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)XOO\�DXWRPDWHG�DVVHVVPHQW�RI�ULJKW�YHQWULFXODU�IXQFWLRQDO�
SDUDPHWHUV�IURP�(&*�JDWHG�FRURQDU\�&7�DQJLRJUDSK\�GDWD��
HYDOXDWLRQ�RI�SURWRW\SH�VRIWZDUH�
5�:��%DXHU���$��:U]HVQLDN���'��%HUQKDUGW���7��/HKQHUW���
)��9HJD�+LJXHUD���7�-��9RJO���-�0��.HUO����)UDQNIXUW�D��0DLQ�'(��
�)RUFKKHLP�'(��UDOIZEDXHU#DRO�FRP��

3XUSRVH��(QODUJHPHQW�RI�WKH�ULJKW�YHQWULFOH�LV�D�VLJQ�RI�59�G\VIXQFWLRQ��SUHVVXUH�
RU�YROXPH�RYHUORDG��RU�DUUK\WKPRJHQLF�59�G\VSODVLD�DQG�DOVR�D�VXUYLYDO�SUHGLFWRU�
LQ�FKURQLF�SXOPRQDU\�GLVHDVH�DQG�SXOPRQDU\�HPEROLVP��:H�HYDOXDWHG�WKH�SHU�
IRUPDQFH�RI�SURWRW\SH�VRIWZDUH�IRU�IXOO\�DXWRPDWHG�VHJPHQWDWLRQ�DQG�YROXPHWU\�
RI�WKH�ULJKW�YHQWULFOH�
0HWKRGV�DQG�0DWHULDOV��,Q����UHWURVSHFWLYHO\�(&*�JDWHG�FRURQDU\�&7�DQJLRJUDSK\�
VFDQV�WKH�HQGV\VWROLF��599PLQ��DQG�HQGGLDVWROLF��599PD[��YROXPH�RI�WKH�ULJKW�
YHQWULFOH�ZDV�FDOFXODWHG� IXOO\�DXWRPDWLFDOO\�E\�SURWRW\SH�VRIWZDUH��0DQXDO�VOLFH�
VHJPHQWDWLRQ�E\�WZR�LQGHSHQGHQW�UDGLRORJLVWV�VHUYHG�DV�WKH�UHIHUHQFH�VWDQGDUG��
0HDVXUHPHQW�SHULRGV�ZHUH�FRPSDUHG�IRU�WKHVH�PHWKRGV�
5HVXOWV��5LJKW�YHQWULFXODU�YROXPHV�FDOFXODWHG�ZLWK�WKH�SURWRW\SH�VRIWZDUH�ZHUH�
LQ�H[FHOOHQW�DJUHHPHQW�ZLWK�WKH�UHVXOWV�IURP�PDQXDO�VOLFH�VHJPHQWDWLRQ��%ODQG�
$OWPDQ� U� ������������S����������/LQ
V�FRUUHODWLRQ�5KR� ������������S����������
IRU�599PD[�DQG�599PLQ�ZLWK�H[FHOOHQW�LQWHUREVHUYHU�DJUHHPHQW�EHWZHHQ�ERWK�
UDGLRORJLVWV��U� �������S�����������7KHUH�ZDV�QR�QHHG�IRU�PDQXDO�FRUUHFWLRQ�RI�WKH�
59�ERUGHUV�DV�VHJPHQWHG�E\�WKH�VRIWZDUH�LQ�D�VLQJOH�FDVH��0HDVXUHPHQW�SHULRG�
ZDV�VLJQLÀFDQWO\�VKRUWHU�ZLWK�WKH�VRIWZDUH��������V��WKDQ�ZLWK�PDQXDO�VOLFH�VHJ�
PHQWDWLRQ����������V��
&RQFOXVLRQ��7KH�SURWRW\SH�VRIWZDUH�ZDV�DEOH�WR�GHPRQVWUDWH�H[FHOOHQW�SHUIRUP�
DQFH�LQ�FRPSDULVRQ�WR�WKH�UHIHUHQFH�VWDQGDUG��,W�SURPLVHV�QRW�RQO\�WR�PLQLPLVH�
SRVWSURFHVVLQJ�WLPH�EXW�DOVR�WR�HOLPLQDWH�VXEMHFWLYH�VHOHFWLRQ�RI�VOLFHV�DQG�FDUGLDF�
SKDVHV��
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7UXH�UHDO�WLPH�FDUGLDF�05,�LQ�IUHH�EUHDWKLQJ�ZLWKRXW�(&*�
V\QFKURQLVDWLRQ�XVLQJ�UDGLDO�N�VSDFH�VDPSOLQJ��LQLWLDO�UHVXOWV�
5�:��%DXHU���,��5DGWNH���6��=KDQJ���7��%ORFN���-�0��.HUO���0�*��0DFN���7�*��*UDI���
7�-��9RJO���0�&��/DUVRQ����)UDQNIXUW�'(���*|WWLQJHQ�'(��UDOIZEDXHU#DRO�FRP��

3XUSRVH��:H�LQYHVWLJDWHG�D�QRYHO�7UXH),63�VHTXHQFH�EDVHG�RQ�UDGLDO�N�VSDFH�
VDPSOLQJ��U7UXH),63��WKDW�GRHV�QRW�UHTXLUH�(&*�V\QFKURQLVDWLRQ�RU�EUHDWKKROG�
IRU�FLQH�FDUGLDF�05,�
0HWKRGV�DQG�0DWHULDOV�� ���KHDOWK\� YROXQWHHUV� �KHDUW� UDWH� ������ESP�� UDQJH�
�������ESP��XQGHUZHQW� ����7� FDUGLDF�05,��6LQJOH�VKRW� VKRUW� D[LV� YLHZV�ZHUH�
DFTXLUHG�ZLWK�D��UHWURVSHFWLYHO\�(&*�JDWHG�VHJPHQWHG�EUHDWKKROG�FLQH�EDODQFHG�
VWHDG\�VWDWH�IUHH�SUHFLVLRQ��E66)3��DQG�E��ZLWK�U7UXH),63�VHTXHQFHV�ZLWK�VOLGLQJ�
ZLQGRZ�DFTXLVLWLRQ����VXEIUDPHV��ZLWK�D�WHPSRUDO�UHVROXWLRQ�RI����IU�V�DQG����IU�V��
U7UXH),63�ZHUH�DFTXLUHG�GXULQJ�IUHH�EUHDWKLQJ�ZLWKRXW�(&*�V\QFKURQLVDWLRQ��/HIW�
YHQWULFXODU�IXQFWLRQDO�SDUDPHWHUV��('9��(69��()��ZHUH�GHWHUPLQHG�DFFRUGLQJ�WR�
WKH�6LPSVRQ
V�UXOH�ZLWK�E66)3�UHSUHVHQWLQJ�WKH�UHIHUHQFH�VWDQGDUG��&RQWUDVW�WR�
QRLVH�UDWLR��&15��RI�P\RFDUGLXP�EORRG�SRRO�ZDV�FDOFXODWHG��4XDOLW\�RI�ZDOO�PRWLRQ�
GHSLFWLRQ�ZDV�DVVHVVHG�E\�WZR�UDGLRORJLVWV���� �JRRG���� �IDLU���� �QRQ�GLDJQRVWLF��
5HVXOWV��()�VKRZHG�VWURQJ�FRUUHODWLRQ��U ������S����������EHWZHHQ�E66)3���������
DQG����IU�V�U7UXH),63���������EXW�RQO\�PRGHUDWH�FRUUHODWLRQ��U ������ZLWK����IU�V�
U7UXH),63����������7KH�UHDVRQ�IRU�WKDW�ZDV�WKDW�(69�ZDV�VLJQLÀFDQWO\��S �������
RYHUHVWLPDWHG�ZLWK����IU�V�U7UXH),63�����IU�V�������PO�����IU�V�������PO��E66)3��
�����PO���0HDQ�&15�ZDV�VLJQLÀFDQWO\� ORZHU��S� ��������ZLWK����IU�V�U7UXH),63�
FRPSDUHG�WR����IU�V�U7UXH),63�DQG�E66)3������YV�������YV���������+RZHYHU��GXH�
WR�WKH�IDVWHU�WHPSRUDO�UHVROXWLRQ� LPDJH�TXDOLW\�IRU�ZDOO�PRWLRQ�DVVHVVPHQW�ZDV�
UDWHG�VLJQLÀFDQWO\�EHWWHU�IRU����IU�V�
&RQFOXVLRQ��/HIW�YHQWULFXODU�IXQFWLRQDO�DQDO\VLV�ZLWK�UHDO�WLPH�QRQ�(&*�V\QFKUR�
QLVHG�IUHH�EUHDWKLQJ�U7UXH),63�LV� LQ�JRRG�DJUHHPHQW�ZLWK�VWDQGDUG�(&*�JDWHG�
EUHDWKKROG�FLQH�E66)3�VHTXHQFHV��
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(YLGHQFH�RI�FRQWLQXRXV�KHOLFDO�VWUXFWXUH�RI�WKH�FDUGLDF�YHQWULFXODU�
DQDWRP\�DVVHVVHG�E\�GLIIXVLRQ�WHQVRU�LPDJLQJ�PDJQHWLF�UHVRQDQFH�
PXOWL�UHVROXWLRQ�WUDFWRJUDSK\�
$��+LGDOJR���)��3RYHGD���(��0DUWL���'��*LO���$��$QGDOX]���)��&DUUHUDV���
0��%DOOHVWHU����%DUFHORQD�(6���/OHLGD�(6��DOKLGDOJRS#JPDLO�FRP��

3XUSRVH��'HHS�XQGHUVWDQGLQJ�RI�P\RFDUGLDO�VWUXFWXUH�OLQNLQJ�PRUSKRORJ\�DQG�IXQF�
WLRQ�RI�WKH�KHDUW�ZRXOG�XQUDYHO�FUXFLDO�NQRZOHGJH�IRU�PHGLFDO�DQG�VXUJLFDO�FOLQLFDO�
SURFHGXUHV�DQG�VWXGLHV��'LIIXVLRQ�WHQVRU�05,�SURYLGHV�D�GLVFUHWH�PHDVXUHPHQW�
RI�WKH��'�DUUDQJHPHQW�RI�P\RFDUGLDO�ÀEUHV�E\�WKH�REVHUYDWLRQ�RI�ORFDO�DQLVRWURSLF�

��������SDWLHQWV��UDGLRORJLVWV�UHSRUWHG�&$&�RQO\�LQ����������������SDWLHQWV�DQG�
LQ�QRQH�RI�WKHP�WKH�FRURQDU\�DUWHULHV�LQYROYHG�ZHUH�LQGLFDWHG�
&RQFOXVLRQ��1RQ�JDWHG�FKHVW�&7�LV�D�YDOLG�WRRO�IRU�WKH�HYDOXDWLRQ�RI�&$&��1RZD�
GD\V�UDGLRORJLVWV�DUH�QRW�FRQÀGHQW�LQ�UHSRUWLQJ�WKLV�LQFLGHQWDO�ÀQGLQJ��:KHQ�WKH�
FRURQDULHV�DUH�QRW�WKH�DLP�RI�&7�VWXG\��WKH�UHSRUWLQJ�UDWH�RI�&$&�LV�YHU\�ORZ��$�
V\VWHPDWLF�HYDOXDWLRQ�RI�&$&�FRXOG�EH�SURSRVHG�LQ�DOO�FKHVW�&7�VWXGLHV�WR�RIIHU�
DGGLWLRQDO�FOLQLFDO�LQIRUPDWLRQ�FRQFHUQLQJ�KHDUW�GLVHDVH�ULVN��
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3URJUHVVLRQ�RI�FRURQDU\�DUWHU\�FDOFLÀFDWLRQV�GXULQJ�WKH�ÀUVW�\HDU�
DIWHU�UHQDO�WUDQVSODQWDWLRQ�
/�9��)RU]HQLJR��'��&UHVVHUL��&��$OÀHUL��/��/RQJKL��0�*��5DFLWL��0��*DUDYDJOLD��
0LODQ�,7��ODXUD�Y�I#OLEHUR�LW��

3XUSRVH��&DUGLR�YDVFXODU�GLVHDVH��&9'��LV�WKH�PRVW�FRPPRQ�FRPSOLFDWLRQ�DIWHU�
NLGQH\�WUDQVSODQW��.7[��DQG�FRURQDU\�DUWHU\�FDOFLÀFDWLRQV��&$&��DUH�FODLPHG�WR�
SOD\�D�NH\�UROH��6FDQW\�DQG�FRQWUDGLFWRU\�UHVXOWV�KDYH�EHHQ�SURGXFHG�RQ�WKLV�WRSLF��
,Q�WKH�SUHVHQW�VWXG\��ZH�ORRNHG�DW�WKH�&$&�SURJUHVVLRQ��HYDOXDWHG�DFFRUGLQJ�WR�
6HYUXNRYҋV�FULWHULD��GXULQJ�WKH�ÀUVW�\HDU�DIWHU�.7[�
0HWKRGV�DQG�0DWHULDOV�����FRQVHFXWLYH�.7[�SDWLHQWV�ZHUH�HYDOXDWHG�ZLWKLQ���
PRQWKV�DIWHU�.7[� IRU�&$&�HYDOXDWLRQ�ZLWK�&7�� ,Q� ���SDWLHQWV�ZH� UHSHDWHG� WKH�
&$&�HYDOXDWLRQ�DIWHU���\HDU��,Q���SDWLHQWV�ZKR�GLG�QRW�SHUIRUP�WKH�VHFRQG�FRQWURO�
EHFDXVH�RI�DQ\�FOLQLFDO� UHDVRQ��7KH�$JDWVWRQH�VFRUH��$6��YDOXHV�DQG�FKDQJHV�
ZHUH�SXW�LQWR�UHODWLRQVKLS�ZLWK�WKH�PDLQ�ELRFKHPLFDO�DQG�FOLQLFDO�YDULDEOHV��XVLQJ�
XQLYDULDWH��8$��DQG�PXOWLYDULDWH�DQDO\VLV��0$��
5HVXOWV��$W�EDVDO�HYDOXDWLRQ�������������KDG�VLJQLÀFDQW�$6�YDOXHV��7KH�EDVDO�$6�
YDOXHV�ZHUH�UHODWHG�RQO\�WR�WKH�DJH�RI�WKH�SDWLHQW��DW�HLWKHU�8$�RU�0$��S������������
$IWHU���\HDU���������������SDWLHQWV�VLJQLÀFDQWO\�ZRUVHQ�WKHLU�$6�YDOXHV��ZKLOH�WKH�
UHPDLQLQJ����GLG�QRW��1R�VLJQLÀFDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�DQ\�FOLQLFDO��
LQVWUXPHQWDO�RU�ODERUDWRU\�GDWD�DQG�ZRUVHQLQJ�RI�$6��QRU�WKHUH�ZDV�DQ\�UHODWLRQVKLS�
RI�ZRUVHQLQJ�LQ�$6�ZLWK�DQ\�FKDQJH�LQ�UHQDO�IXQFWLRQ�
&RQFOXVLRQ��7KH�SUHVHQFH�RI�&$&V�LV�D�IUHTXHQW�ÀQGLQJ�DW�WLPH�RI�.7[��$�ZRUVHQLQJ�
RI�&$&�LV�DOVR�REVHUYHG��+RZHYHU��WKH�FOLQLFDO�PHDQLQJ�RI�WKLV�ÀQGLQJ�LV�HTXLYR�
FDO�DQG�ZH�QHHG�ODUJHU�VWXGLHV�EHIRUH�GHFLGLQJ�ZKHWKHU�WKH�&$&�DVVHVVPHQW�LV�
ZRUWK�GRLQJ�RQ�D�URXWLQH�EDVLV��

%������� ������
6SRUW�FDWHJRU\�LV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�FDUGLDF�DGDSWDWLRQ��DQ�
05,�VWXG\�
7��/XLMN[��0�-��&UDPHU��1�+�-��3UDNNHQ��&�)��%XFNHQV��)�-�*��%DFN[��
:�3�7�0��0DOL��%�.��9HOWKXLV��8WUHFKW�1/��WOXLMN[#JPDLO�FRP��

3XUSRVH��3K\VLRORJLF�FDUGLDF�DGDSWDWLRQ�LQ�DWKOHWHV�LV�LQÁXHQFHG�E\�ERG\�VXUIDFH�
DUHD��JHQGHU��DJH��WUDLQLQJ�LQWHQVLW\�DQG�VSRUW�W\SH��7KLV�VWXG\�DVVHVVHV�WKH�LQÁX�
HQFH�RI�VSRUW�FDWHJRU\�DQG�SURYLGHV�D�UHIHUHQFH�IUDPHZRUN�IRU�SK\VLRORJLF�OLPLWV�
E\�VSRUW�FDWHJRU\�DQG�JHQGHU�
0HWKRGV�DQG�0DWHULDOV������VXEMHFWV��PHDQ�DJH������\HDUV��UDQJH������������
PHQ��XQGHUZHQW�D�FDUGLDF�05,��&05��LQYHVWLJDWLRQ������KHDOWK\�QRQ�DWKOHWHV�����
KRXUV�ZHHNO\�H[HUFLVH��DQG�����KHDOWK\�HOLWH�DWKOHWHV��PHDQ��������KRXUV�ZHHNO\�
H[HUFLVH���$WKOHWHV�SHUIRUPHG�HLWKHU�ORZ�G\QDPLF�KLJK�VWDWLF��/'�+6��Q �����KLJK�
G\QDPLF�ORZ�VWDWLF� �+'�/6��Q �����RU�KLJK�G\QDPLF�KLJK�VWDWLF�VSRUWV� �+'�+6��
Q ����
5HVXOWV��7KH� OHIW� YHQWULFXODU� �/9��HQG�GLDVWROLF� YROXPH� �('9�� �PO�P��� IRU�QRQ�
DWKOHWHV�/'�+6�+'�/6�+'�+6�� UHVSHFWLYHO\�� ZDV� ���������������� LQ�PDOHV�
DQG� ��������������� LQ� IHPDOHV��7KH� /9� HQG�GLDVWROLF�PDVV� �('0�� �J�P��� IRU�
QRQ�DWKOHWHV�/'�+6�+'�/6�+'�+6�ZDV������������� IRU�PDOHV�DQG�������������
IRU� IHPDOHV��$WKOHWHVҋ�/9�('9�('0�UDWLRV�ZHUH�QRW� ODUJHU� WKDQ� LQ�QRQ�DWKOHWHV��
GLVSURYLQJ�VHOHFWLYH�YHQWULFXODU�ZDOO�WKLFNHQLQJ��/9�59�('9�UDWLRV�ZHUH�VLPLODU�LQ�
DOO�JURXSV��PDOHV�IHPDOHV�UDQJH�����������������������0XOWLYDULDWH�OLQHDU�UHJUHVVLRQ�
GHPRQVWUDWHG�D�KLJKO\�VLJQLÀFDQW�FRQWULEXWLRQ�RI�VSRUW�FDWHJRU\�ZLWK�FRHIÀFLHQWV�
ODUJHU�WKDQ�WKDW�RI�WUDLQLQJ�KRXUV��JHQGHU�DQG�DJH��S���������/9�('9�('0�FRHI�
ÀFLHQWV�IRU�VSRUW�FDWHJRU\�/'�+6���������+'�/6�������+'�+6��������
&RQFOXVLRQ��7KLV�VWXG\�GHPRQVWUDWHV�EDODQFHG�FDUGLDF�DGDSWDWLRQ�IRU�DOO�VSRUW�
FDWHJRULHV��ZLWK�SUHVHUYHG�UDWLRV�RI�/9�YROXPH�/9�ZDOO�PDVV�DQG�/9�59�YROXPH��
6SRUW�FDWHJRU\�KDV�D�ODUJH�LPSDFW�RQ�FDUGLDF�DGDSWDWLRQ��+'�+6�VSRUWV�VKRZ�WKH�
ODUJHVW�FKDQJHV��ZKHUHDV�/'�+6�VSRUWV�VKRZ�GLPHQVLRQV�VLPLODU�WR�QRQ�DWKOHWHV��
7KLV�VWXG\ҋV�UHVXOWV�FDQ�VHUYH�DV�D�UHIHUHQFH�LQ�FOLQLFDO�SUDFWLFH��
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5HVXOWV��&DUGLDF�05�LPDJLQJ�ZDV�SRVVLEOH�LQ�DOO����H[DPLQDWLRQV����XVLQJ�WKH�
'RSSOHU�XOWUDVRXQG�GHYLFH�DQG���XVLQJ�(&*�WULJJHULQJ��8VLQJ�'RSSOHU�XOWUDVRXQG�
IRU�WULJJHULQJ�LPDJH�TXDOLW\�ZDV�FRPSDUDEOH�WR�(&*��$OO�DQDWRPLFDO�VWUXFWXUHV�FRXOG�
EH�FOHDUO\�HYDOXDWHG��)RU�IXQFWLRQDO�HYDOXDWLRQ�WKH�/9�DQG�WKH�()�ZHUH�DVVHVVHG��
7KHUH�ZDV�QR�VLJQLÀFDQW�GLIIHUHQFH�EHWZHHQ�ERWK�PHWKRGV��/9�����PO�DQG�()�����
IRU�'RSSOHU�XOWUDVRXQG�DQG�/9�����DQG�����IRU�(&*�
&RQFOXVLRQ��7KH�05�FRPSDWLEOH�'RSSOHU�XOWUDVRXQG�GHYLFH�LV�D�QHZ�WULJJHULQJ�
PHWKRG�IRU�FDUGLDF�05,��,W�PLJKW�EH�IDVWHU�DQG�HDVLHU�LQ�WKH�DSSOLFDWLRQ�FRPSDUHG�
WR�(&*��
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1RQ�LQYDVLYH�FDUGLDF�YHLQ�PDSSLQJ��UROH�RI�0'&7�&$�
5��0DODJR��$��3H]]DWR��&��%DUELDQL��8��$OIRQVL��*��6DOD��5��3R]]L�0XFHOOL��
9HURQD�,7��UREHUWRPDODJ#\DKRR�LW��

3XUSRVH��&RURQDU\�YHQRXV�DQDWRP\�LV�RI�SULPDU\�LPSRUWDQFH�ZKHQ�LPSODQWLQJ�D�
SDFHPDNHU�RU�D�GHÀEULOODWRU�GHYLFH�EHFDXVH�FRURQDU\�VLQXV�FDQ�EH�HQODUJHG�RU�
VWHQRWLF�GHSHQGLQJ�RQ�FKURQLF�KHDUW�IDLOXUH��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�
XVHIXOQHVV�RI�0'&7�&$�LQ�GHVFULELQJ�WKH�FRURQDU\�YHQRXV�WUHH�DQG�LQ�SDUWLFXODU�
WKH�FRURQDU\�VLQXV�DQG�GHWHFWLQJ�PDLQ�YHQRXV�V\VWHP�YDULDQWV�
0HWKRGV�DQG�0DWHULDOV������FRQVHFXWLYH�SDWLHQWV� ������PHDQ�DJH�������<2��
VWXGLHG�IRU�FRURQDU\�DUWHU\�GLVHDVH�ZLWK����VOLFH�0'&7�&$�ZHUH�UHWURVSHFWLYHO\�
H[DPLQHG��7KH�FDUGLDF�YHQRXV�V\VWHP�ZDV�GHSLFWHG�XVLQJ��'��035��F035�DQG�
0,3�SRVW�SURFHVVLQJ�UHFRQVWUXFWLRQV�RQ�DQ�RII�OLQH�ZRUNVWDWLRQ��)RU�HDFK�SDWLHQW�
LPDJH�TXDOLW\��SUHVHQFH�DQG�FDOLEUH�RI�WKH�FRURQDU\�VLQXV��&6���JUHDW�FDUGLDF�YHLQ�
�*&9���PLGGOH�YHLQ��09���DQWHULRU�LQWHUYHQWULFXODU�YHLQ��$,9���ODWHUDO�FDUGLDF�YHLQ�
�/&9���SRVWHULRU�FDUGLDF�YHLQ��3&9���VPDOO�FDUGLDF�YHLQ��6&9��DQG�SUHVHQFH�RI�
YDULDQW�RI�WKH�QRUPDO�DQDWRP\�ZHUH�UHFRUGHG�
5HVXOWV�DQG�&RQFOXVLRQ��&6��*&9��09�DQG�$,9�ZHUH�YLVXDOLVHG�LQ������RI�WKH�
FDVHV��7KH�/&9�ZDV�YLVXDOLVHG�LQ���������������SDWLHQWV��WKH�3&9�LQ���������
������SDWLHQWV�DQG�WKH�6&9�LQ��������������SDWLHQWV��0HDQ�GLDPHWHU�RI�WKH�&6�
ZDV������PP�LQ�����������������SDWLHQWV�ZLWKRXW�FKURQLF�KHDUW�IDLOXUH�DQG������PP�
LQ���������������SDWLHQWV�FKURQLF�KHDUW�IDLOXUH��
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$FFHOHUDWHG�FLQH�LPDJLQJ�RI�WKH�KHDUW�LQ�PLFH�DW�����7��FRPSDULVRQ�RI�
UHWURVSHFWLYHO\�VHOI�JDWHG�DQG�SURVSHFWLYHO\�WULJJHUHG�)/$6+�VHTXHQFHV�
3��)ULHV��-��6WURHGHU��$��0XHOOHU��$��0DVVPDQQ��5��6HLGHO��*��6FKQHLGHU��
$��%XHFNHU��+RPEXUJ�'(��GUSHWHUIULHV#JRRJOHPDLO�FRP��

3XUSRVH��7R�FRPSDUH�SURVSHFWLYHO\� WULJJHUHG�)/$6+� �37��ZLWK� UHWURVSHFWLYHO\�
VHOI�JDWHG��56*��DQG�DFFHOHUDWHG�UHWURVSHFWLYHO\�VHOI�JDWHG�)/$6+��DFF56*��FLQH�
VHTXHQFHV�IRU�WKH�DVVHVVPHQW�RI�FDUGLDF�IXQFWLRQ�LQ�PLFH�DW�����7�
0HWKRGV�DQG�0DWHULDOV�� ���&���%/��PLFH�ZHUH� H[DPLQHG�RQ�D� ���7�DQLPDO�
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