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7KURXJK�' DWD
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1 HZ�6SDFH�5 HQHZHG�( [ FLWHP HQW���' DD\ LWZD�$EKL\ DDQ�KDV�0 RYHG�WR�D�1 HZ�2 IILFH�6SDFH

' DD\ LWZ D 
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7KH� * URZWK� ( QWUHSUHQHXUVKLS� DQG� ( P SOR\ P HQW� 3URP RWLRQ� �* ( ( 3 �� SURJUDP � KDV� P DGH� VLJQLILFDQW
VWULGHV�LQ�IRVWHULQJ�LQQRYDWLRQ�DQG�HFRQRP LF�HP SRZHUP HQW�DFURVV�* DQGDNL�DQG�. RVKL�SURYLQFHV��,Q
* DQGDNL� DQG� . RVKL� SURYLQFHV� * ( ( 3� SURJUDP � KDV� VXFFHVVIXOO\ � LGHQWLILHG� DQG� KRQRUHG� � � �

RXWVWDQGLQJ�HQWUHSUHQHXUV�IURP �D�FRP ELQHG�WRWDO�RI�� �� � � �DSSOLFDQWV��,Q�* DQGDNL��� � � �HQWUHSUHQHXUV
IURP �- DOMDOD��+XSVHNRW��%DGLJDG��6LUDQFKRN��DQG�0 \ DJGH�UXUDO�P XQLFLSDOLWLHV�ZHUH�VHOHFWHG�IURP �� � �
DSSOLFDQWV�� 6LP LODUO\ �� LQ� . RVKL�� � � � � HQWUHSUHQHXUV� IURP � * DXUDGDKD� 0 XQLFLSDOLW\ �� 5 DP GKXQL
0 XQLFLSDOLW\ ��$LVHOXNKDUND��3KDNSKRNWKXP ��DQG�3DXZDGXQJP D�UXUDO�P XQLFLSDOLWLHV�ZHUH�FKRVHQ�IURP
� � � � DSSOLFDWLRQV�� ( QWUHSUHQHXUV� ZHUH� UHFRJQL] HG� IRU� WKHLU� SRWHQWLDO� WR� GULYH� LQFRP H� JURZWK�� MRE

FUHDWLRQ��DQG�VXVWDLQDEOH�GHYHORSP HQW�
 
%RWK� UHJLRQV� KRVWHG� WZR�GD\ � LQWHQVLYH� ERRWFDP SV� ZKHUH� HQWUHSUHQHXUV� GHYHORSHG� SUDFWLFDO
EXVLQHVV� SODQV� LQ� VHFWRUV� OLNH� DJULFXOWXUH� DQG� WRXULVP �� JXLGHG� E\ � WUDLQHUV� DQG� � � � P DQDJHP HQW
VWXGHQWV�� 7KHVH� HIIRUWV�� VXSSRUWHG� E\ � SURYLQFLDO� P LQLVWULHV�� ORFDO� JRYHUQP HQWV�� DQG� WKH� ' DD\ LWZD

RUJDQL] DWLRQ��DUH�WUDQVIRUP LQJ�UXUDO�HFRQRP LHV�WKURXJK�FROODERUDWLYH�DQG�LQQRYDWLYH�DSSURDFKHV�

7KH� SURJUDP ¶V� LP SDFW� ZDV� IXUWKHU� DP SOLILHG� WKURXJK� JDOOHU\ � ZDONV� DQG� MXU\ � HYDOXDWLRQV�� ZKHUH
HQWUHSUHQHXUV� SUHVHQWHG� WKHLU� LQQRYDWLYH� EXVLQHVV� P RGHO� FDQYDVHV� WR� SDQHOV� FRP SULVLQJ� 5 5 ,
FRRUGLQDWRUV�� ILQDQFLDO� H[ SHUWV�� SULYDWH� VHFWRU� UHSUHVHQWDWLYHV�� DQG� DFDGHP LFV�� ,Q� ERWK� SURYLQFHV�
WKHVH�SUHVHQWDWLRQV�IRVWHUHG�SHHU�OHDUQLQJ�DQG�FRP P XQLW\ �HQJDJHP HQW��ZLWK�� � � �HQWUHSUHQHXUV��� �

IURP �HDFK�P XQLFLSDOLW\ ��VHOHFWHG�IRU�WKH�QH[ W�SKDVH��JDLQLQJ�DFFHVV�WR�WDLORUHG�ILQDQFLDO�DQG�P DUNHW
VXSSRUW�� 7KH� LQYROYHP HQW� RI� � � � 5 5 ,� WHDP � P HP EHUV� DQG� ORFDO� LP SOHP HQWDWLRQ� FRP P LWWHHV� LQ� HDFK
SURYLQFH� HQVXUHG� UREXVW� H[ HFXWLRQ�� ZKLOH� � � � P DQDJHP HQW� VWXGHQWV� JDLQHG� KDQGV�RQ� H[ SHULHQFH
UHILQLQJ� EXVLQHVV� P RGHOV� DORQJVLGH� HQWUHSUHQHXUV�� : LWK� FRQWLQXHG� FRRUGLQDWLRQ� IURP � SURYLQFLDO
P LQLVWULHV� DQG� ORFDO� JRYHUQP HQWV�� WKH� * ( ( 3� SURJUDP � LV� OD\ LQJ� D� VWURQJ� IRXQGDWLRQ� IRU� VXVWDLQDEOH

HFRQRP LF�JURZWK��HP SRZHULQJ�FRP P XQLWLHV��DQG�FUHDWLQJ�H[ HP SODU\ �HQWUHSUHQHXUV�SRLVHG�WR�LQVSLUH
QDWLRQZLGH�

0 HHW�2 XU�) HOORZV���' DD\ LWZD�1 HSDO�3XEOLF�3ROLF\ �) HOORZVKLS�� � � �
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7KH�) HOORZVKLS�7HDP �LV�DOO�VHW�WR�VWDUW�WKH�IHOORZVKLS�RQ�WKH�� QG�RI�- XQH�� � � � ��7KLV�\ HDU¶V�FRKRUW�RI
' DD\ LWZD�) HOORZV�ZLOO�EH�ZRUNLQJ�ZLWK�� �SXEOLF�LQVWLWXWLRQV�DQG�� �IHGHUDO�SDUOLDP HQWDULDQV��2 XU�IHOORZ
6XSXQ� ' DKDO�ZLOO�ZRUN�ZLWK�WKH�2 IILFH�RI�WKH�3ULP H�0 LQLVWHU�DQG�&RXQFLO�RI�0 LQLVWHUV� �2 30 &0 ��RQ

DGP LQLVWUDWLYH� UHIRUP �� P HQWRUHG� E\ � ' U�� 8 GD\ D� 5 DM� : DJOH�� 6ULVW\ � * DXWDP � ZLOO� VXSSRUW� +RQ��<RJHVK
%KDWWDUDL�RQ�HQKDQFLQJ�WKH�FDUGDP RP �YDOXH�FKDLQ��JXLGHG�E\ � ' U��6DQWRVK�3DWKDN��$QRXVKND�3DQW
ZLOO� FROODERUDWH� ZLWK� WKH� 0 LQLVWU\ � RI� ,QGXVWU\ �� &RP P HUFH� DQG� 6XSSOLHV� �0 R,&6�� RQ� VWUHQJWKHQLQJ
LQWHOOHFWXDO� SURSHUW\ � ODZ�� P HQWRUHG� E\ � ' U�� %LVKZD� 6�� . RLUDOD�� 6D\ HMD�$U\ DO� ZLOO� DVVLVW� +RQ�� * DJDQ
7KDSD�RQ�SURP RWLQJ�\ RXWK�OHG�HQWHUSULVHV��P HQWRUHG�E\ �' U��- D\ DVK�3DXGHO��$VWKD�3RNKDUHO�ZLOO�ZRUN

ZLWK�+RQ��$EGXO�. KDQ�RQ�LP SURYLQJ�P DUNHW�DFFHVV�IRU�UXUDO�0 6( V�WKURXJK�WHFKQRORJ\ ��JXLGHG�E\ �' U�
* RNDUQD� 6KDUP D�� ) LQDOO\ �� 6XVLO� . KDQDO� ZLOO� VXSSRUW� WKH� 1 DWLRQDO� 3ODQQLQJ� &RP P LVVLRQ� �1 3&�� LQ
DQDO\ ] LQJ�WKH�HFRQRP LF�LP SOLFDWLRQV�RI�1 HSDO¶V� / ' &� JUDGXDWLRQ��XQGHU�WKH�P HQWRUVKLS�RI� ' U�� * \ DQ
1 \ DXSDQH��1 HSDOL�$FDGHP LFV�LQ�$P HULFD��1 $&$��LV�WKH�P HQWRUVKLS�DQG�WUDLQLQJ�SDUWQHU�IRU�' 1 33) �

* RYHUQDQFH�/ DE

5 HVHDUFK� 3URMHFW� ³ 7HFKQRORJLFDO�$ GRSWLRQ� 8 VLQJ� 6RFLDO� 1 HWZRUNV́ � 6WDUWHG� LQ
' KDQNXWD
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* RYHUQDQFH�/ DE��LQ�FROODERUDWLRQ�ZLWK�&DOWHFK�DQG�WKH�8 QLYHUVLW\ �RI�( [ HWHU��XQGHUWRRN�D�SLRQHHULQJ
ILHOG�UHVHDUFK�SURMHFW�WLWOHG� ³7HFKQRORJLFDO�$GRSWLRQ�8 VLQJ�6RFLDO�1 HWZRUNV�´�DQG�LW�KDV�VWDUWHG�WKLV
P RQWK� LQ� ' KDQNXWD� 0 XQLFLSDOLW\ �� 7KH� VWXG\ � DLP V� WR� XQGHUVWDQG� KRZ� VRFLDO� FRQQHFWLRQV� DQG

FRP P XQLW\ �G\ QDP LFV�LQIOXHQFH�WKH�DGRSWLRQ�RI�HOHFWULF�FRRNVWRYHV�LQ�UXUDO�1 HSDO�DQG�EHLQJ�OHG�E\
' U��- XQL�6LQJK��9LVLWLQJ�5 HVHDUFKHU�DW�&DOWHFK��&DOLIRUQLD��8 6$�
 
%\ � FRP ELQLQJ� UDQGRP L] HG� FRQWUROOHG� WULDOV� �5 &7V�� ZLWK� GLJLWDO� GDWD� FROOHFWLRQ� WRROV�� WKH� SURMHFW
H[ SORUHV� KRZ� LQIRUP DWLRQ� IORZV� WKURXJK� IULHQGVKLSV� DQG� FRP P XQLW\ � QHWZRUNV� FDQ� DFFHOHUDWH

EHKDYLRUDO� FKDQJH�� 7KH� UHVHDUFK� EHJLQV� ZLWK� D� EDVHOLQH� VXUYH\ � WR� P DS� VRFLDO� QHWZRUNV� DQG
XQGHUVWDQG� LQGLYLGXDO� EHOLHIV� DURXQG� FOHDQ� FRRNLQJ� WHFKQRORJLHV�� 2 XWFRP HV� VXFK� DV� FRRNVWRYH
XVDJH��&2 i �HP LVVLRQ�UHGXFWLRQV��DQG�SHHU�DGRSWLRQ�UDWHV�ZLOO�EH�WUDFNHG�WR�HYDOXDWH�KRZ�SUR[ LP LW\
DQG� VLP LODULW\ � ZLWKLQ� QHWZRUNV� LP SDFW� GLIIXVLRQ�� 7KLV� ZRUN� QRW� RQO\ � DGYDQFHV� RXU� XQGHUVWDQGLQJ� RI
WHFKQRORJ\ � DGRSWLRQ� LQ� UXUDO� VHWWLQJV� EXW� DOVR� RIIHUV� DFWLRQDEOH� LQVLJKWV� IRU� GHVLJQLQJ� VFDODEOH�

VRFLDOO\ �LQIRUP HG�FOLP DWH�VROXWLRQV�

 ,QLWLDWLRQ�RI�. XUDNDQL�. ROOHFWLYH 
* RYHUQDQFH� / DE�DORQJ�ZLWK� ,P SDFW� � � � LV�VXSHU
H[ FLWHG� WR� ODXQFK� 7KH� . XŨ Ñ QL� . ROOHFWLYH�
. XŨ Ñ QL� P HDQV� P HDQLQJIXO� FRQYHUVDWLRQ� LQ
1 HSDOL² D� VSDFH� IRU� KRQHVW� GLDORJXH�� VKDUHG
UHIOHFWLRQ�� DQG� JHQXLQH� FRQQHFWLRQ�� +HQFH�� WKH

. XŨ Ñ QL� . ROOHFWLYH� LV� D� UHIUHVKLQJ� DIWHU�ZRUN
FRQYHUVDWLRQ� VHULHV�� GHVLJQHG� IRU� SURIHVVLRQDOV
LQ� 1 HSDO¶V� GHYHORSP HQW� DQG� KXP DQLWDULDQ
VHFWRUV�� LW� EUHDNV� DZD\ � IURP � FRQYHQWLRQDO
P HHWLQJV�� QR� SDQHOV�� QR� 3RZHU3RLQWV�� QR

SHUIRUP DQFH�� - XVW� RQH� VSHDNHU�� RQH� DXGLHQFH�
DQG�D�VKDUHG�VSDFH�IRU�RSHQ�UHIOHFWLRQ���7DFNOLQJ
XQGHU�GLVFXVVHG� WRSLFV� OLNH� SRZHU� G\ QDP LFV�
IDLOHG� SURMHFWV�� \ RXWK� OHDGHUVKLS�� DQG
GHFRORQL] LQJ� DLG�� LW� LQYLWHV� EROG� YRLFHV� WR

FKDOOHQJH�� UHWKLQN�� DQG� LQVSLUH�� $� SODWIRUP � IRU
UHDO�WDON�DQG�UHDO�LP SDFW�

,QFOXVLRQ�( FRQRP LFV�1 HSDO

,QFOXVLRQ�( FRQRP LFV�LV�XVLQJ�DQ�,QQRYDWLYH�$ SSURDFK�WR�&KDOOHQJH�WKH�1 DWLRQ¶V
0 DOH�' RP LQDWHG�3ROLWLFDO�6WUXFWXUHV
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1 HSDO� KDV� P DGH� LP SRUWDQW� VWULGHV� WRZDUG� SROLWLFDO� JHQGHU� HTXDOLW\ � LQ� UHFHQW� GHFDGHV� DV� LW
WUDQVLWLRQHG� IURP � D� P RQDUFK\ � WR� D� IHGHUDO� GHP RFUDF\ �� EXW� ZRP HQ� VWLOO� IDFH� VWUXFWXUDO� EDUULHUV� WR
DWWDLQLQJ� OHDGHUVKLS� SRVLWLRQV�� 7R� EHWWHU� XQGHUVWDQG� VWUXFWXUDO� EDUULHUV� WR� ZRP HQ¶V� FDQGLGDFLHV� LQ
1 HSDO�� ,QFOXVLRQ� ( FRQRP LFV� RUJDQL] HG� IRFXV� JURXSV� RI� IHP DOH� SROLWLFLDQV� IURP � WKH� P DMRU� SROLWLFDO

SDUWLHV�� 7KRVH� LQWHUYLHZHG� YRLFHG� WKHLU� GHVLUH� WR� FROODERUDWH� ZLWK� RQH� DQRWKHU� RQ� FRXQWHULQJ� P DOH
SROLWLFDO�JDWHNHHSHUV�DQG�EXLOGLQJ�FURVV�SDUW\ �QHWZRUNV�RI�IHP DOH�FDQGLGDWHV�WR�VWUHQJWKHQ�ZRP HQ¶V
UHSUHVHQWDWLRQ�LQ�ORFDO�JRYHUQP HQW��,QFOXVLRQ�( FRQRP LFV�ZLOO�QRZ�VWXG\ �ZKHWKHU�DVVHP EOLQJ�IHP DOH
SROLWLFLDQV� LQWR� FROODERUDWLYH� JURXSV� FDQ� LQFUHDVH� WKLV� UHSUHVHQWDWLRQ�� 0 RUH� VSHFLILFDOO\ �� ,QFOXVLRQ
( FRQRP LFV� ZLOO� IRUP � QHWZRUNV� RI� IHP DOH� SROLWLFLDQV� WR� KHOS� WKHP � HVWDEOLVK� FRQQHFWLRQV� ZLWK� SDUW\

HOLWHV�� DGYRFDWH� IRU� ORFDO� JRYHUQP HQW� WR� DGGUHVV� ZRP HQ¶V� LVVXHV�� DQG� IDFLOLWDWH� FRQYHUVDWLRQV
EHWZHHQ� SRWHQWLDO� FDQGLGDWHV� DQG� SDUW\ � VHOHFWLRQ� FRP P LWWHHV�� : H� DLP � WR� DQVZHU� WKH� IROORZLQJ
UHVHDUFK�TXHVWLRQ��E\ �GHYHORSLQJ�VWURQJHU�QHWZRUNV��FDQ�IHP DOH�SROLWLFLDQV�EHWWHU�FRP P XQLFDWH�WKHLU
FRP SHWHQFH��HOHFWDELOLW\ ��DQG�DXWKRULW\ "

3RGVSHFWLYH�E\ �' DD\ LWZ D�$ EKL\ DDQ

7KLV SRGFDVW�VHULHV�GHOYHV�LQWR�YDOXHV�FDUULHG�E\

WKH� RUJDQL] DWLRQV� RI� ' DD\ LWZD� $EKL\ DDQ
�FRP SDVVLQJ� RI� ' DD\ LWZD�� * RYHUQDQFH� / DE�
1 HSDO� OHDGHUVKLS� $FDGHP \ � DQG� 1 HSDO� 5 LVLQJ�
DQG� GLVFXVVHV� WKHP HV� RI� JRYHUQDQFH�
OHDGHUVKLS� DQG� LQQRYDWLRQ� ZLWK� WKH� DLP � WR

SURP RWH� 6XVWDLQDEOH� ( FRQRP LF� ' HYHORSP HQW� LQ
1 HSDO�DQG�( YLGHQFH�EDVHG�3ROLF\ �5 HVHDUFK�
 
1 HZ�HSLVRGHV�DUH�FRP LQJ�VRRQ�� ' RQ¶W� IRUJHW�WR
OLNH��VKDUH�DQG�VXEVFULEH�WR�VWD\ �XSGDWHG�RQ�DOO

IXWXUH�HSLVRGHV�

Ş ÷D÷h„ ê*¥² «ê� „ Ü„

6WDII�( QJDJHP HQW

' DD\ LWZD�$ EKL\ DDQ�0 RQWKO\ �$ FWLYLW\ ��5 HVHDUFK�3UHVHQWDWLRQ�RQ�( [ SORULQJ
' LVFULP LQDWLRQ�7KURXJK�' DWD
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) ROORZLQJ� WKH� ' DD\ LWZD� $EKL\ DDQ� 0 RQWKO\ � $FWLYLW\ �� WKLV� P RQWK� ,QFOXVLRQ� ( FRQRP LFV� 1 HSDO� �,( 1 �
SUHVHQWHG� WKHLU� UHVHDUFK� FRQGXFWHG� RQ� ( [ SORULQJ� ' LVFULP LQDWLRQ� 7KURXJK� ' DWD�� 7KLV� SUHVHQWDWLRQ
GHOYHG� LQWR� P DQ\ � IRUP V� RI� GLVFULP LQDWLRQ� REVHUYHG� LQ� SROLWLFDO� HQJDJHP HQW� DQG� UHSUHVHQWDWLRQ�
$QFKRUHG�LQ�HFRQRP LF�OLWHUDF\ ��WKLV�VWXG\ �DOVR�H[ DP LQHG�KRZ�ELDVHG�DUH�P HDVXUHG�LQ�ILHOG�VHWWLQJV�
HVSHFLDOO\ � LQ� GHYHORSLQJ� FRXQWULHV�� $OO� WKH� ILQGLQJV� ZHUH� GUDZQ� IURP � WKH� 3ROLWLFLDQ� &RP P LWWHH

0 HP EHUV�6XUYH\ �DQG�9RWHU¶V�6XUYH\ �FRQGXFWHG�E\ �,( 1 �LQ�� � � � �DQG�� � � � �

3XEOLFDWLRQV

,QWHUYLHZ��1 HSDO¶V�<RXQJ�9RLFHV��8 QP XWHG

3UDWLVKD�- RVKL��5 HVHDUFK�DQG�3URJUDP �2 IILFHU�DW�* RYHUQDQFH�/ DE�ZDV�LQWHUYLHZHG�IRU�WKH�DUWLFOH�RQ
³1 HSDO¶V�<RXQJ�9RLFHV��8 QP XWHǴ�ZKHUH�VKH�KLJKOLJKWV�WKH�LP SRUWDQFH�RI�DFWLYH�OLVWHQLQJ�DV�ZHOO�DV
WKH�QHFHVVLW\ �RI�D�WUDQVIRUP DWLYH�	 �GHP RFUDWLF�GLDORJXH�SODWIRUP ��+HU�FRP P HQWDU\ �KLJKOLJKWV�1 HSDO¶V
HGXFDWLRQ�V\ VWHP �ZKHUH�H[ SUHVVLRQ�LV�RIWHQ�OLQNHG�WR�REHGLHQFH�UDWKHU�WKDQ�LQGHSHQGHQW�WKRXJKW��,Q

WKDW�OLJKW��ZH�FDQ�VHH�LQ�1 HSDO��WKH�VXSSRUWLYH�SODWIRUP �ZKHUH�\ RXQJ�P LQGV�FDQ�H[ SUHVV�WKHLU�YLHZ�
OHDUQ� SURSHU� FRP P XQLFDWLRQ� WHFKQLTXHV�� DQG� JDUQHU� FULWLFDO� WKLQNLQJ� LV� YHU\ � OLP LWHG�� ( YHQ� LQ� WKH
FDSLWDO�FLW\ ��WKHUH�DUH�D�IHZ�SODWIRUP V�DV�VXFK�ZKLFK�DFWXDOO\ �KHOS�WKH�\ RXWK�VKDSH�WKHLU�SURIHVVLRQDO
IXWXUH�DQG�FDUHHU�ZLWK�WKHVH�P XFK�QHHGHG�VNLOOV��+LJKOLJKWLQJ�WKLV�ZLWK�KHU�H[ SHULHQFH��VKH�WULHV�WR
FRQYH\ �WKLV�QHFHVVLW\ �ZKLFK�ZRXOG�JLYH�\ RXWKV�SXUSRVH��SODFH��DQG�SRZHU�

1 HZ �6SDFH�5 HQHZ HG�( [ FLWHP HQW���' DD\ LWZ D�$ EKL\ DDQ�KDV�0 RYHG�WR
 D�1 HZ �2 IILFH�6SDFH
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1 ÷Üê*¸ qZì¥̧ ²

6WD\ �FRQQHFWHG�WR�UHFHLYH�WKHVH�HQULFKLQJ�LQVLJKWV�GLUHFWO\ �WR�\ RXU�LQER[ � �SOHDVH

VXEVFULEH�WR�RXU�QHZ VOHWWHU�
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