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&DVH�5HSRUW� 

,GLRSDWKLF�+\SHUHRVLQRSKLOLF�6\QGURPH�ZLWK�3XOPRQDU\�1RGXOHV�0LPLFNLQJ�/XQJ�6HF�
RQGDULHV��$�&DVH�5HSRUW 

5HGLHW�*HWX�.HEHGH�
��/LMDOHP�$EHUD�7HPD���+HOHQ�+LODZH�*HEUHPDUL\DP���$]PHUD�*LVVLOD�$ER\H���'DZLW�
.HEHGH�+XOXND�� 

 ��6FKRRO�RI�0HGLFLQH��&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED�8QLYHUVLW\��$GGLV�$EDED��(WKLRSLD 
��:RODLWD�6RGR�8QLYHUVLW\��&ROOHJH�RI�+HDOWK�DQG�0HGLFDO�VFLHQFH 
��'HSDUWPHQW�RI�,QWHUQDO�0HGLFLQH��6W��3DXO
V�+RVSLWDO�0LOOHQQLXP�0HGLFDO�&ROOHJH�$GGLV�$EDED��(WKLRSLD 
��'HSDUWPHQW�RI�5DGLRORJ\��&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED�8QLYHUVLW\��$GGLV�$EDED��(WKLRSLD 
��'HSDUWPHQW�RI�,QWHUQDO�0HGLFLQH��&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED�8QLYHUVLW\��$GGLV�$EDED��(WKLR�

SLD 
 
&RUUHVSRQGLQJ�DXWKRUV
��UHGLHWJHWXNHEHGH�#JPDLO�FRP 
 
$EVWUDFW�� 
,GLRSDWKLF�+\SHUHRVLQRSKLOLF�6\QGURPH��,+(6��LV�D�FRQGLWLRQ�WKDW�SUHVHQWV�ZLWK�HRVLQRSKLOLD�RI�PRUH�WKDQ�����î�
��౏�/�DVVRFLDWHG�ZLWK�RUJDQ�GDPDJH��,+(6�LV�D�UDUH�GLVHDVH��ZLWK�DQ�LQFLGHQFH�RI�����-����SHU���������SHRSOH��,W�
FDQ� DIIHFW� PXOWLSOH� RUJDQ� V\VWHPV�� LQFOXGLQJ� WKH� OXQJV�� DQG�PLPLF� YDULRXV� SXOPRQDU\� SDWKRORJLHV�� ,WV� LPDJLQJ�
FKDUDFWHULVWLFV��HVSHFLDOO\�WKRVH�RI�PXOWLSOH�OXQJ�QRGXOHV��RIWHQ�UHVHPEOH�WKRVH�RI�VHFRQGDU\�PDOLJQDQFLHV��OHDGLQJ�
WR�PLVGLDJQRVLV��:H�SUHVHQW�D�FDVH�RI�K\SHUHRVLQRSKLOLF�V\QGURPH�WKDW�ORRNHG�OLNH�OXQJ�VHFRQGDULHV��ZKLFK�LQLWLDO�
O\�UHVROYHG�ZLWK�VWHURLG�WKHUDS\�EXW�ODWHU�UHODSVHG�ZLWK�WKH�GHYHORSPHQW�RI�VWHURLG�GHSHQGHQFH�� 
 
&LWDWLRQ���.HEHGH�5*��7HPD�/$��*HEUHPDUL\DP�++��HW�DO��,GLRSDWKLF�+\SHUHRVLQRSKLOLF�6\QGURPH�ZLWK�3XOPR�
QDU\� 1RGXOHV�0LPLFNLQJ�/XQJ�6HFRQGDULHV��$�&DVH�5HSRUW��(WKLRS�0HG��-������������-� 
6XEPLVVLRQ�GDWH�����2FWREHU�������$FFHSWHG������)HEUXDU\�������3XEOLVKHG�����0DUFK����� 

(WKLRSLDQ�0HGLFDO�-RXUQDO���������������� ��
2SHQ�DFFHVV�DUWLFOHV�GLVWULEXWHG�LQ�WHUPV�RI� 
&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQFH�>&&�E\����@ 

,661�����-������������H,661�����-����� .HEHGH�HW�DO�� 

,QWURGXFWLRQ� 
+\SHUHRVLQRSKLOLF� V\QGURPH� �+(6�� LV� GHILQHG� E\�
HOHYDWHG�DEVROXWH�HRVLQRSKLO�FRXQWV��$(&�!����î���ၯ�
/��ZLWK� HRVLQRSKLO-PHGLDWHG� HQG-RUJDQ�GDPDJH� ODVW�
LQJ� RYHU� VL[� PRQWKV� >�@�� ,WV� HVWLPDWHG� LQFLGHQFH� LV�
����–����SHU���������SHRSOH�>�@��,GLRSDWKLF�K\SHUHR�
VLQRSKLOLF� V\QGURPH� �,+(6�� LV� D� GLDJQRVLV� RI� H[FOX�
VLRQ��DIWHU�UXOLQJ�RXW�VHFRQGDU\�FDXVHV�>�@��7KH�PRVW�
FRPPRQO\� LQYROYHG� RUJDQV� DUH� WKH� VNLQ�� OXQJV�� DQG�
JDVWURLQWHVWLQDO� WUDFW� >�@�� 3XOPRQDU\� LQYROYHPHQW�
RFFXUV�LQ�URXJKO\�����RI�+(6�SDWLHQWV�>�@��&RUWLFR�
VWHURLGV� DUH� WKH� ILUVW-OLQH� WUHDWPHQW�� RIWHQ� OHDGLQJ� WR�
UDSLG� LPSURYHPHQW� >�@�� &OLQLFDOO\� VLJQLILFDQW� RUJDQ�
GDPDJH�PD\� QHFHVVLWDWH� WKHUDS\� HYHQ�ZKHQ� WKH� VL[-
PRQWK�FULWHULRQ�KDV�QRW�EHHQ�IXOILOOHG�>�@� 
 
+HUH� ZH� SUHVHQW� D� ��-\HDU-ROG� (WKLRSLDQ� PDOH� ZLWK�
,+(6� SUHVHQWLQJ� ZLWK� PXOWLSOH� SXOPRQDU\� QRGXOHV�
LQLWLDOO\� PLVWDNHQ� IRU� PHWDVWDVHV�� +LV� FDVH� GHPRQ�
VWUDWHV�WKH�GLDJQRVWLF�FKDOOHQJHV�DQG�WKHUDSHXWLF�RXW�
FRPHV�LQ�D�UHVRXUFH-OLPLWHG�VHWWLQJ� 
 
&DVH3UHVHQWDWLRQ 
$���-\HDU-ROG�PDQ�SUHVHQWHG�ZLWK�SURJUHVVLYH�ZHLJKW�
ORVV��PDODLVH��H[HUWLRQDO�G\VSQHD��DQG�D�GU\�FRXJK�IRU�

WZR�PRQWKV��+H� GHQLHG� IHYHU�� FKHVW� SDLQ�� KHPRSW\VLV��
JDVWURLQWHVWLQDO� FRPSODLQWV�� RU� VNLQ� UDVKHV�� 7KHUH� ZDV�
QR�IDPLO\�RU�SHUVRQDO�KLVWRU\�RI�DOOHUJLF�RU�DXWRLPPXQH�
GLVHDVH� 
 
2Q�H[DPLQDWLRQ��KH�ZDV�VWDEOH�DQG�QRW�LQ�DFXWH�GLVWUHVV��
9LWDO� VLJQV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� ZLWK� DQ� R[\JHQ�
VDWXUDWLRQ�RI�����RQ�URRP�DLU��&DUGLRSXOPRQDU\� ILQG�
LQJV�ZHUH�XQUHPDUNDEOH��1R�O\PSKDGHQRSDWK\��KHSDWR�
VSOHQRPHJDO\�� RU� VNLQ� OHVLRQV� ZHUH� QRWHG�� +H� KDG� UH�
FHLYHG� HPSLULF� DQWLELRWLFV� DQG� DQWL-PDODULDO� GUXJV� DW�
ORFDO�IDFLOLWLHV�ZLWK�QR�LPSURYHPHQW�WKRXJK� 
 
/DERUDWRU\�HYDOXDWLRQ�VKRZHG�HRVLQRSKLOLD��(RV�������
DQG� $(&� ������ȝ/� �UHIHUHQFH�� �–����ȝ/��� :%&� ZDV�
�������ȝ/�� DQG� KHPRJORELQ�ZDV� ����� J�G/�� /'+�ZDV�
HOHYDWHG� WR� ���� XQLWV�/��5HSHDW� FRXQWV� FRQILUPHG� SHU�
VLVWHQW� HRVLQRSKLOLD� �7DEOH� ���� 3HULSKHUDO� PRUSKRORJ\�
DQG�ERQH�PDUURZ�ELRSV\�ZHUH�XQUHPDUNDEOH�RWKHU�WKDQ�
HRVLQRSKLOLD���(RV��RI����DQG����UHVSHFWLYHO\��� 
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7DEOH����+HPDWRORJLFDO�WUHQGV�GXU LQJ�SKDVHV�RI�WUHDWPHQW�LQ�D�SDWLHQW�ZLWK�,GLRSDWKLF�+\SHUHRVLQRSKLOLF�
6\QGURPH��,+(6� 
 

&KHVW� &7� GHPRQVWUDWHG� PXOWLSOH� ELODWHUDO� SXOPRQDU\�
QRGXOHV�RI�YDU\LQJ�VL]H��SUHGRPLQDQWO\�SHULSKHUDO��WKH�
ODUJHVW�PHDVXULQJ�����FP�LQ�GLDPHWHU� �)LJXUH�����7KH�
ODUJHVW� QRGXOH�ZDV�QRW� DFFHVVLEOH� IRU� LPDJLQJ-JXLGHG�
ELRSV\�� ZKLOH� WKH� SHULSKHUDO� QRGXOHV� ZHUH� WRR� VPDOO�

IRU�VDPSOLQJ��7ZR�QRGXOHV�ZHUH�FDYLWDWLQJ��OHDGLQJ�
WR� WKH� VXVSLFLRQ� RI� PHWDVWDVLV�� +,9� DQG� WXPRU�
PDUNHUV� WHVWV� ZHUH� QHJDWLYH�� 6WRRO� PLFURVFRS\��
DEGRPLQDO� XOWUDVRXQG�� DQG� DEGRPLQR-SHOYLF� &7�
ZHUH�XQUHPDUNDEOH���������� 

)LJXUH����&KHVW�&7�VFDQ��OXQJ�ZLQGRZ��LPDJH�VKRZLQJ�PXOWLSOH�ELODWHUDO�OXQJ�ILHOG�QRGXOHV��WKH�ODUJHVW�
PHDVXULQJ����FP�LQ�GLDPHWHU� 

0ROHFXODU� WHVWLQJ� IRU�),3�/��3'*)5$�RU�%&5-$%/�
UHDUUDQJHPHQWV�ZDV�QRW�DYDLODEOH��$�GLDJQRVLV�RI�,+(6�
ZDV�PDGH�DIWHU�H[FOXVLRQ�RI�FRPPRQ�VHFRQGDU\�FDXVHV�
DQG�EDVHG�RQ�FOLQLFDO-UDGLRORJLF�VWHURLG�UHVSRQVLYHQHVV�
GHVSLWH�WKH�DEVHQFH�RI�DGYDQFHG�WHVWV� 

 
7UHDWPHQW�ZLWK����PJ�GD\�SUHGQLVRORQH�ZDV�LQLWLDW�
HG� GXH� WR� VLJQLILFDQW� V\PSWRPDWLF� RUJDQ� LQYROYH�
PHQW� GHVSLWH� VKRUW� WLPHOLQH� �SURJUHVVLYH� G\VSQHD��
ZHLJKW�ORVV��DQG�UDGLRJUDSKLF�OXQJ�GDPDJH���:LWKLQ�

)LJXUH����3RVW-WUHDWPHQW�&KHVW�&7�VFDQ�VKRZLQJ�PDUNHG�UHVROXWLRQ�RI�WKH�QRGXOHV 

7UHDWPHQW�3KDVH�
�3UHGQLVRORQH�'RVH� 

:%&����/� 
(RVLQR�
SKLOV�
�(RV�� 

$EVROXWH�(RVLQRSKLO�
&RXQW����/� 

3ODWHOHWV���
�/� 

%DVHOLQH ������ ���� ����� ������� 

,QLWLDWHG�RQ����PJ�GD\ ������ ���� ����� ������� 

��ZHHNV�RQ����PJ�GD\ ������ ���� ����� ������� 

��PRQWK�RQ����PJ�GD\ ������ ���� ����� ������� 

��PRQWKV�RQ����PJ�GD\ ������ ��� ��� ������� 

7DSHUHG�WR����PJ�GD\ ������ ��� ��� ������� 

7DSHUHG�WR����PJ�GD\ ������ ��� ��� ������� 

7DSHUHG�WR����PJ�GD\ ������ ���� ����� ������� 
5H-HVFDODWHG�WR����PJ�GD\ ������ ��� ��� ������� 
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6WHURLGV�ZHUH�JUDGXDOO\�WDSHUHG�WR����PJ�GD\��$WWHPSWV�
WR�UHGXFH�IXUWKHU�OHG�WR�UHFXUUHQW�HRVLQRSKLOLD��UHTXLULQJ�
UH-HVFDODWLRQ��7DEOH�����+H�LV�FXUUHQWO\�VWDEOH�RQ�ORZ-
GRVH�SUHGQLVRORQH�ZLWK�RQJRLQJ�IROORZ-XS�DQG�GLVFXV�
VLRQ�RI�VWHURLG-VSDULQJ�RSWLRQV� 
 
'LVFXVVLRQ 
7KLV�FDVH�UHSRUW�LOOXVWUDWHV�,+(6�SUHVHQWLQJ�ZLWK�SXOPR�
QDU\�QRGXOHV�PLPLFNLQJ�PDOLJQDQF\� WKDW�ZDV�PDQDJHG�
ZLWK�FRUWLFRVWHURLGV��,+(6�LV�D�UDUH�FRQGLWLRQ�FKDUDFWHU�
L]HG�E\�SHUVLVWHQW�HRVLQRSKLOLD��$(&�!�����î���A��/��>���
�@�� ,W� KDV� VHYHUDO� PDQLIHVWDWLRQV� DIIHFWLQJ� WKH� VNLQ��
OXQJV��KHDUW��DQG�JDVWURLQWHVWLQDO�WUDFW�>����@��3XOPRQDU\�
SUHVHQWDWLRQV� UDQJH� IURP� LQILOWUDWHV� DQG� HIIXVLRQV� WR�
ILEURVLV� RU� QRGXODU� GLVHDVH�� 3XOPRQDU\� PDQLIHVWDWLRQV�
DUH�ZHOO�UHFRJQL]HG��EXW�QRGXOHV�UHVHPEOLQJ�PHWDVWDVHV�
DUH�OHVV�IUHTXHQWO\�UHSRUWHG�>����@�� 
 
'LDJQRVWLF� DSSURDFK� IRU� SDWLHQWV� ZLWK� ,+(6� LQFOXGHV�
UXOLQJ�RXW�VHFRQGDU\�FDXVHV�RI�SDUDVLWLF�LQIHFWLRQV��+,9��
PDOLJQDQFLHV�� O\PSKRPDV�� DQG� SULPDU\� DOOHUJLF� GLVRU�
GHUV��0ROHFXODU� DQG� LPPXQRORJLF� PDUNHUV� RI� ),3�/��
3'*)5$� PXWDWLRQ� RQ� 3&5� RU� ),6+� KDYH� EHHQ� GH�
VFULEHG� WR� VXE-FODVVLI\� ,+(6>�@�� 'HVSLWH� WKH� QHHG� IRU�
DGGLWLRQDO�WHVWLQJ��PRVW�LQYHVWLJDWLRQV�ZHUH�XQDYDLODEOH�
LQ� WKLV�FDVH�KLJKOLJKWLQJ� WKH�GLDJQRVWLF�FKDOOHQJH� IDFHG�
LQ�D�UHVRXUFH-OLPLWHG�VHWWLQJ 
 
&RUWLFRVWHURLGV� DUH� WKH� ILUVW-OLQH� WKHUDS\� H[FHSW� IRU� SD�
WLHQWV� ZLWK� SRVLWLYH� ),3�/��3'*)5$�� IRU� ZKRP� W\UR�
VLQH�NLQDVH�LQKLELWRUV��VXFK�DV�,PDWLQLE�PHV\ODWH��DUH�WKH�
ILUVW� OLQH� >��� �@��+RZHYHU�� UHODSVHV� GXULQJ� WDSHULQJ� DUH�
FRPPRQ��OHDGLQJ�WR�VWHURLG�GHSHQGHQFH��DV�VHHQ�LQ�WKLV�
FDVH��2WKHU� VHFRQG-OLQH� DJHQWV� LQFOXGH� K\GUR[XUHD� DQG�
,)1-D�� %LRORJLF� DJHQWV�� VXFK� DV� DQWL-,/-�� PRQRFORQDO�
DQWLERGLHV� DQG� RWKHU� F\WRWR[LF� DJHQWV�
�F\FORSKRVSKDPLGH�� �-WKLRJXDQLQH�� PHWKRWUH[DWH�� DQG�
F\WDUDELQH��KDYH�VKRZQ�HIILFDF\�LQ�UHIUDFWRU\�,+(6�>�@��
7KH� DYDLODELOLW\� RI� PRGHUQ� LQWHUYHQWLRQV� UHPDLQV� OLP�
LWHG� LQ� ORZ-UHVRXUFH� VHWWLQJV�� ,Q� VXFK� FRQWH[WV�� GLVHDVH�
FRQWURO� LV� PDLQWDLQHG� ZLWK� WKH� ORZHVW� HIIHFWLYH� VWHURLG�
GRVH�� WKRXJK�ORQJ-WHUP�PRQLWRULQJ�LV�HVVHQWLDO� IRU�VWHU�
RLG�XVH�FRPSOLFDWLRQV�>��@� 
 
&RQFOXVLRQ 
+(6�SRVHV� VLJQLILFDQW� GLDJQRVWLF� DQG� WKHUDSHXWLF� FKDO�

OHQJHV� LQ� D� UHVRXUFH-OLPLWHG� HQYLURQPHQW�� ,+(6�
ZLWK� PXOWLSOH� SXOPRQDU\� QRGXOHV� LV� UDUH� DQG� UH�
TXLUHV�D�KLJK�LQGH[�RI�VXVSLFLRQ�DQG�WKH�H[KDXVWLYH�
XVH� RI� FOLQLFDO� UHDVRQLQJ� DQG� DYDLODEOH� UHVRXUFHV��
$GYDQFHG� WHVWV� DQG� VWHURLG-VSDULQJ� WUHDWPHQW� RS�
WLRQV� UHPDLQ� D� FKDOOHQJH� LQ� UHVRXUFH-UHVWULFWHG� VHW�
WLQJV� 
 
(WKLFDO�FOHDUDQFH 
(WKLFDO� FOHDUDQFH� IRU� WKLV� FDVH� UHSRUW� ZDV� REWDLQHG�
IURP�0H4UH]�+HDOWK�6HUYLFHV�6�&����0H4UH]�+RVSL�
WDO�� $GGLV� $EDED�� (WKLRSLD� �5HIHUHQFH� 1R���
0+6�������������� 7KH� LQVWLWXWLRQ� UHYLHZHG� WKH�
PDQXVFULSW�DQG�FRQILUPHG�WKDW�SDWLHQW�FRQILGHQWLDOL�
W\�ZDV�DGHTXDWHO\�SURWHFWHG��:ULWWHQ�LQIRUPHG�FRQ�
VHQW�IRU�SXEOLFDWLRQ�ZDV�REWDLQHG�IURP�WKH�SDWLHQW�� 
 
&RQIOLFW�RI�LQWHUHVW 
7KH�DXWKRUV�GHFODUH�QR�FRPSHWLQJ�LQWHUHVWV�� 
 
$XWKRU¶V�&RQWULEXWLRQ 
5HGLHW� *HWX� .HEHGH�� &RQFHSWXDOL]DWLRQ�� 'DWD�
FXUDWLRQ��:ULWLQJ� -� RULJLQDO� GUDIW��:ULWLQJ� -� UHYLHZ�
DQG�HGLWLQJ 
/LMDOHP� $EHUD� 7HPD�� 'DWD� FXUDWLRQ�� :ULWLQJ-�
5HYLHZ�DQG�HGLWLQJ 
+HOHQ� +LODZH� *HEUHPDUL\DP�� 'DWD� FXUDWLRQ��
:ULWLQJ-�5HYLHZ�DQG�HGLWLQJ 
$]PHUD�*LVVLOD�$ER\H��:U LWLQJ-�5HYLHZ�DQG�HGLW�
LQJ 
'DZLW� .HEHGH� +XOXND��&RQFHSWXDOL]DWLRQ��'DWD�
FXUDWLRQ��:ULWLQJ-�UHYLHZ�DQG�HGLWLQJ��6XSHUYLVLRQ 
$FNQRZOHGJPHQW 
:H� DUH� JUDWHIXO� WR� 0H45H]� *HQHUDO� +RVSLWDO� IRU�
OHWWLQJ�XV�SXEOLVK�WKLV�FDVH� 
 
7DEOHV�DQG�ILJXUHV� 
7DEOH� ��� +HPDWRORJLFDO� WUHQGV� GXULQJ� SKDVHV� RI�
WUHDWPHQW� LQ�D�SDWLHQW�ZLWK� ,GLRSDWKLF�+\SHUHRVLQR�
SKLOLF�6\QGURPH��,+(6� 
)LJXUH� ��� &KHVW� &7� VFDQ� �OXQJ� ZLQGRZ�� LPDJH�
VKRZLQJ� PXOWLSOH� ELODWHUDO� OXQJ� ILHOG� QRGXOHV�� WKH�
ODUJHVW�PHDVXULQJ����FP�LQ�GLDPHWHU 
)LJXUH� ��� 3RVW-WUHDWPHQW� &KHVW� &7� VFDQ� VKRZLQJ�
PDUNHG�UHVROXWLRQ�RI�WKH�QRGXOHV 

5HIHUHQFHV 
���5RXIRVVH�)(��*ROGPDQ�0��&RJDQ�(��+\SHUHRVLQRSKLOLF�V\QGURPHV��2USKDQHW�-RXUQDO�RI�5DUH�'LVHDVHV�>,QWHUQHW@��

�����6HSW����������$YDLODEOH�IURP��KWWSV���GRL�RUJ�������������-����-�-�� 
���&UDQH�00��&KDQJ�&0��.RED\DVKL�0*��:HOOHU�3)��,QFLGHQFH�RI�P\HORSUROLIHUDWLYH�K\SHUHRVLQRSKLOLF�V\QGURPH�

LQ�WKH�8QLWHG�6WDWHV�DQG�DQ�HVWLPDWH�RI�DOO�K\SHUHRVLQRSKLOLF�V\QGURPH�LQFLGHQFH��-�$OOHUJ\�&OLQ�,PPXQRO�������
-XO\�����������–����$YDLODEOH�IURP��KWWSV���GRL�RUJ���������M�MDFL������������� 

���9DOHQW�3��.OLRQ�$'��+RUQ\�+3��5RXIRVVH�)��*RWOLE�-��:HOOHU�3)��HW�DO��&RQWHPSRUDU\�FRQVHQVXV�SURSRVDO�RQ�FULWH�
ULD�DQG�FODVVLILFDWLRQ�RI�HRVLQRSKLOLF�GLVRUGHUV�DQG�UHODWHG�V\QGURPHV��-RXUQDO�RI�$OOHUJ\�DQG�&OLQLFDO�,PPXQRO�
RJ\�>,QWHUQHW@�������6HSW���>FLWHG������-DQ���@�����������-����H���$YDLODEOH�IURP��KWWSV���GRL�RUJ���������
M�MDFL������������ 

���'XORKHU\�00��3DWHO�55��6FKQHLGHU�)��5\X�-+��/XQJ�LQYROYHPHQW�LQ�K\SHUHRVLQRSKLOLF�V\QGURPHV��5HVSLUDWRU\�
0HGLFLQH�>,QWHUQHW@�������-DQ�����������–����$YDLODEOH�IURP��KWWSV���GRL�RUJ���������M�UPHG������������ 
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���2JERJX�38��%RFKQHU�%6��%XWWHUILHOG�-+��*OHLFK�*-��+XVV-0DUS�-��.DKQ�-(��HW�DO��+\SHUHRVLQRSKLOLF�V\QGURPH��$�
PXOWLFHQWHU��UHWURVSHFWLYH�DQDO\VLV�RI�FOLQLFDO�FKDUDFWHULVWLFV�DQG�UHVSRQVH�WR�WKHUDS\��-RXUQDO�RI�$OOHUJ\�DQG�&OLQ�
LFDO�,PPXQRORJ\�>,QWHUQHW@�������'HF��������������-�����H���$YDLODEOH�IURP��KWWSV���GRL�RUJ���������
M�MDFL������������ 

���$ER�6KGLG�5��$]ULHK�%��$OHEEL�6��0DQVRXU�6��1DHHP�0��,GLRSDWKLF�+\SHUHRVLQRSKLOLF�6\QGURPH�ZLWK�0XOWLSOH�
2UJDQ�,QYROYHPHQW��&DVH�5HSRUWV�LQ�2QFRORJ\�>,QWHUQHW@�������0DU������������–����$YDLODEOH�IURP��KWWSV���
GRL�RUJ������������������ 

���%DLQ�%-��+\SHUHRVLQRSKLOLD��&XUUHQW�2SLQLRQ�LQ�+HPDWRORJ\�>,QWHUQHW@�������-DQ�>FLWHG������-DQ���@����������
$YDLODEOH�IURP��KWWSV���GRL�RUJ�����������������-���������-����� 

���=LPPHUPDQQ�1��:LNHQKHLVHU-%URNDPS�.$��+\SHUHRVLQRSKLOLF�V\QGURPH�LQ�WKH�GLIIHUHQWLDO�GLDJQRVLV�RI�
SXOPRQDU\�LQILOWUDWHV�ZLWK�HRVLQRSKLOLD��$QQDOV�RI�$OOHUJ\��$VWKPD�	�,PPXQRORJ\�>,QWHUQHW@�������$XJ������
�������–����$YDLODEOH�IURP��KWWSV���GRL�RUJ���������M�DQDL������������ 
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