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8BBXBBUF �'PCJT UFS � L V �DQ �DF WR U � �GDQFHU �

S OD\ZU LJK W � � FKR UHRJUDSKHU � � L Q V W UXF WR U � �DQG �D

SURGXFHU � � FX U UHQ W O \ � UH V LG LQJ � L Q �6KRD O � /DNH � �$

S URXG �$Q L VKQDDEH � I URP�*UDVV\ �1DU URZV �) L U V W

1DW LRQ � �$ � UHF LS LHQ W �R I � WZR �'RUD �DZDUGV � IR U

RX W V WDQG LQJ �DF WR U �DQG �S OD\ � IR U �$JRNZH � �+XPEHU

&R O OHJH �RX W V WDQG LQJ �DF WR U � �0DUN �6 � �%RQKDP

&HQW UH �DZDUG � I URP�8Q L YH U V L W \ �R I � 7R URQ WR � IR U

WKH L U �DGYRFDF\ �DQG �SXE O L F � NQRZ OHGJH � L Q � VH[XD O

G L YH U V L W \ � �:DDZDDWH �D O VR �KDV �PDQ\ �QRPLQDW LRQV �

L QF OXG LQJ �2QWD U LR �3 UHPLH U V � �$ZDUG � � . �0 �+XQWH U

$ZDUG �DQG �6 WH U O L QJ �$ZDUG � � �(GPRQWRQ �

/JD � # J M MPO � Z U L WHV � IR U � WKHDW UH � � WH OHY L V LRQ � � DQG

I L OP � � + L V � ZRUN � KDV � EHHQ � S URGXFHG � D URXQG � WKH

ZRU OG � DQG � JDUQH UHG � PDQ\ � DZDUGV � � L QF OXG LQJ � D

*RYHUQR U �*HQHUD O � V � $ZDUG � IR U � ' UDPD � � D

&DQDG LDQ � 6F UHHQ � $ZDUG � � DQG � D � :U L WH U V � *X L OG

RI �&DQDGD�6F UHHQZU L W L QJ �$ZDUG �

:DDZDDWH � W UD LQHG � DQG � V WXG LHG � 7KHDW UH � $ U W V � � � 3H U IR UPDQFH � D W � +XPEHU

&R O OHJH � � , QG LJHQRXV � 'DQFH � D W � %DQI I � &HQW UH � IR U � WKH � $ U W V � � 6XPPHU � 6FKRR O

, Q WHQV L YHV � D W � 7R URQ WR � 'DQFH � 7KHDW UH � � , Q WHQV L YHV � D W � &HQW UH � IR U � , QG LJHQRXV

7KHDW UH � DQG � .DKDZL � 'DQFH � 7KHDW UH � �:DDZDDWH � KDV � SH U IR UPHG� L Q �PDQ\ �PD MR U

WKHDW UH � FRPSDQ LHV � DF URVV � &DQDGD� DQG � WKH L U � ZRUN � DQG � UHVHDUFK � KDV � WDNHQ

WKHP� WR � PDQ\ � S ODFHV � DV � DQ � D U W L V W � � L QF OXG LQJ � -DSDQ � � 8. � � 86 � � DQG � PDQ\ � FRDV W V

DF URVV � 7X U W O H � , V ODQG �

&XU UHQ W O \ � � :DDZDDWH � L V � ZRUN LQJ � D W � WKH � *UDQG � &RXQF L O � 7 UHDW\ � �� � DV � WKH

/*%74�6� �&RXQF L O �&RRUG LQD WR U � L Q � .HQR UD � �2Q � �
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7JDUPS JB �&NJ M JF �) J M M � L V �D �F UHDWR U � �PRYH U � �DQG �DF WR U

EDVHG � L Q � : LQQ LSHJ � � 7 UHDW\ � � � 7H U U L WR U \ � � 6KH � L V

SDVV LRQDWH � DERXW � ZRUN � WKD W � IRFXVHV � RQ � PRYHPHQW

DQG � WKH � ERG\ � DV � D � S ODFH � ZH � KR OG � DQG � WH O O � V WR U LH V �

9 LF WR U LD � KR OGV � D � %$ � +RQRX U V � I URP� WKH � 8Q L YH U V L W \ � R I

: LQQ LSHJ � L Q � 7KHDW UH � �$F W L QJ � � Z L WK � D � GRXE OH � PD MR U

L Q � 3R O L W L F V � � 6KH � KDV � W UD LQHG � L Q � 9 LHZSR LQ W V �

*UR WRZVN L � � 6X]XN L � � DQG � &RQWDFW � ,PSURY L VD W LRQ � DQG

KDV � ZRUNHG � DV � D � SH U IR UPHU � � GDQFHU � � DQG

IDF L O L WD WR U � IR U � YD U LRXV � FRPSDQ LHV � L Q � : LQQ LSHJ �

9 LF WR U LD � KDV � D � ORYH � IR U � DGYHQWX UH � � KH U � OD V W

H[S OR UD W LRQ � WDN LQJ � KH U � WR � D � VPD O O � R I I �J U LG � L V ODQG

RQ � WKH � :HV W � &RDV W � WR � V WXG\ � &RQWDFW � ,PSURY L VD W LRQ

DQG � O L YH � L Q � KH U � WHQ W � IR U � D � FRXS OH � R I � PRQWKV � � 7KH

WHQ W �JR W �PR OG\ � � W KH �FX U LR V L W \ �J UHZ� OD UJH � �

5BOOFS � .BOTPO � � KH�K LP� � L V � D � TXHHU � D U W L V W

VSHF LD O L ] L QJ � L Q � GHY L VHG � SH U IR UPDQFH � F UHDW LRQ �

SRHW U \ � DQG � SK\V LFD O � W KHDW UH � � +H � J UHZ� XS � L Q � UX UD O

0DQ L WRED �DQG �FX U UHQ W O \ � UH V LGHV � L Q �: LQQ LSHJ � � 7 UHDW\

� � 7H U U L WR U \ � � +H � GRHV � D � O L W W O H � E L W � R I � HYH U \ WK LQJ � DQG

ORYHV � HYH U \ WK LQJ � D � OR W � � I URP� SHU IR UP LQJ � � WR

FR O OHF W L YH � F UHDW LRQ � � WR � S URGXF LQJ � � WR � FRQV W UXF W L QJ

VH W V � � WR � FRQV W UXF W L QJ � VF U LS W V � � 7DQQH U � L V � FR� IRXQGHU

R I � WKH � DZDUG�Z LQQ LQJ � :D O N	7D O N � 7KHDW UH � &RPSDQ\

ZK LFK �F UHDWHV �QHZ�PXV LF� WKHDW UH � �

+H � ZDV � UHFHQW O \ � DQ � D U W L V W � L Q � UHV LGHQFH � Z L WK � 7KHDW UH � 3 UR MHF W V � 0DQ L WRED

ZL WK �&KDXWDXTXD � � 7KH � , Q WH U ODNH � 7 UD L O � �2WKH U � S UR MHF W V � KH � V � EHHQ � D � SD U W � R I

L QF OXGH � � 7KH � +HDG O L QH U V � � 7KH � %D O ODG � R I � -RKQQ\ � %R\ � � 7KH � /DV W � *DUGHQ �

. ,1*� �:D O N	7D O N � � � % O L Q N � �:	7 � � 2QH � 7 UXQN � 7KHDW UH � � � .QRFN � .QRFN � * LQJHU

6H U LHV � � � ) OR U L V W � )R O O L H V � �2QH � 7 UXQN � 7KHDW UH � � � 5RPHR�	 � -X O L H W � �6KDNHVSHDUH

LQ � WKH � 5X LQV � � � )(51 � �8Q L YH U V L W \ � R I � : LQQ LSHJ� � DQG � 0RY LQJ � , Q � 0RY LQJ � 2XW

�:HDWKH U � 3D UDGH � 'DQFH � 7KHDW UH � � � +H � � Z L WK � :D O N	7D O N � KDYH � D O VR � KH OG

UHV LGHQF\ � Z L WK � WKH � , Q WH UQDW LRQD O � , Q V W L W X WH � IR U � 6XV WD LQDE OH � 'HYH ORSPHQW � �

([SHU LPHQWD O � /DNHV �$ UHD � �
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+BDL � .BJFS � L V � D � ZU L WH U � � DF WR U � � DQG � DFFHVV LE L O L W \

ZRUNH U � FX U UHQ W O \ � EDVHG � RQ � 7 UHDW\ � � � WH U U L WR U \ � � L Q

: LQQ LSHJ � � +H � UHFHQW O \ � J UDGXDWHG � I URP� WKH � 8Q L YH U V L W \

R I � : LQQ LSHJ � +RQRX U V � $F W L QJ � S URJUDP� � ZKHUH � KH � D O VR

V WXG LHG � S OD\ZU L W L QJ � XQGHU � % U LDQ � ' UDGHU � � +H � KDV

UHFHQW O \ � EHHQ � DF W L YH � L Q � : LQQ LSHJ � V � ) UDQFRSKRQH

WKHDW UH � FRPPXQ L W \ � � DSSHDU LQJ � L Q � 7KpkW UH � &HUF OH

0R O Lq UH � V � , QpG L W � DQG � 6RF Lp Wp � GH � OD � ) UDQFRSKRQ LH

0DQ L WRED LQH � V �'H �FKDQW V �H W �GH �EDWD L O O H V � �

$BS MB � ;£� JHB� � $F W UHV V � � S OD\ZU LJK W � DQG � G L UHF WR U

J UDGXDWHG � I URP� $5&,6 � 8Q L YH U V L W \ � � 6KH � ZDV � L Q Y L WHG

E\ � WKH � % U L W L VK � &RXQF L O � WR � SD U W L F LSDWH � L Q � WKH � VHFRQG

YH U V LRQ � R I � WKH � 5R\D O � &RXU W � ZRUN VKRS � KH OG � L Q � &K L OH �

EH WZHHQ � �� �� � DQG � �� �� � � D � ZRUN VKRS � KH OG � MR LQ W O \

Z L WK � $ UJHQW LQD � DQG � 8 UXJXD\ � � : L WK � PRUH � WKDQ

I L I WHHQ � ZRUN V � S UHPLH UHG � � DPRQJ � ZK LFK � D UH � � ,

S UH IH U � GRJV � WR � HDW � PH� � �:RUN � DZDUGHG � DV � %HV W

' UDPDWX UJ\ � E\ � WKH � F L UF OH � R I � F U L W L F V � �� �� � � � � , � D O VR

ZDQW � WR � EH � D � KH WH URVH[XD O � ZK L WH � PDQ� � �$ZDUG � IR U

WKH � EHV W � O L WH UD U \ � ZRUN V � R I � WKH � \HD U � �� �� � � � �$ � EXQFK

RI � Z L WFKHV � I O \ L QJ � WK URXJK � WKH � V N \ � � �$ZDUGHG � ZRUN

DV �%HV W �' UDPDWX UJ\ �E\ � WKH �F L UF OH �R I �F U L W L F V ������ � �

-DFN � L V � D O VR � SD U W � R I � 9 ,(:� �9RFD O ,PDJH � (QVHPE OH � : LQQ LSHJ� � � D � WHDP� WKDW

S URY LGHV � DXG LR � GHVF U LS W LRQ � IR U � WKHDW UH � � GDQFH � � DQG � Y L VXD O � D U W � IR U � WKRVH �ZKR

DUH � E O L QG � R U � Y L VXD O O \ � LPSD L UHG � � -DFN � EH O LHYHV � WKD W � D U W � L V � DQ � LPSRU WDQ W � WRR O � L Q

UHVKDS LQJ � DQG � KRQ LQJ � RX U � FR O O HF W L YH � Y L V LRQ � IR U � WKH � IX WX UH � DQG � IR U � WKH � I LJK W

DJD LQV W �F O LPDWH �FKDQJH �

6KH � ZDV � WKH � IRXQGHU � � WRJHWKH U � Z L WK � WKH � G L UHF WR U � -DY LH U � &DVDQJD � � R I � WKH

IR UPHU � FRPSDQ\ � /D � 1 LxD � +R U U LE OH � � +H U � S OD\V � KDYH � EHHQ � W UDQV OD WHG � L Q WR

(QJ O L VK � � ) UHQFK � � 3R O L VK � DQG � *HUPDQ � � +H U � ZRUN V � KDYH � EHHQ � VKRZQ � L Q

$ UJHQW LQD � � 6SD LQ � � (QJ ODQG � DQG � 0H[ LFR � � 6KH � L V � FX U UHQ W O \ � W KH � G L UHF WR U � R I � WKH

;;�0XHV W UD �GH �G UDPDWX UJ LD
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3BZ � 4U SBDIBO � L V � D � 7KHDW UH � $ U W L V W � R I � *UHQDG LDQ

DQG � ) L O L S L QR � GHVFHQW � � ER UQ � DQG � EDVHG � L Q � : LQQ LSHJ �

+H � KDV � W UD LQHG � Z L WK � WKH � % ODFN � +R OH � 7KHDW UH

&RPSDQ\ � DQG � D W � WKH � %DQI I � &HQW UH � � DQG � KDV

SHU IR UPHG� RQ � QXPHURXV � &DQDG LDQ � V WDJHV � � DV � ZH O O

DV � ZRUN LQJ � L Q � 79 � 	 � ) L OP � � 5D\ � L V � D O VR � D � IRXQG LQJ

PHPEHU � R I � WKH � $1$16 , � 6FKRR O � IR U � WKH � 3H U IR UP LQJ

$U W V � � 5HFHQW � WKHDW UH � F UHG L W V � L QF OXGH � � &D OSX UQ LD

DQG � 7KH � 0RXQWD LQ WRS � D W � 507&� � 9R LFH � D W � 37( � � DQG

2WKH O OR �Z L WK �5D\YHQ�%HDX�(FKR � �

5D\ � D O VR � DSSHDUV � DV � 0DFEHWK � L Q � D � YH U V LRQ � I L OPHG

E\ � 6KDNHVSHDUH � L Q � WKH � 5X LQV � � DQG � FDQ � EH � VHHQ � RQ

&%&� V � 7KH �3R U WH U �

4V[ JF �.BSU JO � L V � DQ � � WK�JHQHUD W LRQ � GHVFHQGDQW � R I

3HQQV\ O YDQ LD�'XWFK �0HQQRQ L WHV � ZKR � VH W W OHG � RQ � WKH

W UDG L W LRQD O � ODQGV � R I � WKH � $Q L VK LQDDEH � � 1HXW UD O � � DQG

+DXGHQRVDXQHH � SHRS OHV � L Q � ZKDW � L V � QRZ� FD O OHG

:DWH U ORR � &RXQW\ � � 2QWD U LR � � %DVHG � RQ � WKH � 3 UD L U L H V

V L QFH � ���� � VKH � J UD WH IX O O \ � O L YHV � DQG � ZRUN V � DV � D

WKHDW UH � D U W L V W � L Q � Z LQ�Q LS L�:LQQ LSHJ � RQ � 7 UHDW\ � 2QH

WH U U L WR U \ �
�

6KH � ZRUN V � L Q � WKHDW UHV � DQG � L Q � QRQ� W UDG L W LRQD O � VSDFHV � WR � UH� LQ WH US UH W

F ODV V LF V � � V WDJH � FRQWHPSRUD U\ � S OD\V � � GHYH ORS � QHZ� VF U LS W V � � DQG � IDF L O L WD WH

FR O ODERUD W L YH � GHY L V L QJ � S URFHVVHV � � 6KH � ZDV � QRPLQDWHG � IR U � D � 6 WH U O L QJ

$ZDUG � IR U � 2XW V WDQG LQJ � ' L UHF W LRQ � R I � D � ) U L QJH � S OD\ � L Q � �� �� � DQG � KR OGV � D

WHDFK LQJ �DZDUG � I URP� WKH �8Q L YH U V L W \ �R I �$ OEH U WD � �




3DV W �ZRUN � L QF OXGHV �%DED �<DJD� �$ OEH U WD �0XV LFD O � 7KHDW UH �&RPSDQ\ � � � )H WFK

� , Q WH U ORSH U � 7KHDW UH � � � 7 UDJHG\ � � $ � 7 UDJHG\ � �% OD UQH\ � 3 URGXFW LRQV � � �2YH U � +H U

'HDG � %RG\ � �6PD O O � 0DW WH U V�(GPRQWRQ � ) U L QJH � 7KHDW UH � � � 7KH � 2E MHF W � R I

&RQV WH O OD W LRQV � �6PD O O � 0DW WH U V � � � 6XR U � $QJH O L FD � � * LDQQ L � 6FK LFFK L

�0DQ L WRED � 8QGHUJ URXQG � 2SHUD � � � 7KH � &KHU U \ � 2UFKDUG � � 7KHDW UH � E\ � WKH

5 L YH U � 	 � O L W W O H � (&+2� WKHDW UH � � � 6KH � KDV � D O VR � JXHV W � G L UHF WHG � IR U � WKH

8Q L YH U V L W \ � R I � $ OEH U WD � � W KH � 8Q L YH U V L W \ � R I � : LQQ LSHJ � � DQG � WKH � & L WDGH O

7KHDW UH 
 V �<RXQJ �$FW LQJ �&RPSDQ\ � �
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#S J U UOFZ � ' SFES JDLTPO � � VKH�WKH\ � � L V � DQ � HPHUJ LQJ

DU W L V W � Z L WK LQ � WKH � 7KHDW UH � DQG � ) L OP � FRPPXQ L W \ � L Q

: LQQ LSHJ � � 6KH � UHFHQW O \ � J UDGXDWHG � I URP� WKH � 8 � R I � : � V

+RQRX U V � $F W L QJ � S URJUDP� DQG � ODV W � \HD U � VKH � KDG � WKH

KRQRX U � R I � EH LQJ � PHQWR UHG � L Q � G L UHF W L QJ � DQG � S OD\

DGDSW LRQ � E\ � WKH � ZRQGHU IX O � 0 LFKH O OH � %RX OH W � � 6KH

FX U UHQ W O \ � UH V LGHV � L Q � U X UD O � 0DQ L WRED � � RQ � 7 UHDW\ � �

7H U U L WR U \ � U L W W QH\ � HQ MR\V � DQG � GDEE OHV � L Q � D O O � D VSHFW V � R I

WKHDW UH � � I URP� SHU IR UP LQJ � � WR � VH W � DQG � S URS � EX L OG LQJ �

WK URXJK � WR �ZU L W L QJ �QRZ� WR �G L UHF W L QJ �

.FM JTTB � -BOHEPO � L V � D � J UDGXDWH � R I � 7KH � 8Q L YH U V L W \ � R I

: LQQ LSHJ � V � $F W L QJ � +RQRX U V � S URJ UDP� � D � IRXQG LQJ

PHPEHU �R I �2XW �) URP�8QGHU � WKH �5XJ �7KHDW UH �&R O OHF W L YH �

DQG � WKH � FX U UHQ W � $SSUHQ W LFH � $ U W L V W L F � ' L UHF WR U � R I � 507&

ZL WK � VXSSRU W � I URP� WKH �0DQ L WRED �$ U W V �&RXQF L O � � 6H OHF WHG

F UHG L W V � L QF OXGH � 2U ODQGR � �507&� � $VV L V WDQ W � ' L UHF WR U � �

7KH � &DVH � R I � <RX � �%RFD � 'H O � /XSR � 	 � 507&� � ' L UHF WR U � �

9R LFH � �37( � � � % O L Q N � �2QH � 7 UXQN � 	 � :D O N � DQG � 7D O N � �

8Q WDPHG� � 7D U UDJRQ � 7KHDW UH � � :RUN VKRS� � � % L O O \ � DQG � WKH

0RRQ � �07<3 � �:RUN VKRS� � �%H W WH U � �1 LJK WZRRG �7KHDW UH �

7KH\ � D UH � FX U UHQ W O \ � D � PHPEHU � R I � 7KHDW UH � 3 UR MHF W V � F UHDW L YH � FRKRU W � ZKHUH

WKH\ � KDYH � J UHDW O \ � HQ MR\HG � FR O ODERUD W L QJ � DQG � F UHDW LQJ �Z L WK � VRPH� LQF UHG LE O \

WD OHQ WHG � SHRS OH � � 7KRXJK � % U L W W QH\ � L V � M X V W � D � VPD O O � EDE\ � FDWH US L O O D U � HPHUJ LQJ

I URP� WKH L U � G L UHF WR U LD O � FRFRRQ � � WKH � RYH UZKH OP LQJ � DPRXQW � R I � VXSSRU W � WKH\

KDYH � UHFH L YHG � L V � W U X O \ � DV W URQRPLFD O � � 6KH � ZDQWV � WR � WKDQN � HYH U \RQH � ZKR � V

KH OSHG �KH U �JH W � WK L V � ID U � � \RX U � N L QGQHVV �KDV �PHDQW � VR �PXFK �

�:RUN VKRS� � � 6SH O O L QJ ������ � �07<3� � �2SKH O LD � �6KDNHVSHDUH)HV W ��� �� � � � +DPOH W

�6 ,5 � � �6FKRR O �* L U O V � �2U � WKH �$I U L FDQ �0HDQ �* L U O V �3 OD\ � �2EV LG LDQ �DQG �1 LJK WZRRG

7KHDW UH � � � +RPH� � �� � � 7KH � *DPH� � 1HZ� %HJ LQQ LQJV � �6D UDVYD W L � 3 URGXFW LRQV � �

$Q LPRV L W \ � �: LQQ LSHJ � ) U L QJH � )HV W L YD O � � � 7 LPH � DQG � WKH � &RQZD\V � � &RQFRUG

) OR UD O � � 5RVHQF UDQ W] �DQG �*X L OGHQV WH UQ �D UH �'HDG � � 7KH �8Q L YH U V L W \ �R I �: LQQ LSHJ� �

/RYH � WR � 0 � � 0	, � DQG � WKH � S UD\H U � S ODQ W � WKD W � L V � FX U UHQ W O \ � W K U L Y L QJ � L Q � L W V � QHZ

KRPH�
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)B[FM � 7FO[PO � L V � D � PX O W L � IDFHWHG � S URGXFHU �

G L UHF WR U � � SH U IR UPHU � DQG � G UDPDWX UJ � EDVHG � L Q

7 UHDW\ � � � 7H U U L WR U \ � � : LQQ LSHJ � � 0DQ L WRED � � +H U

D U W L V W L F � S UDF W LFH � L V � L Q I O XHQFHG � E\ � UH OD W LRQD O �D U W

DHV WKH W LF V � DQG � FRPPXQ L W \ � HQJDJHG � S UDF W LFHV � DV

D � YHK LF OH � WR � FRQGXFW � LPPHUV L YH � � L Q WH UFX O WX UD O

H[SHU LHQFHV � Z L WK LQ � O L YH � WKHDW UH � DQG

SHU IR UPDQFH � , QGHSHQGHQW O \ � � IR U � WKH � SDV W � GR]HQ

\HDU V � � KH U � IRFXV � KDV � EHHQ � RQ � S URGXF LQJ � DQG

G L UHF W L QJ �) L O L S L QR�&DQDG LDQ �FHQ W UHG � V WR U LH V �

&NJ MZ � 7 J M MBOVFWB � L V � D � TXHHU � ) L O L S L QR�&DQDG LDQ

WKHDW UH � D U W L V W � � Z L WK � D � IRFXV � L Q � FRV WXPLQJ � � S URSV �

SXSSHW U \ � DQG � GHV LJQ � � %R UQ � DQG � UD L VHG � L Q

: LQQ LSHJ � � VKH � V WXG LHG � D W � WKH � 8Q L YH U V L W \ � R I

: LQQ LSHJ � � GHYH ORS LQJ � KH U � V N L O O V � L Q � GHV LJQ �

FRV WXPLQJ � � S URSV � DQG � SXSSHW U \ � � 6KH � GHYH ORSHG

KHU � ORYH � R I � S URSV � DQG � FRV WXPLQJ � RYH U � WKH � \HD U V

DV � DQ � DY LG � ZDWFKH U � R I � PXV LFD O � W KHDW UH � DQG � I L OP �

DQG �GHV L UHG � WR � OHD UQ �DV �PXFK �DV � VKH �FRX OG � �

9HQ]RQ � FR� IRXQGHG � 8 � 1 � , � 7RJHWKH U � 3 URGXFW LRQV � ��� �� � � ZK LFK � VXSSRU W V

WKH � HYR OX W LRQ � R I � ) L O L S L QR � V WR U \ WH O O H U V � DF URVV � WKH � FRXQW U \ � WK URXJK

SURGXF LQJ � � G L UHF W LRQ � � G UDPDWX UJ\ � � PHQWR U VK LS � DQG � FRQVX O WD W LRQ � �

E U L QJ LQJ � QHZ� ZD\V � WR � G L UHF W � DQG � V WDJH � QD U UD W L YHV � WKD W � FH OHE UD WH

DXG LHQFHV � � L Q VS L U L QJ �FRQQHFW LRQ � �

'HYH ORS LQJ �KH U � V N L O O V � W K URXJK � L QGHSHQGHQW �S UR MHF W V � � (P L O \ � L V � D �PHPEHU �R I

2GH � 3 URGXFW LRQV � � D � J URXS � WKD W � S URGXFHV � FRQVF LRXV � HQ WH U WD LQPHQW � � DV

ZH O O � D V � O HQG LQJ � KH U � WD OHQ W V � WR � R WKH U � J URXSV � VXFK � DV � .D L M X � 3 URGXFW LRQV

DQG � $JJUHVV L YH � $ OSDFD � 3 URGXFW LRQV � � U XQ � E\ � 8:� D OXPQ L � � , Q � KH U � I UHH � W LPH �

VKH �HQ MR\V � UHDG LQJ � � VHZ LQJ �DQG �S OD\ LQJ �'XQJHRQV �DQG �'UDJRQV �
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#SBEZ � #BSS JFOUPT � L V � DQ � HPHUJ LQJ � D U W L V W � I L QG LQJ � K L V

YR LFH � WK URXJK � WKH � D U W V � � ) URP� PXV LF � � WR � WKHDW UH � � WR

ZU L W L QJ � SRHW U \ � � KH � O L YHV � DQG � E UHDWKHV � D U W L V W U \ � � PXV LF

DQG � SH U IR UP LQJ � EH LQJ � WKH L U � E LJJHV W � SDVV LRQ � � $ � OR W � R I

K L V � W LPH � L V � VSHQW � D W � WKH � S LDQR� � H L WKH U � MDPPLQJ � RQ

VRQJV � R U � FRPSRV LQJ � QHZ� RQHV � � 6 LQJ LQJ � V L QFH � KH

FRX OG � VSHDN � � % UDG\ � L V � D � �QG � \HDU � YR LFH � PD MR U � D W � WKH

8Q L YH U V L W \ � R I � 0DQ L WRED � � +H � EH O LHYHV � WKD W � L Q � VXFK � D

PX O W L FX O WX UD O � FRPPXQ L W \ � VXFK � DV � : LQQ LSHJ � � HYH U \RQH

KDV �D �S ODFH �DQG �D � YR LFH �RQ � WKH � V WDJH �DQG � V W U L YHV � IR U

,S JT U JBO � $BIBUP M � � W KH\� WKHP� LH O � � L V � D

PX O W LG L VF LS O L QD U \ � V WR U \ WH O O H U � Z L WK � DQ � HQG OHV V

FX U LRV L W \ � IR U � LPDJ LQDW LRQ � � 7KH\ � D UH � GH O LJK WHG � WR � EH

ZRUN LQJ � Z L WK � 730� IR U � WKH � I L U V W � W LPH � DPRQJ � VXFK

SDVV LRQDWH � DQG � F UHDW L YH � D U W L V W V � � . U L V W LDQ � FX U UHQ W O \

V WXG LHV �PXV LF � �& ODVV LFD O �9R LFH � �D W � WKH �8Q L YH U V L W \ �R I

0DQ L WRED � � $V � D � SH U IR UPHU � � Z U L WH U � � O HD UQH U � � DQG

GD\GUHDPHU � � . U L V W LDQ � VHHNV � PHDQ LQJIX O

RSSRU WXQ L W L H V � WR � V \Q WKHV L ]H � WKHVH � SDVV LRQV � L Q � WKH

DU W � WKH\ �SX U VXH �DQG �F UHDWH � �

32&� V WR U LH V �DQG � UHS UHVHQ WD W LRQ � L Q � WKH �D U W V � � WKH\ �D UH �S URXG � WR � KDYH �EHHQ

D �SDU W �R I � ) L O L S L QR�FHQW U L F � WKHDW UH �S UR MHF W V � L Q �: LQQ LSHJ � � VXFK �DV �%(/7)(67

���� �DQG � WKH � I L U V W � O L YH � UHDG LQJ �R I �0$�%8+$<� �$ OZD\V �Z L O O L QJ �DQG �RSHQ � WR

LGHDV � � % UDG\ � L V � KDSS\ � WR � EH � ZRUN LQJ � Z L WK � 7KHDW UH � 3 UR MHF W V � 0DQ L WRED �

ZK LFK � KDV � S URY LGHG � K LP � Z L WK � VR � PXFK � VXSSRU W � � RSSRU WXQ L W L H V � � DQG � D

JUHDW � HQY L URQPHQW � WR � F UHDWH � � SRQGHU � � DQG � J URZ� � % UDG\ � L V � WDN LQJ � D � KHDG�

I L U V W �G L YH � L Q WR � WKH �GHHS �SRR O �R I �D U W L V W U \ � � KRS LQJ � IR U �K L V �PXV LQJV � WR �EXEE OH

WR � WKH � VX U IDFH � �

:KHQ � WKH\ � D UHQ � W � WHDFK LQJ � I L YH�\HDU �R OGV � S LDQR � R U � GR LQJ � PXV LF � WKHR U\

KRPHZRUN � � . U L V W LDQ � HQ MR\V �ZU L W L QJ � DQJV W \ � SRHW U \ � � REVH U Y L QJ � WKH � FDW V � WKD W

O L YH � L Q � WKH L U � \D UG � � DQG � SH U IR UP LQJ � IX O O � VKRZHU � PXV LFD O V � � & UHG L W V � � 7KH

:LQ WH U � V � 7D OH�/H � FRQWH � G �K L YH U � �6 ,5�7&0� � � 5RPHR� 	 � -X O L H W � �3RFNH W I URFN � �

7R � �0RU URZ� �6D UDVYj W L � �
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3BZOB � .BTUFS UPO � � VKH�WKH\ � � L V � D � 0 LFK L I�6FRW W L VK
WKHDW UH � D U W L V W � I URP� WKH � 5HG � 5 L YH U � 9D O OH\ � RQ � 7 UHDW\ � � �
6KH � J UDGXDWHG � I URP� WKH � 8Q L YH U V L W \ � R I � : LQQ LSHJ � L Q
7KHDW UH �3H U IR UPDQFH �DQG � W UD LQHG �D W �+XPEHU �&R O OHJH � V
'HY L VHG � DQG � 3K\V LFD O � 7KHDW UH � S URJUDP� � 5D\QD � KDV
FRQW LQXHG � WR � ZRUN � DQG � W UD LQ � Z L WK � FRPSDQ LHV � VXFK � DV
WKH � %DQI I � &HQW UH � � 3 UD L U L H � 7KHDW UH � ([FKDQJH � � WKH
*OREH � 7KHDW UH � � &RPSDQ\ � / L Q N � DPRQJ � R WKH U V � � 7KH\
KDYH � S UHPLH UHG � QHZ� ZRUN � L Q � WKH � : LQQ LSHJ � ) U L QJH
)HV W L YD O � ��� ������� � � DQG � 507&� V � 6KDNHVSHDUH � )HV W
������ � �

+FBO � WBO � EFS �.FSXF � L V � D � J UDGXDWH � R I � WKH � 8Q L YH U V L W \
R I � 0DQ L WRED � � ZKHUH � WKH\ � REWD LQHG � ERWK � DQ
8QGHUJ UDGXDWH � 'HJUHH � � DQG � D � 3RV W �%DFFD ODX UHDWH
' LS ORPD� LQ � 0XV LF � � 9RFD O � 3H U IR UPDQFH � � :KHWKH U � L W � V
WKH L U � KRPH� WRZQ � R I � 1R U WK � %DW W OH IR UG � � 6. � � R U � WKH L U
QHZ� KRPH� LQ � : LQQ LSHJ � � 0% � � -HDQ � WDNHV � S U LGH � L Q � WKH L U
S UD L U L H � URR W V � � -HDQ � KDV � SH U IR UPHG� RQ � V WDJHV � DF URVV
: LQQ LSHJ � � 6DVND WRRQ � DQG � EH\RQG � L Q � VKRZV � VXFK � DV
6DVNDWRRQ � 2SHUD � L Q � 6FKRR O V � �� �� � S URGXFW LRQ � R I � 7KH
% UR WKH U V � *U LPP� � -DFRE � *U LPP� � � -DFRE � +HUG
3 URGXFW LRQV � � DZDUG � Z LQQ LQJ � �� �� � ) U L QJH � VKRZ� 7KH
&DXVH � � -RYDQ � 0XVN � � DQG � 7KH � 9 L O O DJH � &RQVH UYD WR U \ � R I
0XV LFD O � 7KHDW UH � 	 � .HHS � 7KHDW UH � V � ���� � S URGXFW LRQ
RI � 7ZH O I WK � 1 LJK W � �'XNH � 2UV LQR � � � 0RV W � UHFHQW O \ � � W KH\
SHU IR UPHG� DV � DQ � DV W URQDXW � L Q � WKH � VHFRQG � VXFFHVV IX O
URXQG � R I � 2QH � 7 UXQN � 7KHDW UH � V � .QRFN � .QRFN � * LQJHU
VH U LH V � � -HDQ � V � O RYH � IR U � PXV LF � L V � RQ O \ � U L YD OHG � E\ � WKH L U
O RYH � IR U � KRXVH�S ODQ W V � � R I � ZK LFK � WKH\ � KDYH � ID U � WRR
PDQ\ �

7RR �0XFK �7RR �6RRQ � L V � W KH L U � QHZ�ZRUN � L Q �GHYH ORSPHQW � WKD W �KDV �EHHQ
VXSSRU WHG �E\ � WKH �0DQ L WRED �$ U W V �&RXQF L O � � W KH �&DQDGD�&RXQF L O � IR U � WKH �$ U W V �
3 UD L U L H � 7KHDW UH �([FKDQJH � �DQG � WKH �5R\D O �0DQ L WRED �7KHDW UH �&HQW UH � V �' LJ L WD O
5HV LGHQF\ � � 7KH L U �ZRUN �FHQ W UHV �D URXQG � WKHPHV �R I � LGHQ W L W \ � � IHP LQ LQ L W \ � � O DQG �
DQG �P\ WKR ORJ\ � � 7K L V � \HD U � �5D\QD �KDV � MR LQHG �37( � V �3 OD\ZU LJK W � V �8Q L W � �DQG � L V
RQH �R I � WKH �: LQQ LSHJ �$ U W V �&RXQF L O � V � , QG LJHQRXV �$ U W V � /HDGHU V �)H O ORZV �ZK LFK
KDV �S URY LGHG � W UD LQ LQJ � L Q �D U W V �DGPLQ L V W UD W LRQ �Z L WK �0DQ L WRED �7KHDW UH � IR U
<RXQJ �3HRS OH � � 7KH\ �HQ MR\ �SKRWRJUDSK\ � �JD UGHQ LQJ � �DQG �EHDG LQJ �DQG
VSHQG LQJ � W LPH �RX W �RQ � WKH � ODQG �
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$� QDW L YH � R I �&K L OH � � +B JNF� &EVBSEP �$BSSBTDP � I L U V W
S LFNHG � XS � WKH � V W L F N V � D W � WKH � DJH � R I � �� � � DQG � GX U L QJ
WKH � HD U O \ � WR � P LG � ��V � � � �� � � � � � ��� � � ZDV � D � PHPEHU
RI � WKH � SRZHU � W U L R � � �6XQGR]� � � $ I WH U � FRPS OH W L QJ � K L V
' LS ORPD� LQ � -D]] � I URP� 0D ODVS LQD � 8Q L YH U V L W \ �
&R O OHJH � �QRZ� 9DQFRXYH U � , V ODQG � 8Q L YH U V L W \ � � L Q
1DQD LPR � � %&� � ���� � � � -D LPH � FRPS OH WHG � DQ � +RQRX U V
%)$ � L Q � 0XV LF � I URP� <RUN � 8Q L YH U V L W \ � L Q � 7R URQ WR � � 21
������ � � ZKHUH � KH � V WXG LHG � -D]] � G UXPV � Z L WK � %D U U \
( OPHV � DQG � 6RXWK � , QG LDQ � & ODVV LFD O � SH UFXVV LRQ
�PUGDQJDP� � NDQ M L UD � � Z L WK � 7 U L FK\ � 6DQND UDQ � �
�'X U L QJ �K L V � W LPH � L Q � 7R URQ WR � � -D LPH �SH U IR UPHG�Z L WK
6DPED� 6TXDG � � 7KH � &UHHS LQJ � 1RERG LHV � DQG � 7KH
) UHH � :RUN � %DQG � � , Q � ���� � � -D LPH � ZDV � DFFHSWHG
LQ WR � WKH � S UHV W LJ LRXV � , Q WH UQDW LRQD O � -D]] � :RUN VKRS
DW � 7KH �%DQI I �&HQW UH � L Q �%DQI I � �$ OEH U WD �

4 5 "( & �."/"( & 3

%FWPO � )F MN � L V � D � ���� � 8Q L YH U V L W \ � R I � : LQQ LSHJ

JUDGXDWH � IR U � 6 WDJH � 0DQDJHPHQW � 	 � 3 URGXFW LRQ �

6KH � KDV � FR O ODERUD WHG � L Q � WKH � F UHDW L YH � S URFHVV � R I

VHYH UD O � 8:� S URGXFW LRQV � � PRV W � UHFHQW O \ � EH LQJ � WKH

VH W � GHV LJQH U � IR U � % UDQGHQ � -DFREV� -HQN LQ V 


(YH U \ERG\ � � 6KH � L V � W K U L O O HG � WR � EH � V WDJH � PDQDJ LQJ

ZL WK � 7KHDW UH � 3 UR MHF W V � 0DQ L WRED � IR U � WKH � I L U V W � W LPH

WK L V � -XQH �

:K L OH �D W �%DQI I � � KH � V WXG LHG �Z L WK � -D]] � O XP LQD U LHV � VXFK �DV �'DYH �'RXJ ODV �
& OD UHQFH �3HQQ � �0DUN � 7X UQH U �DQG � -DVRQ �0RUDQ � � ) URP���������� � � -D LPH
SHU IR UPHG� L Q �D � -D]] � 7 U LR � VH W W L QJ � IR U �&DUQ L YD O �& UX L VH � / L QHV � L Q � WKH �&DU LEEHDQ
	�$ ODVND � �6 LQFH �PRY LQJ �EDFN � WR �: LQQ LSHJ � L Q ����� � � -D LPH �KDV �SH U IR UPHG
ZL WK �3DSD �0DPER � � 7KH �3H UPV � � -DQH �%XQQHW W � �0 LFKH O OH �*UpJR L UH � �: L O O
%RQQHVV � � /D U U \ �5R\ � �$PEHU �(SS � � -X O LDQ �% UDGIR UG � � .H L WK �3 U L FH � �* L O O H V
)RX UQ LH U � � ) O \ L QJ �)R[ �DQG � WKH �+XQ WH U �*DWKH UH U V � � 7KH �3XVK �5RG] � �6ZHHW �$ O LE L �
'DYH �4XDQEXU\ �DQG �PDQ\ �R WKH U V � �+H �DSSHDUV �RQ �3DSD �0DPER � V � �&URRNHG
&KD� � � ) O \ L QJ �)R[ �DQG � WKH �+XQ WH U �*DWKH UH U V � � � ) UX L W �DQG �$VK� �(3 � �%HHIGRQXW � V
�)DPRXV �)R U �4XD O L W \ � � �*UHJ �5HNXV � � �3XQNRXV W L F � � � 7KH �.H L WK �3 U L FH �'RXE OH
4XDU WH W � V � � 7KH �*RRG � � 7KH �%DG �DQG �7KH �8J O \ � � �DQG � �'RXE OH �4XDU WH W � � �+H �KDV
D O VR � V WXG LHG �Z L WK �1HZ�<RUN � -D]] �' UXPPHUV � VXFK �DV � �$ O Y L Q �$ W N L Q VRQ �
& OD UHQFH �3HQQ � �( U L F �0F3KHU VRQ � � -RKQ �5 L O H\ � �DQG �4X LQF\ �'DY L V � �$ ORQJ �Z L WK
SHU IR UP LQJ � � KH �D O VR � WHDFKHV � WKH �G UXPV � �DQG �ZH OFRPHV �QHZ�V WXGHQW V �R I �D O O
DJHV �DQG �DE L O L W L H V �



7+($75(�352-(&76�&$1127�352'8&(�6+2:6�:,7+287�7+(�+(/3�2)�285
*(1(5286�'21256�:(�7+$1.�7+(0�0,*+7,/<�)25�7+(,5�6833257�

'21$7,216�5(&(,9('�6,1&(�-8/<����������

(-03*064�"44&.#-:�	��
����


%5812�*266(1
1,&.�/2*$1�	�&+5,67,1(�6.(1(
*(5,�0&*5$7+�	�$11(�%2/721
6((5;�7(&+12/2*,(6
'$5/(1(�$%5(8�)(55(,5$

%*3&$5034�	�����������


($5/�	�&+(5</�%$5,6+
'$9,'�3/800(5
*25'21�*2/'6%2528*+
-$1(7�67(:$57
$1'5(:�0&/$5(1
&$52/<1�	�0$77�/866,(5
$50,1�:,(%(

45"(&�#6*-%&34�	�����������


$5',7+�%2;$//
&2//((1�68&+(
&/$,5(�7+e5£6(
52%(57�:,/621
'$/(�/$.(92/'
'28*�$55(//
($5/�	�&+(5</�%$5,6+
.$5(1�7-$'(1�	�52%�0&&/(0(17
5$<�6,1*(5
52%(57�6&+833(/
52%(57�:,/621�

063�%0/034

5)&"53&�-07&34�	�����������


%$5%$5$�-$1(6
%,//�.(55
&+(5</�*5((1
&+5,6�:(567,8.
(/21$�0&*,))25'
%5,77$�$1'�)5('�63,5,1*�
+(,',�+$506
-$621�+223(5
52%(57$�/(:,6

5)&"53&�-07&34�	�����������


'21$/'�:$5'523
0$5<�0,/(6
1,&.�	�0,&+(//(�.2:$/&+8.
.(55<�'$1*(5),(/'
/$:5(1&(�	�%($75,&(�&+(51,$.
0((1$�%+8//$5
5$<�+(66/(,1
5($�.$9$1$*+
5,&.�%25&+(57
52%�0$&./,1
+$59(<�:$6,87$
68=,(�0$57,1
$121<0286���
,1�+21285�2)�$5',7+�%2;$//�

'3*&/%4�	61�50����


$//,621�0$&+87&+21
$1'5$($�6$57,621
$121<0286��;��
%(7+�.(771(5
%5,$1�	�%$5%$5$�&52:
%5,$1�3(5&+$/8.
&$0(521�0$&.(1=,(
&+(5</�&267(1
&+5,67,1(�)5((0$1
&/$<�3859(6
(//(1�3(7(5621
*/25,$�.223
-$&.,(�	�67(9(�%52'$�0,/,$1
-2+1�$1'(5621
-2+1�*25'21
-8',7+��-8'(��0&&8''(1
-867,1�'((/(<
.$7+(5,1(�0&/(11$1
.(9,1�/21*),(/'



.(9 ,1 �5$0%(55$1

/($11(�)2/(<

/<11(�0$57 ,1

0$5-25 ,( �3225

3$77 , �:$9(<

3$8/ �*(+56

5(%(&&$�/$.(

52%<1�+$66(/67520

063�%0/034

6$1'5$�323+$0

6+$1121�9 ,&.(56

67$&<�&$5' ,*$1�60,7+ �	 �&$6(<�1250$1

720�.((1$1

'(1%<�3(5(=

:(1'<�6$:$7=.<

&$7+(5 ,1( �)$0(*$

$121<0286�� � ,1 �+21285�2) �5$<�6 ,1*(5

)5,(1'6��83�72�����

5 ) & " 5 3 & � 1 3 0 + & $ 5 4 �."/ * 5 0 # " � ( 3 " 5 & ' 6 - - :
"$ , /08 - & %( & 4 � 5 ) & � 4 6 1 1 0 3 5 � 0 ' � 0 6 3 � ' 6 / % & 3 4 


4 1 0 / 40 3 4 � " / % � # & / & ' "$ 50 3 4 �

$M JNBUF �� �.BJO � JT �TVQQPS UFE �CZ �3PZB M �.5$�BOE �
5IF �#S JEHF� �0VS �0O MZ �&BS UI 
 � ����

8�)����4�&��-0&8&/�

'06/%"5*0/

1 3 0 % 6$ 5 * 0 / � 4 1 0 / 40 3 4

5&$)�410/403 &/%08.&/5�4611035



WR� 3UDLULH� 7KHDWUH� ( [ FKDQJ H� � 5R\ DO� 0 DQLWRED� 7KHDWUH

& HQWUH�� 0 DQLWRED� $ VVRFLDWLRQ� RI � 3OD\ Z ULJ KWV�� + HDWKHU

%UHUHWRQ�� ( P P D� : HOKDP � 	 � 3UDLULH� 0 RELOH� & RP P XQLFDWLRQV

: H� DUH� GHHSO\ � J UDWHI XO� WR� 7Kpk WUH� & HUFOH� 0 ROLqUH� I RU� DOO

RI � WKHLU� VXSSRUW� DQG� I RU� EHLQJ � VXFK� J UDFLRXV� DQG

J HQHURXV� KRVWV� � � 0 ( 5& ,�

5 ) &" 5 3 &� 1 3 0 +&$ 5 4 � . " / *5 0 # "

4UBGG

#PBSE�PG�%JSFDUPST

$ UWLVWLF� ' LUHFWRU� �f� 6 X] LH� 0 DUWLQ
* HQHUDO� 0 DQDJ HU� �f� 5HD� . DYDQDJ K
,QWHULP � $ UWLVWLF� & RRUGLQDWRU� �f� 0 LFKHOOH� %RXOHW
3URGXFHU� �f� - RVKXD� %DQP DQ
$ VVLVWDQW� 3URGXFHU� �f� . H\ � & DJ XLRD
$ GP LQLVWUDWLYH� 	 � 2 XWUHDFK� $ VVRFLDWH� �f� 7DQQHU� 0 DQVRQ
%RRNNHHSHU� �f� ,DQ� + RGJ HV

& OD\ � 3XUYHV�� 3DVW� & KDLU
%LOO� . HUU�� & KDLU
- XVWLQ� ' HHOH\ � � 9 LFH� & KDLU
. HYLQ� 5DP EHUUDQ�� 7UHDVXUHU
& KULV� : HUVWLXN�� 6 HFUHWDU\
$ QQH� %ROWRQ�� 0 HP EHU
5D\ � 6 LQJ HU�� 0 HP EHU
* ORULD� . RRS� � 0 HP EHU
0 DUVKD� . QLJ KW�� 0 HP EHU

7KHDWUH�3URMHFWV�0 DQLWRED�LV�D�QRW� IRU� SURILW�WKHDWUH�DQG�DQ�DFWLYH�PHPEHU�RI�WKH
3URIHVVLRQDO�$VVRFLDWLRQ�RI�&DQDGLDQ�7KHDWUHV��3$&7��DQG�HQJDJHV�XQGHU�WKH�WHUPV

RI�WKH�&DQDGLDQ�7KHDWUH�$JUHHPHQW��SURIHVVLRQDO�DUWLVWV�ZKR�DUH�PHPEHUV�RI�WKH
&DQDGLDQ�$FWRU
V�( TXLW\ �$VVRFLDWLRQ

WKHDWUHSURMHFWVPDQLWRED�FD������ � � � � � � � � � � �
� � � � � � � �0 F' HUPRW�$YH�
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