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!
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#
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!
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)221//$3!31/&*7!NOOO!-*3!-/$!(155-/&R$3!#$/$&*D!
!
9*%*-'(#'%C#$CFE%EG.-'.EH*#$D.EHE.E*G##
!
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!
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E/)'$5$*.(!2)5G&*$3!;&.#!5&*$!/$5$3&-.&)*!E/)U$2.(!;&<<!<$-3!.)!.#$!$(.-G<&(#5$*.!)+!-!+&(#$/>D!!"#$!,=?%!
;&<<!2)*.&*1$!.)!;)/P!;&.#!.#$!);*$/(!)+!.#$!#>3/)E);$/!+-2&<&.>!.)!5&*&5&R$!.#$!&5E-2.(!)+!.#$($!/$<$-($(D!
!
H$'$/-<!(E$2&+&2!$'$*.(!;$/$!2))/3&*-.$3!G$.;$$*!%,0I!%9,!-*3!,=?%!)*!1*1(1-<I!&//$71<-/!)/!$Q./-)/F
3&*-/>!;-.$/!5-*-7$5$*.!-2.&'&.&$(!.#/)17#!.#$!E/)2$31/$(!E/$(2/&G$3!G>!.#$!496D!!"#$!(155-/>!-*3!G/&$+!
3$(2/&E.&)*!)+!$-2#!$'$*.!&(!E/)'&3$3!G$<);D!
!

!!!!M-2&<&.>!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!! !!4)*.#!
V-P$!4$/$3&.#!!!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! M$G/1-/>!!
KM!K2-3$5>!8!W$..<$!-*3!H-EE#&/$!%-5:!!!!! !!!!!!!!!!! !!!!!!!!!!!!4-/2#!!
%$,$$($!0$($/')&/!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!4-/2#!!
V-!@-/-!0$($/')&/!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!4->!!
X3-#)!HE/&*7(!0$($/')&/!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! @1<>!!
H5&.#!0$($/')&/!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!K171(.!!
M12#(!-*3!,$$!01G>!0$($/')&/(!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!K171(.!!
Y-(.!V-P$!%-5!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!K171(.!!
H./)*.&-!HE/&*7(!0$($/')&/!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!K171(.!!
Z/)((!0$($/')&/!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!H$E.$5G$/!
V-P$!X(-G$<!!!!!!!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!H$E.$5G$/!!
V);$/!HE/&*7!?/$$P!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!! !!!!!!!!!!! !!!!!!!!!!!!92.)G$/!

!
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!
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!
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!
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!
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$
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$
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!
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!
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-*.&2&E-.$3I!#);$'$/!%9,!-*3!,=?%!;$/$!*).&+&$3!)*!92.)G$/!N[I!NOOOD!!
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6.-,%.E'#6+-E%PG#)*G*-H,E-#
$
!!!!!!!!!!!!H./)*.&-! HE/&*7(! 0$($/')&/! <)2-.$3! &*! %)17<-(! -*3! @$++$/()*!?)1*.&$(! /$<$-($3! ($3&5$*.! ($'$/-<!
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!
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5-*-7$5$*.!-2.&'&.&$(!.#-.!5->!-3'$/($<>!&5E-2.!;-.$/!L1-<&.>!-*3!;&<3<&+$D!!!
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0LVFD � 'RURKRII� VWDUWHG� KHU� GXWLHV � DV � UHFHSWLRQLVW� LQ� WKH � 'HQYHU� RIILFH � RQ� )HEUXDU\� �� � � ���� � � � 3ULRU� WR � KHU� IXOO�WLPH� SRVLWLRQ� � 0LVFD� ZDV � KLUHG� RQ�

6 HSWHPEHU� �� � ���� � DV � D� WHPSRUDU\� HPSOR\HH � IRU� WKH � 5HFRUGV � 6 HFWLRQ� � � 2ULJLQDOO\� IURP� 1HZDUN� � 2KLR � � VKH � JUDGXDWHG� LQ� � ��� � ZLWK� D� %� 6 � � LQ� :LOGOLIH �

%LRORJ\� IURP� WKH � 2KLR � 8QLYHUVLW\� � �

'DYLG � +XWFKHQV � V WDUWHG� RQ� $SULO � � � � ���� � DV � D� 7HOHFRPPXQLFDWLRQV�(OHFWURQLFV � 6 SHFLDOLVW� � � � � +LV � GXWLHV � LQFOXGH � UHSDLULQJ� � LQVWDOOLQJ� � DQG� PDLQ�

WDLQLQJ� WKH � VDWHOOLWH � PRQLWRULQJ� HTXLSPHQW� � � 'DYLG� JUDGXDWHG� IURP� 'HQYHU� 7HFKQLFDO � &ROOHJH � ZLWK� D� $VVRFLDWH � GHJUHH � LQ� (OHFWURQLFV � � � 3ULRU� H[SHUL�

HQFH � LQFOXGHV � WKH � &LW\� RI� $XURUD� DV � DQ� HOHFWURQLFV � WHFKQLFLDQ� � DQG� :DQFR� � ,QF� � DV � D� 6 HQLRU� (OHFWURQLFV � 7HFKQLFLDQ� �

%ULDQ � %RXJKWRQ � MRLQHG� WKH � 3XHEOR � RIILFH � V WDII� RQ� $SULO � � � � ���� � � � %ULDQ� ILOOHG� WKH � (QJLQHHULQJ� 7HFK� � � SRVLWLRQ� LQ� WKH � *URXQGZDWHU� ,QIRUPDWLRQ�

7HDP� � � ,Q� WKLV � SRVLWLRQ� � %ULDQ� ZLOO � SURFHVV � PRQWKO\� SXPSLQJ� GDWD� DQG� HQIRUFH � WKH � 0HDVXUHPHQW� DQG� 8VH � 5XOHV � IRU� ZHOOV � LQ� WKH � $UNDQVDV � %DVLQ� E\�

SUHSDULQJ� HQIRUFHPHQW� RUGHUV � DQG� FRRUGLQDWLQJ� ZLWK� WKH � $WWRUQH\� *HQHUDO 
 V � V WDII� � � %ULDQ� KDV � D� %� 6 � � LQ� &LYLO � (QJLQHHULQJ� IURP� &68� DQG� LV � DQ� (QJL�
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