO�GHWDFKPHQW��&OLQ
(YLG��������������������
.HDQ�7���+DUWQHWW�0�(���0DXULFH�%��/DQGHUV
,,,��3DWKRJHQLF�PHFKDQLVPV�RI�UHWLQDO�GH�
WDFKPHQW�� ,Q�� 5\DQ� 6-��:LONLQVRQ�&3�
6FKDUFKDW�$3��+LQWRQ�'5�� HGV��5HWLQD�
6W�/RXLV��0RVE\�����������������
'D\�6���*URVVPDQ�'�6���0UXWK\XQMD\D�3��
6ORDQ�)�$���/HH�3����\HDU�RXWFRPHV�DIWHU
UHWLQDO�GHWDFKPHQW�VXUJHU\�DPRQJ�0HGLFDUH
EHQHILFLDULHV��$P�-�2SKWKDOPRO�������6HS�
WHPEHU������������������
(OODNZD�$�)��/RQJ�WHUP�UHVXOWV�RI�SQHXPDWLF
UHWLQRSH[\��&OLQ�2SKWKDOPRO�����������������
=DLGL�$�$���$OYDUDGR�5���,UYLQH�$��3QHXPDWLF
UHWLQRSH[\��VXFFHVV�UDWH�DQG�FRPSOLFDWLRQV�
%U�-�2SKWKDOPRO�������$SULO�����������������
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