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7LWOH � (FRQRPLF�DQG�6RFLDO�'HYHORSPHQW��%RRN�RI�3URFHHGLQJV�����WK ,QWHUQDWLRQDO�6FLHQWLILF�&RQIHUHQFH�RQ�(FRQRPLF�DQG�6RFLDO�'HYHORSPHQW ±
�6RFLR�(FRQRPLF�3UREOHPV�RI�6XVWDLQDEOH�'HYHORSPHQW�

(GLWRUV �0XVOLP�,EUDKLPRY��$QD�$OHNVLF��'DUNR�'XNLF

6FLHQWLILF� &RPPLWWHH� �� 3URJUDPVNL� 2GERU � 0DULMDQ� &LQJXOD�� 8QLYHUVLW\� RI� =DJUHE�� &URDWLD� �3UHVLGHQW��� $GDODW� 0XUDGRY� $]HUEDLMDQ� 6WDWH�
8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ��&R�3UHVLGHQW���0DKLVK�$KPDGRY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ��$OL�
$OLU]D\HY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV� �81(&���$]HUEDLMDQ��8PXGYDU�$OL\HY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV� �81(&���
$]HUEDLMDQ��6DQGUD�5DTXHO�$OYHV�� 8QLYHUVLW\�RI�$YHLUR��3RUWXJDO��$\XED�$��$PLQX��8QLYHUVLW\�RI�0DLGXJXUL��0DLGXJXUL��1LJHULD��$QRQD�$UPVWURQJ��
9LFWRULD�8QLYHUVLW\��$XVWUDOLD��*RXUL�6DQNDU�%DQG\RSDGK\D\��7KH�8QLYHUVLW\�RI�%XUGZDQ��5DMEDWL�%DUGKDPDQ��,QGLD��+DLPDQWL�%DQHUML��,QGLDQ�,QVWLWXWH�
RI�7HFKQRORJ\��.KDUDJSXU��,QGLD��(OLVDEHWK�GH�-HVXV�2OLYHLUD�%ULWR�� 8QLYHUVLW\�RI�$YHLUR��3RUWXJDO��$OOD�%RE\OHYD��7KH�/RPRQRVRY�0RVFRZ�6WDWH�
8QLYHUVLW\��5XVVLD��/HRQLG�.��%REURY��6WDWH�8QLYHUVLW\�RI�(FRQRPLFV�DQG�0DQDJHPHQW��1RYRVLELUVN��5XVVLD��5DGR�%RKLQF��8QLYHUVLW\�RI�/MXEOMDQD��
6ORYHQLD��=HNL�$WLO�%XOXW��'RNX]�(\OXO�8QLYHUVLW\��7XUNH\��$GQDQ�&HOLN��6HOFXN�8QLYHUVLW\�� .RQ\D��7XUNH\��$QJHOR�0DLD�&LVWHU��)HGHUDO�8QLYHUVLW\�
RI�5LR�GH�-DQHLUR��%UDVLO��0LUHOD�&ULVWHD��8QLYHUVLW\�RI�&UDLRYD��5RPDQLD��6UHWHQ�&X]RYLF��8QLYHUVLW\�RI�1LV��6HUELD��2JX]�'HPLU��,VWDQEXO�&RPPHUFH�
8QLYHUVLW\��7XUNH\��7�6��'HYDUDMD��8QLYHUVLW\�RI�0\VRUH��,QGLD��2QXU�'RJDQ��'RNX]�(\OXO�8QLYHUVLW\��7XUNH\��'DUNR�'XNLF��8QLYHUVLW\�RI�2VLMHN��
&URDWLD��*RUGDQD�'XNLF��8QLYHUVLW\�RI�2VLMHN��&URDWLD��&ODXGLD�0LUDQGD�9HORVR�� 8QLYHUVLW\�RI�$YHLUR��3RUWXJDO��$OED�'XPL��9ORUD�8QLYHUVLW\��9ORUH��
$OEDQLD��.VHQLMD�'XPLFLF�� 8QLYHUVLW\� RI� =DJUHE�� &URDWLD�� *DOLQD� 3DYORYQD�*DJDULQVND\D�� 6DPDUD� 6WDWH�8QLYHUVLW\�� 5XVVLD�� )UDQ� *DOHWLF�� =DJUHE�
8QLYHUVLW\��&URDWLD��0LUMDQD�*OLJRULF��)DFXOW\�RI�(FRQRPLFV��%HOJUDGH�8QLYHUVLW\��6HUELD��0HKPHW�(PUH�*RUJXOX��$I\RQ�.RFDWHSH�8QLYHUVLW\��7XUNH\��
$OHNVDQGUD�*UREHOQD��*G\QLD�0DULWLPH�8QLYHUVLW\�� 3RODQG��/LXGPLOD�*X]LNRYD�� 3HWHU� WKH�*UHDW� 6DLQW�3HWHUVEXUJ� 3RO\WHFKQLF�8QLYHUVLW\��5XVVLD��
<DGXOOD� +DVDQOL�� $]HUEDLMDQ� 6WDWH� 8QLYHUVLW\� RI� (FRQRPLFV� �81(&��� $]HUEDLMDQ�� $QLFD� +XQMHW�� 8QLYHUVLW\� 1RUWK�� .RSULYQLFD�� &URDWLD��0XVOXP�
,EUDKLPRY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV� �81(&���$]HUEDLMDQ��$OWD\� ,VPD\LORY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\� RI�(FRQRPLFV� �81(&���
$]HUEDLMDQ��2[DQD�,YDQRYD��8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD��,UHQD�-DQNRYLF��)DFXOW\�RI�(FRQRPLFV��%HOJUDGH�8QLYHUVLW\��6HUELD��/DUD�
-HOHQF��8QLYHUVLW\�RI�5LMHND��&URDWLD��0\UO�-RQHV��5DGIRUG�8QLYHUVLW\��86$��*RUD]G�-XVWLQHN��*UDGXDWH�6FKRRO�RI�*RYHUQPHQW�DQG�(XURSHDQ 6WXGLHV��
6ORYHQLD��+DFHU�6LPD\�.DUDDOS��3DPXNNDOH�8QLYHUVLW\�7XUNH\��*U]HJRU]�.DUDVLHZLF]��8QLYHUVLW\�RI�:DUVDZ��3RODQG��,UVKDG�.DULPOL��$]HUEDLMDQ�6WDWH�
8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ��'DIQD�.DULY��7KH�&ROOHJH�RI�0DQDJHPHQW�$FDGHPLF�6WXGLHV��5LVKRQ�/H�=LRQ��,VUDHO��6DOLK�.DWLUFLRJOX��
(DVWHUQ�0HGLWHUUDQHDQ�8QLYHUVLW\��1RUWKHUQ�&\SUXV��7XUNH\��+LODO�<LOGLULU�.HVHU��8OXGDJ�8QLYHUVLW\��%XUVD��7XUNH\��0DUWLQD�'UDJLMD�.RVWLF��6RSKLD�
.KDOLPRYD�� ,QVWLWXWH� RI� (FRQRPLFV� DQG� ,QGXVWULDO� (QJLQHHULQJ� RI� 6LEHULDQ�%UDQFK� RI� 5XVVLDQ�$FDGHP\� RI� 6FLHQFH��1RYRVLELUVN��5XVVLD��0DULQD�
.ODFPHU�&DORSD��8QLYHUVLW\�RI�=DJUHE��&URDWLD��9ODGLPLU�.RYVFD��8QLYHUVLW\�RI�=DJUHE��&URDWLD��*RUDQ�.R]LQD��8QLYHUVLW\�1RUWK��.RSULYQLFD��&URDWLD��
']HQDQ�.XORYLF��8QLYHULVW\�RI�=HQLFD��%RVQLD�DQG�+HU]HJRYLQD��5REHUW�/HZLV��/HV�5RFKHV�*UX\qUH�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��%XOOH��6ZLW]HUODQG��
/DGLVODY� /XNDV�� 8QLY�� RI�:HVW� %RKHPLD�� )DFXOW\� RI� (FRQRPLFV��&]HFK�5HSXEOLF�� =DKLG�0DPPDGRY��$]HUEDLMDQ� 6WDWH�8QLYHUVLW\� RI� (FRQRPLFV�
�81(&���$]HUEDLMDQ��*DELO�0DQDIRY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ��3DVFDO�0DUW\��8QLYHUVLW\�RI�/D�5RFKHOOH� )UDQFH��
9DLGRWDV�0DWXWLV��9LOQLXV�8QLYHUVLW\�� /LWKXDQLD��0DUMDQD�0HUNDF� 6NRN��*($�&ROOHJH� RI�(QWUHSUHQHXUVKLS�� /MXEOMDQD�� 6ORYHQLMD��'DQLHO� )UDQFRLV�
0H\HU��1RUWK�:HVW�8QLYHUVLW\��6RXWK�$IULFD��0DULQ�0LONRYLF��5HFWRU��8QLYHUVLW\�1RUWK��.RSULYQLFD��&URDWLD��=ODWNR�1HGHONR��8QLYHUVLW\�RI�0DULERU��
6ORYHQLD��*UDWLHOD�*HRUJLDQD�1RMD��:HVW�8QLYHUVLW\�RI�7LPLVRDUD��5RPDQLD��=VX]VDQQD�1RYDN��&RUYLQXV�8QLYHUVLW\�RI�%XGDSHVW��+XQJDU\��$ORM]\�=��
1RZDN��8QLYHUVLW\�RI�:DUVDZ��3RODQG��7RPDV]�2FKLQRZVNL��8QLYHUVLW\�RI�:DUVDZ��3RODQG��0LVODY�$QWH�2PD]LF��8QLYHUVLW\�RI�=DJUHE��&URDWLD��9HUD�
3DOHD��8QLYHUVLWD�GHJOL�6WXGL�GL�7RULQR��,WDO\��'XVNR�3DYORYLF��/LEHUWDV�,QWHUQDWLRQDO�8QLYHUVLW\��=DJUHE��&URDWLD��,JRU�3LKLU�± 8QLYHUVLW\�RI�=DJUHE��
&URDWLD�� 'LQNR� 3ULPRUDF�� 8QLYHUVLW\� 1RUWK�� .RSULYQLFD�� &URDWLD�� =HOMND� 3ULPRUDF�� 8QLYHUVLW\� RI� 6SOLW�� &URDWLD�� $QDU� 5]D\HY�� $]HUEDLMDQ� 6WDWH�
8QLYHUVLW\�RI�(FRQRPLFV� �81(&���$]HUEDLMDQ��0LURVODZ�3U]\JRGD��8QLYHUVLW\� RI�:DUVDZ��3RODQG��.DUOLV�3XUPDOLV��8QLYHUVLW\�RI�/DWYLD��/DWYLD��
1LFKRODV�5HFNHU��0HWURSROLWDQ�6WDWH�8QLYHUVLW\�RI�'HQYHU��86$��.HUU\�5HGLFDQ��9LUJLQLD�7HFK��%ODFNVEXUJ��86$��+XPEHUWR�5LEHLUR��8QLYHUVLW\�RI�
$YHLUR��3RUWXJDO��5REHUW�5\EQLFHN��8QLYHUVLW\�RI�*UD]��$XVWULD��.DPLO�6KDKED]RY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ��
-RDQQD�6WDZVND��8QLYHUVLW\�RI�/RG]��3RODQG��(O]ELHWD�6]\PDQVND��%LDO\VWRN�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG��.DWDU]\QD�6]\PDQVND��7KH�6WDWH�
+LJKHU� 6FKRRO� RI� 9RFDWLRQDO� (GXFDWLRQ� LQ� &LHFKDQRZ�� 3RODQG�� -DQ� 7XU\QD�� 8QLYHUVLW\� RI� :DUVDZ�� 3RODQG�� ,ODULD� 7XWRUH�� 8QLYHUVLW\� RI� 1DSOHV�
3DUWKHQRSH�� ,WDO\��5HEHND�'DQLMHOD�9ODKRY��8QLYHUVLW\�RI�=DJUHE�� ,ONR�9UDQNLF��8QLYHUVLW\�RI� =DJUHE��&URDWLD��6WDQLVODZ�:DOXNLHZLF]��%LDO\VWRN�
8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG��7KRPDV�:LOO��$JQHV�6FRWW�&ROOHJH��86$��6DNLW�<DJXERY��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV� �81(&���
$]HUEDLMDQ�� /L� <RQJTLDQJ�� 9LFWRULD� 8QLYHUVLW\�� $XVWUDOLD�� 3HWHU� =DELHOVNLV�� 8QLYHUVLW\� RI� 0DFDX�� &KLQD�� 7DR� =HQJ�� :LOIULG� /DXULHU� 8QLYHUVLW\��
:DWHUORR��&DQDGD��*U]HJRU]�=LPRQ��5]HV]RZ�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG��6QH]DQD�=LYNRYLF��8QLYHUVLW\�RI�1LV��6HUELD�

5HYLHZ�&RPPLWWHH� �� 5HFHQ]HQWVNL� 2GERU � 0DULQD� .ODFPHU� &DORSD �3UHVLGHQW��� $QD� $OHNVLF�� 6DQGUD� 5DTXHO� $OYHV�� $\XED� $PLQX��0LKRYLO�
$QGMHOLQRYLF��-RVLS�$UQHULF��/LGLMD�%DJDULF��7RPLVODY�%DNRYLF��6DQMD�%OD]HYLF��/HRQLG�%REURY��5X]LFD�%UHFLF��$QLWD�&HK�&DVQL� ,U\QD�&KHUQ\VK��
0LUHOD�&ULVWHD��2JX]�'HPLU��-DVPLQD�'YRUVNL��6WMHSDQ�'YRUVNL��5REHUW�)DEDF��,YLFD�)LOLSRYLF��6LQLVD�)UDQMLF��)UDQ�*DOHWLF��0LUMDQD�*OLJRULF��7RPLVODY�
*OREDQ��$QLWD�*ROWQLN�8UQDXW��7RPLVODY�+HUFHJ��0XVOXP�,EUDKLPRY��,UHQD�-DQNRYLF��(PLQD�-HUNRYLF��'DIQD�.DULY��2OLYHU�.HVDU��+LODO�<LOGLULU�.HVHU��
7DWMDQD�.RYDF��9ODGLPLU�.RYVFD��$QJHOR�0DLD�&LVWHU��.DWDULQD�0DURVHYLF��9DLGRWDV�0DWXWLV��0DUMDQD�0HUNDF�6NRN��-RVLS�0LNXOLF��/MXELFD�0LODQRYLF�
*ODYDQ��'DQLHO�)UDQFRLV�0H\HU��1DWDQ\D�0H\HU��*XHQWHU�0XHOOHU��,YDQD�1DFLQRYLF�%UDMH��=ODWNR�1HGHONR��*UDWLHOD�*HRUJLDQD�1RMD��=VX]VDQQD�1RYDN��
$OND�2EDGLF��&ODXGLD�2JUHDQ��,JRU�3LKLU��1DMOD�3RGUXJ��9RMNR�3RWRFDQ��'LQNR�3ULPRUDF��=HOMND�3ULPRUDF��6DQGD�5HQNR��+XPEHUWR�5LEHLUR��9ODVWD�
5RVND��6RXKDLOD�6DLG��$UPDQGR�-DYLHU�6DQFKH]�'LD]��7RPLVODY�6HNXU��/RUHQD�6NXIOLF��0LUNR 6PROMLF��3HWDU�6RULF��0DULR�6SUHPLF��0DWMD]�6WRU��7RPDV]�
6WXG]LHQLHFNL��/HMOD�7LMDQLF��'DQLHO�7RPLF��%RULV�7XVHN��5HEHND�'DQLHOD�9ODKRY��,ONR�9UDQNLF��7KRPDV�:LOO��=RUDQ�:LWWLQH��7DR =HQJ��*U]HJRU]�
=LPRQ��6QH]DQD�=LYNRYLF��%HULVODY�=PXN�

2UJDQL]LQJ�&RPPLWWHH���2UJDQL]DFLMVNL�2GERU � $GDODW�0XUDGRY��3UHVLGHQW���'RPDJRM�&LQJXOD��&R�3UHVLGHQW���6DQQXU�$OL\HY��6KDID�$OL]DGH��
0DULQD�.ODFPHU�&DORSD��$VLPDQ�*XOL\HY��,OKDP�+XVH\QRY��$OWD\�,VPD\LORY��,UVKDG�.DULPOL��6SRPHQNR�.HVLQD��(UOLQR�.RVFDN��=DKLG 0DPPDGRY��
0LURVODZ�3U]\JRGD��$QDU�5]D\HY��0LFKDHO�6WHIXOM��5HEHND�'DQLMHOD�9ODKRY��6LPH�9XFHWLF��0LND\LO�=H\QDORY��6DNLW�<DJXERY�

3XEOLVKLQJ�(GLWRU � 'RPDJRM�&LQJXOD

3XEOLVKHU � 'HVLJQ � 3ULQW � 9DUD]GLQ�'HYHORSPHQW�DQG�(QWUHSUHQHXUVKLS�$JHQF\��9DUD]GLQ��&URDWLD���$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV�
�81(&���%DNX��$]HUEDLMDQ���8QLYHUVLW\�1RUWK��.RSULYQLFD��&URDWLD���)DFXOW\�RI�0DQDJHPHQW�8QLYHUVLW\�RI�:DUVDZ��:DUVDZ��3RODQG ��)DFXOW\�RI�/DZ��
(FRQRPLFV�DQG�6RFLDO�6FLHQFHV�6DOH�� 0RKDPPHG�9�8QLYHUVLW\�LQ�5DEDW��0RURFFR

3ULQWLQJ � 2QOLQH�(GLWLRQ

,661����������
7KH�%RRN�LV�RSHQ�DFFHVV�DQG�GRXEOH�EOLQG�SHHU�UHYLHZHG�
2XU�SDVW�%RRNV�DUH�LQGH[HG�DQG�DEVWUDFWHG�E\�3UR4XHVW��(FRQ%,=��&3&,��:R6��DQG�(FRQ/LW�GDWDEDVHV�DQG�DYDLODEOH�IRU�GRZQORDG�LQ�D�3')�IRUPDW�
IURP�WKH�(FRQRPLF�DQG�6RFLDO�'HYHORSPHQW�&RQIHUHQFH�ZHEVLWH��KWWS���ZZZ�HVG�FRQIHUHQFH�FRP

�������9DUD]GLQ�'HYHORSPHQW�DQG�(QWUHSUHQHXUVKLS�$JHQF\��9DUD]GLQ��&URDWLD��$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV��81(&���%DNX��
$]HUEDLMDQ�� 8QLYHUVLW\ 1RUWK�� .RSULYQLFD�� &URDWLD�� )DFXOW\� RI� 0DQDJHPHQW� 8QLYHUVLW\� RI� :DUVDZ�� :DUVDZ�� 3RODQG�� )DFXOW\� RI� /DZ��
(FRQRPLFV�DQG�6RFLDO�6FLHQFHV�6DOH�� 0RKDPPHG�9�8QLYHUVLW\�LQ�5DEDW��0RURFFR� $OO�ULJKWV�UHVHUYHG��$XWKRUV�DUH�UHVSRQVLEOH�IRU�WKH�OLQJXLVWLF�
DQG�WHFKQLFDO�DFFXUDF\�RI�WKHLU�FRQWULEXWLRQV��$XWKRUV�NHHS�WKHLU�FRS\ULJKWV�IRU�IXUWKHU�SXEOLVKLQJ�
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675$7(*,=,1*�2)�7+(�63$7,$/�'(9(/230(17�2)�7+(�
5(*,21�%$6('�21�7+(�&21&(37�2)��60$57�

63(&,$/,=$7,21�

$QDU�5]D\HY
$]HUEDLMDQ�6WDWH�8QLYHUVLW\�RI�(FRQRPLFV��81(&���$]HUEDLMDQ

D�U]D\HY#OLVW�UX

-XOLD�/\VKFKLNRYD
%HOJRURG�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��5XVVLD

O\VKFKLNRYD#EVX�HGX�UX

7DW\DQD�'REURGRPRYD
%HOJRURG�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��5XVVLD

GREURGRPRYDBW#EVX�HGX�UX

1DGH]KGD�%RU]HQNRYD
%HOJRURG�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��5XVVLD

ERU]HQNRYD#EVX�HGX�UX

$%675$&7
7KH�SXUSRVH�RI� WKH�VWXG\� LV� WR�GHWHUPLQH� WKH�FRQFHSWXDO� IRXQGDWLRQV�DQG�DSSURDFKHV� WR� WKH�
VWUDWHJ\�RI�VSDWLDO�GHYHORSPHQW�RI�WKH�UHJLRQ�EDVHG�RQ�WKH�SULQFLSOHV�RI��VPDUW�VSHFLDOL]DWLRQ��
FRQVLGHULQJ�WKH�VSHFLILFV�RI�WKH�UHVRXUFH�SRWHQWLDO�DQG�JHR�HFRQRPLF�VLWXDWLRQ��7KH�VFLHQWLILF�
QRYHOW\� RI� WKH� UHVHDUFK� LV� FRQQHFWHG� ZLWK� WKH� GHYHORSPHQW� RI� FRQFHSWXDO� DQG� FDWHJRULFDO�
DSSDUDWXV�RI�UHJLRQDO�DQG�VSDWLDO�HFRQRP\�LQ�WKH�IRUP�RI�WKH�DXWKRU
V�H[WHQGHG�LQWHUSUHWDWLRQ��
KLHUDUFK\� DQG� V\VWHPDWL]DWLRQ� RI� VXFK� FRQFHSWV� DV� �UHJLRQ��� �VSDFH��� �WHUULWRU\��� �VSDWLDO�
SRWHQWLDO� RI� WKH� WHUULWRU\��� �VSDWLDO� GHYHORSPHQW� RI� WKH� UHJLRQ��� �VWUDWHJ\� RI� VSDWLDO�
GHYHORSPHQW����VPDUW�VSHFLDOL]DWLRQ���,Q�WKH�SURFHVV�RI�FRPSDUDWLYH�UHVHDUFK�XVLQJ�WKH�PHWKRG�
RI��WDJ�FORXG��FRQWHQW�DQDO\VLV�RI�VWUDWHJLF�GRFXPHQWV�RI�WKH�UHJLRQDO�OHYHO�RI�WKH�(XURSHDQ�
8QLRQ�DQG�VRPH�UHJLRQV�RI�WKH�5XVVLDQ�)HGHUDWLRQ��LQ�WKH�FRQWH[W�RI�WKHLU�DSSOLFDWLRQ�RI�YDULRXV�
IRUPV�RI�VSDWLDO�RUJDQL]DWLRQ�RI�WKH�HFRQRP\�DQG�WKH�SULQFLSOHV�RI��VPDUW�VSHFLDOL]DWLRQ��ZDV�
FDUULHG�RXW��,W�LV�HVWDEOLVKHG�WKDW�YDULRXV�IRUPV�RI�VSDWLDO�RUJDQL]DWLRQ�RI�WKH�HFRQRP\�DQG�WKH�
SULQFLSOHV� RI� �VPDUW� VSHFLDOL]DWLRQ�� DUH� LPSOHPHQWHG� E\� 5XVVLDQ� UHJLRQDO� DXWKRULWLHV�
VSRUDGLFDOO\��IUDJPHQWDU\�DQG�XQV\VWHPDWLF��ZKLFK�DGYHUVHO\�DIIHFWV�WKH�VSDWLDO�GHYHORSPHQW�
DQG�OHDGV�WR�D�ODFN�RI�IRUPDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�XQLTXH�FRPSHWLWLYH�DGYDQWDJHV�RI�
WKH�WHUULWRULHV��7KH�UHVXOWV�RI�WKH�VWXG\�FDQ�EH�XVHG�LQ�WKH�GHYHORSPHQW�DQG�XSGDWLQJ�RI�VWUDWHJLF�
SROLF\�GRFXPHQWV�DW� WKH�UHJLRQDO�DQG�PXQLFLSDO� OHYHO�� LQFOXGLQJ�WKH�PRELOL]DWLRQ�RI� LQWHUQDO�
UHVRXUFHV�RI�WKH�UHJLRQV��WKH�IRUPDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�VWUDWHJLHV�IRU�VRFLR�HFRQRPLF��
LQQRYDWLYH�DQG�VSDWLDO�GHYHORSPHQW�DQG�QHWZRUN�LQWHUDFWLRQ�RI�WKH�UHJLRQV�
.H\ZRUGV��0DFURUHJLRQ� 6PDUW�6SHFLDOL]DWLRQ��6SDWLDO�'HYHORSPHQW� 6WUDWHJL]LQJ

���,1752'8&7,21
6WUDWHJL]LQJ�RI�VSDWLDO�GHYHORSPHQW��DV�D�VHW�RI�FRQFHSWXDOL]DWLRQ��IRUHFDVWLQJ��VWUDWHJLF�VWDJLQJ��
PRGHOLQJ�� SODQQLQJ�� GHVLJQ�� SURJUDPPLQJ�� LPSOHPHQWDWLRQ� DQG� FRQWURO�� LV� D� UHODWLYHO\� QHZ�
GLUHFWLRQ�LQ�WKH�UHVHDUFK�RI�SUREOHPV�RI�UHJLRQDO�SROLF\�IRUPDWLRQ� ZKLFK�ZDV�GHYHORSHG�LQ�WKH�
PLG���V�RI�WKH�WZHQWLHWK�FHQWXU\��%DQGPDQ��������%XNKYDOG��9DOHQWLN��������*OD]\FKHY��������
*UDQEHUJ��6XVSLWV\Q��0LQDNLU�HW�DO���������.OHLQHU��������.RWO\DNRY�HW�DO���������=KLNKDUHYLFK��
3ULE\VKLQ���������7KLV�ZDV�GXH�WR�WKH�QHHG�WR�GHYHORS�FRPSOHWHO\�QHZ�PHWKRGV�DQG�WRROV�WR�
PDQDJH�WKH�SRWHQWLDO�RI�WKH�UHJLRQV�LQ�WKH�FRQGLWLRQV�RI�WUDQVIRUPDWLRQ�RI�WKH�HFRQRPLF�VSDFH�
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LQ�WKH�JOREDOL]DWLRQ�SHULRG��+RZHYHU��GHVSLWH�WKH�H[LVWLQJ�H[SHULHQFH�RI�UHJLRQDO�VWUDWHJL]LQJ��
PDQ\� IXQGDPHQWDO LVVXHV� UHPDLQ� XQUHVROYHG�� ,Q� WKH� FRQWH[W� RI� WKH� HFRQRPLF� DQG� VSDWLDO�
GHYHORSPHQW�SDUDGLJP��UHJLRQV�EHFRPH�IUDJPHQWV�RI�WKH�HFRQRPLF�VSDFH��ZKHUH��LQ�WKH�FRQWH[W�
RI� JOREDOL]DWLRQ� DQG� LQFUHDVLQJ� FRPSHWLWLRQ� IRU� VWUDWHJLF� UHVRXUFHV� DQG� LQYHVWPHQWV��
LQWHUQDWLRQDO��QDWLRQDO�DQG�UHJLRQDO�LQWHUHVWV�DUH�IRFXVHG�DQG�FROOLGH��7KH�SURFHVV�RI�SRODUL]DWLRQ�
DQG� GLVLQWHJUDWLRQ� RI� WKH� HFRQRPLF� VSDFH� LV� JURZLQJ� GXH� WR� WKH� XQHYHQ� GLVWULEXWLRQ� DQG�
FRQFHQWUDWLRQ�RI�HFRQRPLF�DFWLYLW\�DW�WKH�ORFDO��VXEQDWLRQDO��FRXQWU\�DQG�LQWHUQDWLRQDO�OHYHOV��
7KH�VWUDWHJLF�FKDOOHQJHV�RI�WKH��QHZ�UHJLRQDOL]DWLRQ���UHTXLUH�WKH�GHYHORSPHQW�RI�D�V\VWHPDWLF�
PHWKRGRORJ\�IRU�VWUDWHJLF�VSDWLDO�GHYHORSPHQW�RI�WHUULWRULHV��WDNLQJ�LQWR�DFFRXQW�VWDWH�SULRULWLHV��
PDFUR�UHJLRQDO� DQG� LQWHUUHJLRQDO� FRQWH[WV�� W\SHV� RI� PXOWLFXOWXUDOLVP� DQG� SURVSHFWV� IRU� WKH�
UDWLRQDO�XVH�RI�WKH�XQLTXH�LQWHUQDO�SRWHQWLDO�RI�WKH�UHJLRQV�

���7(55,725<��5(*,21��63$&(��(92/87,21�$1'�75,1,7<�2)�&$7(*25,(6�
$1'�$3352$&+(6
7KH�LQIOXHQFH�RI�WKH�VSDWLDO�IDFWRU�RQ�UHJLRQDO�GHYHORSPHQW�ZDV�VWXGLHG�E\�UHSUHVHQWDWLYHV�RI�
GLIIHUHQW�VFLHQWLILF�GLUHFWLRQV� �%RXGHYLOOH��������(QULJKW��������*OD]\FKHY��������*UDQEHUJ��
6XVSLWV\Q��0LQDNLU�HW�DO���������+RRYHU��������,VDUG��������0\UGDO��������5LFKDUGVRQ��������
7LQEHUJHQ����ɛ���DQG�SDVVHG�D�ORQJ�ZD\�RI�HYROXWLRQ��)LJXUH����

)LJXUH����(YROXWLRQ�RI�$SSURDFKHV�DQG�&DWHJRULHV�LQ�WKH�5HVHDUFK�RI�UHJLRQDO�GHYHORSPHQW

7KH�UHVHDUFK�RI�DERYH�PHQWLRQHG�ZRUNV�LQ�D�UHWURVSHFWLYH�DOORZV�WR�FODLP�WKDW�IRU�HFRQRPLVWV�
RI�WKH���WK�FHQWXU\�QRW�WKH�HFRQRPLF�VSDFH��DQG��PDLQO\��WKH�WHUULWRU\�DV�WKH�OLPLWHG�SDUW�RI�WKH�
ODQG�VXUIDFH�ZLWK�QDWXUDO�DQG�DQWKURSRJHQLF�SURSHUWLHV�DQG�UHVRXUFHV�ZDV�VXEMHFW�RI�WKH�DQDO\VLV�
�JHRJUDSKLFDO� DSSURDFK��� )ORXULVKLQJ� DW� WKH� EHJLQQLQJ� RI� WKH� ��WK� FHQWXU\� WKH� WKHRU\� RI�
HFRQRPLF� ]RQLQJ� DQG� WKH� IRUPDWLRQ� RI� QDWLRQDO� V\VWHPV� RI� DGPLQLVWUDWLYH�WHUULWRULDO� DQG�
HFRQRPLF�]RQLQJ�FRQFHQWUDWHG�UHVHDUFK�RQ�WKH�FDWHJRU\�RI��UHJLRQ��RU��GLVWULFW��DV�D�WHUULWRU\�
ZLWK� GLIIHUHQW� VSHFLDOL]DWLRQ� DQG� IHDWXUHV� RI� WKH� FRPSOH[� GHYHORSPHQW� RI� WKH� HFRQRP\�� D�
SHFXOLDU�JHRJUDSKLFDO�ORFDWLRQ��QDWXUDO�DQG�KXPDQ�UHVRXUFHV��ZKLFK�ERXQGDULHV�DUH�GHILQHG�LQ�
WKH�DGPLQLVWUDWLYH�RUGHU��UHJLRQDO�DSSURDFK���$W�WKH�WXUQ�RI������������DWWHQWLRQ�ZDV�FOHDUO\�
IRFXVHG�RQ�WKH�FDWHJRU\�RI��HFRQRPLF�VSDFH���7KLV�LV�GXH�WR�WKH�ILOOLQJ�DQG�VDWXUDWLRQ�RI�WKH�
WHUULWRU\�ZLWK�WKH�GHYHORSPHQW�RI�YDULRXV�REMHFWV��VHWWOHPHQWV��LQGXVWULDO�HQWHUSULVHV��WUDQVSRUW�
DQG� HQJLQHHULQJ� VWUXFWXUHV��� VWUHQJWKHQLQJ�� GHHSHQLQJ� DQG� FRPSOLFDWLRQ� RI� WKH� UHODWLRQVKLS�
EHWZHHQ�WKHP��WKH�HPHUJHQFH�RI�SUHUHTXLVLWHV�DQG�RSSRUWXQLWLHV�WR�PDQDJH�WKHLU�GHYHORSPHQW�
�VSDWLDO�DSSURDFK��

���³60$57�63(&,$/,=$7,21´�,1�63$7,$/�'(9(/230(17�675$7(*<
�����*HQHVLV�DQG�(YROXWLRQ�RI�WKH�&RQFHSW�RI�³6PDUW�6SHFLDOL]DWLRQ´
7KH� FRQFHSW� RI� �VPDUW� VSHFLDOL]DWLRQ�� ZDV� GUDIWHG� E\� DQ� H[SHUW� JURXS� RI� WKH� (XURSHDQ�
&RPPLVVLRQ��.QRZOHGJH�IRU�*URZWK���)RUD\��'DYLG�DQG�+DOO��������DV�D�VWUDWHJ\�RI�LQQRYDWLYH�
GHYHORSPHQW�RI�UHJLRQV��VXJJHVWLQJ�WKH�PRVW�HIILFLHQW�XVH�RI�WKHLU�IHDWXUHV�DQG WKH�GHYHORSPHQW�
RI�FRPSHWLWLYH�DGYDQWDJHV��,Q�WKH�IXWXUH��DV�DQ�HOHPHQW�RI�LQQRYDWLYH�DQG�VSDWLDO�GHYHORSPHQW��
LW�ZDV�GHYHORSHG�LQ�D�QXPEHU�RI�ZRUNV��%DUFD��������%DUFD��0F&DQQ��������%RVFKPD��������
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&RIIDQR�� )RUD\�� ������ )RUD\�� ������ .DUD\DQQLV�� *ULJRUXGLV�� ������ .XWVHQNR�� $OHQNLQD��
.HQGUDV�� ������ 0F&DQQ�� ������ 0F&DQQ�� 2UWHJD�$UJLOpV�� ������ 0F&DQQ�� 2UWHJD�$UJLOpV��
������2(&'���������7KHVH�ZRUNV� FRQWDLQ� WKH� VXEVWDQWLDWLRQ� RI� VXFK� GLVWLQFWLYH� IHDWXUHV� RI�
�VPDUW�VSHFLDOL]DWLRQ��DV�
x XVH�RI�LPSOLFLW�NQRZOHGJH�DQG�ORFDO�FRPSHWHQFLHV�WR�VHOHFW�GHYHORSPHQW�SULRULWLHV��
x HYLGHQFH�WKURXJK�TXDQWLWDWLYH�LQGLFDWRUV��EXLOGLQJ�RQ�D�EURDG�HPSLULFDO�EDVH��
x SULQFLSOHV�RI�GLYHUVLILFDWLRQ��UHODWHG�GLYHUVLW\�DQG�VWURQJ�LQWHUGLVFLSOLQDU\�FRQQHFWLRQV��
x LGHQWLILFDWLRQ�RI�JOREDO�WHFKQRORJ\�WUHQGV�LQ�FXUUHQW�DQG�SRWHQWLDO�UHJLRQDO�VSHFLDOL]DWLRQV�
x EURDG�XQGHUVWDQGLQJ�RI�VRFLDO�DQG�VHUYLFH�LQQRYDWLRQV��LQFOXGLQJ�LQ�PHGLXP�DQG�ORZ�WHFK�

LQGXVWULHV�
x VHDUFK� IRU� WKH� UHJLRQ
V� SODFH� LQ� WKH� JOREDO� YDOXH� FKDLQ�� DQDO\VLV� RI� VWUXFWXUDOO\� VLPLODU�

WHUULWRULHV�DQG�VXEVHTXHQW�EHQFKPDUNLQJ�
x DVVHVVPHQW�RI�WKH�SRWHQWLDO�RI�LQWHUUHJLRQDO�FRRSHUDWLRQ��WDNLQJ�LQWR�DFFRXQW�WKH�UHODWLRQVKLS�

RI�VPDUW�VSHFLDOL]DWLRQV�RI�GLIIHUHQW�UHJLRQV�

7KH� OHJDO� EDVLV� IRU� WKH� GHILQLWLRQ� RI� �VPDUW� VSHFLDOLVDWLRQ�� LV� 5HJXODWLRQ� RI� WKH� (XURSHDQ�
SDUOLDPHQW�DQG�RI�WKH�FRXQFLO�RI����'HFHPEHU������QR������������ZKHUH���VPDUW�VSHFLDOLVDWLRQ�
VWUDWHJ\��PHDQV�WKH�QDWLRQDO�RU�UHJLRQDO�LQQRYDWLRQ�VWUDWHJLHV�ZKLFK�VHW�SULRULWLHV�LQ�RUGHU�WR�
EXLOG� FRPSHWLWLYH� DGYDQWDJH� E\� GHYHORSLQJ� DQG� PDWFKLQJ� UHVHDUFK� DQG� LQQRYDWLRQ� RZQ�
VWUHQJWKV� WR� EXVLQHVV� QHHGV� LQ� RUGHU� WR� DGGUHVV� HPHUJLQJ� RSSRUWXQLWLHV� DQG� PDUNHW�
GHYHORSPHQWV�LQ�D�FRKHUHQW�PDQQHU��ZKLOH�DYRLGLQJ�GXSOLFDWLRQ�DQG�IUDJPHQWDWLRQ�RI�HIIRUWV��
�(XURSHDQ�3DUOLDPHQW��������� ,Q�0D\������� WKH�(XURSHDQ�&RPPLVVLRQ�GHYHORSHG�*XLGH�RQ�
UHVHDUFK�DQG�LQQRYDWLRQ�VWUDWHJLHV�IRU�VPDUW�VSHFLDOL]DWLRQ��(XURSHDQ�3DUOLDPHQW���������7KH�
*XLGH�VHWV�RXW�WKH�PDLQ�DFWLYLWLHV�WKDW�SURYLGH�JXLGDQFH�IRU�WKH�GHYHORSPHQW�RI�UHVHDUFK�DQG�
LQQRYDWLRQ�DFFRUGLQJ�WR�WKH�VWUDWHJ\�RI��VPDUW�VSHFLDOL]DWLRQ���5,6����7KH�*XLGH�FRQVLVWV�RI�VL[�
SUDFWLFDO�VWHSV�
x DQDO\VLV�RI�LQQRYDWLRQ�SRWHQWLDO�
x LQLWLDWLRQ�DQG�PDQDJHPHQW�RI�WKH�5,6��SURFHVV�
x GHYHORSPHQW�RI�D�FRPPRQ�YLVLRQ�IRU�WKH�IXWXUH�RI�WKH�UHJLRQ�
x LGHQWLILFDWLRQ�RI�D�OLPLWHG�QXPEHU�RI�SULRULWLHV�
x GHILQLWLRQ�RI�WKH�UHOHYDQW��PL[��RI�VWDWH�SROLF\��GHYHORSPHQW�RI�WKH�URDG�PDS�
x PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�LPSOHPHQWDWLRQ�RI�UHJLRQDO�VWUDWHJLHV�

7KXV���VPDUW�VSHFLDOL]DWLRQ��SURYLGHV�IRU�WKH�GLVWULEXWLRQ�RI�IXQFWLRQV�E\ OHYHOV�RI�PDQDJHPHQW��
$W�WKH��DERYH�QDWLRQDO�OHYHO��WKH�JHQHUDO�FRQGLWLRQV�IRU�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�
VWUDWHJLHV��YHULILFDWLRQ�RI�SULRULWLHV�DUH�VHW��FRPPRQ�GDWDEDVHV�IRU�DQDO\WLFDO�FRPSDULVRQV�DUH�
IRUPHG��$W�WKH�UHJLRQDO�OHYHO��GLUHFW�VHOHFWLRQ�RI�SULRULWLHV�IRU�LQQRYDWLRQ�GHYHORSPHQW�LV�FDUULHG�
RXW��WKH�GHYHORSPHQW�RI�VWUDWHJLHV�DQG�WKHLU�LPSOHPHQWDWLRQ��DQG�FRUUHVSRQGLQJ�FRRUGLQDWLRQ�
VWUXFWXUHV�DUH�FUHDWHG�

�����,PSOHPHQWDWLRQ�RI�WKH�&RQFHSW�RI��6PDUW�6SHFLDOL]DWLRQ��LQ�WKH�6WUDWHJ\�RI�6SDWLDO�
'HYHORSPHQW
'LUHFWLRQV� DQG� SULRULWLHV� RI� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� WKH� VSDWLDO� SRWHQWLDO� RI� WKH�
WHUULWRULHV� DUH� UHIOHFWHG� LQ� WKH� UHJXODWRU\� DQG� OHJDO� SROLF\� GRFXPHQWV�� ERWK� DW� WKH� OHYHO� RI�
LQWHJUDWLRQ� DVVRFLDWLRQV� �(XURSHDQ� 3HUVSHFWLYH� RI� 6SDWLDO� 'HYHORSPHQW�� WKH� )XQGDPHQWDO�
3ULQFLSOHV� RI� 6XVWDLQDEOH� 6SDWLDO� 'HYHORSPHQW� RI� WKH� (XURSHDQ� &RQWLQHQW�� WKH� 7HUULWRULDO�
$JHQGD� RI� WKH� (XURSHDQ� 8QLRQ� XQWLO� ������ WKH� 6FHQDULR� RI� 6SDWLDO� 'HYHORSPHQW� RI� WKH�
(XURSHDQ�8QLRQ�XQWLO��������VWDWHV��WKH�&RQFHSW�RI�'HYHORSPHQW��$]HUEDLMDQ�������D�/RRN�
LQWR�WKH�)XWXUH���WKH�)RUHFDVW�6FKHPH�RI�7HUULWRULDO�DQG�6SDWLDO�'HYHORSPHQW�RI�.D]DNKVWDQ�
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ϲϮϵ

XQWLO��������6WUDWHJ\�RI�6RFLR�HFRQRPLF�'HYHORSPHQW�RI� WKH�5XVVLDQ�)HGHUDWLRQ�XQWLO�������
6WUDWHJ\�RI�6SDWLDO�'HYHORSPHQW�RI�WKH�5XVVLDQ�)HGHUDWLRQ�XQWLO�������6WUDWHJ\�RI�,QQRYDWLYH�
'HYHORSPHQW�RI�WKH�5XVVLDQ�)HGHUDWLRQ�XQWLO�������6WDWH�3URJUDP�RI�WKH�5XVVLDQ�)HGHUDWLRQ�
�(FRQRPLF� 'HYHORSPHQW� DQG� ,QQRYDWLYH� (FRQRP\�� XQWLO� ������� DQG� DW� WKH� OHYHO� RI�
DGPLQLVWUDWLYH�WHUULWRULDO�HQWLWLHV��:H�FRQGXFWHG�D�FRQWHQW�DQDO\VLV�RI�WKH�VWUDWHJLF�GRFXPHQWV�
RI�VRFLR�HFRQRPLF�GHYHORSPHQW�RI�WKH�UHJLRQV�RI�WKH�&HQWUDO�)HGHUDO�'LVWULFW�RI�WKH�5XVVLDQ�
)HGHUDWLRQ�IRU�FRPSOLDQFH�ZLWK�WKH�JHQHUDOL]HG�IHDWXUHV�RI��VPDUW�VSHFLDOL]DWLRQ���.XWVHQNR��
$OHQNLQD��.HQGUDV��������XVLQJ�WKH��WDJ�FORXG��PHWKRG��7DEOH����

7DEOH����7KH�5HVXOWV�RI�&RQWHQW�$QDO\VLV�RI�6WUDWHJLF�'RFXPHQWV�RI�5HJLRQDO�'HYHORSPHQW�RI�
WKH�&HQWUDO�)HGHUDO�'LVWULFW

5HJLRQ 3ULQFLSOHV�RI��VPDUW�VSHFLDOL]DWLRQ�
8VH�RI�
XQLTXH�
FRPSHWLWLYH�
DGYDQWDJHV�
RI�WKH�
UHJLRQ

9DOLGLW\�RI�
WKH�FKRVHQ�
VSHFLDOL]DWLRQ

7KH�
FKRLFH�RI�
FURVV�
VHFWRUDO�
SULRULWLHV

$�EURDG�
YLHZ�RI�
LQQRYDWLRQ

)RFXV�RQ�
IXWXUH�
PDUNHWV�DQG�
WHFKQRORJLHV

$FFRXQWLQJ�RI�
VWUHQJWKV�DQG�
VSHFLDOL]DWLRQV�
RI�RWKHU�
UHJLRQV��
LQFOXGLQJ�
DEURDG

6\QFKURQL]DWLRQ�
EHWZHHQ�
GLIIHUHQW�OHYHOV�
RI�PDQDJHPHQW

%HOJRURG�
UHJLRQ

� � � � � � �

%U\DQVN�
UHJLRQ

� � � � � � �

9ODGLPLU�
UHJLRQ

� � � � � � �

9RURQH]K�
UHJLRQ

� � � � � � �

,YDQRYR�
UHJLRQ

� � � � � � �

.DOXJD�
UHJLRQ

� � � � � � �

.RVWURPD�
UHJLRQ

� � � � � � �

.XUVN�
UHJLRQ

� � � � � � �

/LSHWVN�
UHJLRQ

� � � � � � �

0RVFRZ�
UHJLRQ

� � � � � � �

2UHO�
UHJLRQ

� � � � � � �

5\D]DQ�
UHJLRQ

� � � � � � �

6PROHQVN�
UHJLRQ

� � � � � � �

7DPERY�
UHJLRQ

� � � � � � �

7YHU�
UHJLRQ

� � � � � � �

7XOD�
UHJLRQ

� � � � � � �

<DURVODYO�
UHJLRQ

� � � � � � �

0RVFRZ�
FLW\

� � � � � � �

7KH� UHVXOWV� RI� WKH� DQDO\VLV� VKRZHG� WKDW� WKH� UHFHQWO\� GHYHORSHG� VWUDWHJLHV� RI� UHJLRQDO�
GHYHORSPHQW�XQWLO�������.DOXJD�UHJLRQ��0RVFRZ�UHJLRQ��5\D]DQ�UHJLRQ��7XOD�UHJLRQ��0RVFRZ�
FLW\�� DUH� VXIILFLHQWO\� FRQVLVWHQW� ZLWK� WKH� SULQFLSOHV� RI� �VPDUW� VSHFLDOL]DWLRQ��� HVSHFLDOO\� LQ�
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ϲϯϬ

UHODWLRQ� WR� WKH�GHYHORSPHQW�RI�PXQLFLSDOLWLHV��$W� WKH� VDPH� WLPH�� WKH� VWUDWHJLF�GRFXPHQWV�RI�
RWKHU�UHJLRQV�FRQWDLQ�VLJQLILFDQW�VKRUWFRPLQJV�
x VLQJOH�LQGXVWU\� VSHFLDOL]DWLRQ� LQVWHDG� RI� LGHQWLILFDWLRQ� DQG� VHOHFWLRQ� RI� SURPLVLQJ�

LQWHUGLVFLSOLQDU\�DQG�FURVV�VHFWRUDO�SULRULWLHV�
x LQWHUUHJLRQDO� FRPSHWLWLRQ� LQVWHDG� RI� LQWHUUHJLRQDO� FRRSHUDWLRQ� ZLWKLQ� WKH� IUDPHZRUN� RI�

QDWLRQDO�DQG�JOREDO�FRPSHWLWLRQ�
x IRFXV�RQ�H[LVWLQJ�VSHFLDOL]DWLRQ�LQVWHDG�RI�VHDUFKLQJ�IRU�HPHUJLQJ�IDVW�JURZLQJ�SURPLVLQJ�

LQGXVWULHV��NH\ HQDEOLQJ�WHFKQRORJLHV��
x ODFN� RI� V\QFKURQL]DWLRQ� EHWZHHQ� GLIIHUHQW� OHYHOV� RI� PDQDJHPHQW� GXH� WR� WKH� ODFN� RI� D�

FRPPRQ�PHWKRGRORJLFDO�DQG�UHJXODWRU\�IUDPHZRUN�
x SULRULWL]DWLRQ�RI�WKH�VSHFLDOL]DWLRQ�³IURP�DERYH´�LQVWHDG�RI�DFWLYDWLQJ�WKH�LQLWLDWLYH�³IURP�

EHORZ´ WKURXJK�HQWUHSUHQHXULDO�VHDUFK�
x GXSOLFDWLRQ�RI�FRPSHWHQFLHV�DQG�SULRULWLHV�LQVWHDG�RI�FRPSOHPHQWDULW\�DQG�V\QHUJ\�

,Q�DGGLWLRQ�WR�FUHDWLQJ�D�FRPPRQ�PHWKRGRORJLFDO�DQG�UHJXODWRU\�IUDPHZRUN�LQ�RUGHU�WR�SURPRWH�
WKH� FRXQWULHV� DQG� UHJLRQV�RI� WKH�(8� LQ� WKH�GHYHORSPHQW�� LPSOHPHQWDWLRQ� DQG� UHYLHZ�RI� WKH�
VHOHFWHG� SULRULWLHV� RI� WKH� VWUDWHJ\� RI� �VPDUW� VSHFLDOL]DWLRQ�� �5,6��� LQ� ������ ,QVWLWXWH� IRU�
3URVSHFWLYH�7HFKQRORJLFDO�6WXGLHV��,376��KDV�FUHDWHG�6PDUW�6SHFLDOLVDWLRQ�3ODWIRUP��6����7KH�
WRROV�RI�6PDUW�6SHFLDOLVDWLRQ�3ODWIRUP�DUH�
x (\H#5,6�� LV� RQOLQH� GDWDEDVH� RI� 5,6�� SULRULWLHV�� 7KH� GDWDEDVH� LV� D� PDS� DQG� FRQWDLQV�

LQIRUPDWLRQ�DERXW�WKH�SULRULWLHV�RI�WKH�UHJLRQV��7KH�SXUSRVH�RI�WKH�GDWDEDVH�LV�WR�JLYH�DQ�
RYHUYLHZ� RI� WKH� VHOHFWHG� SULRULWLHV� WR� ILQG� XQLTXH� QLFKHV� DQG� SRWHQWLDO� SDUWQHUV� IRU�
FRRSHUDWLRQ��7KH�GDWDEDVH�FRQWDLQV���KHDGLQJV��JHQHUDO�GHVFULSWLRQ��H[LVWLQJ�RSSRUWXQLWLHV�
RI�WKH�UHJLRQ��WDUJHW�PDUNHWV�DQG�VHFWRUDO�SULRULWLHV�DW�WKH�(8�OHYHO�

x (6,)�YLHZHU LV� D� WRRO� WR� VHDUFK� IRU� SODQQHG� LQYHVWPHQWV� RI� (XURSHDQ� VWUXFWXUDO� DQG�
LQYHVWPHQW�IXQGV�

x ,&7�0RQLWRULQJ� LV� D� WRRO� WR� VHDUFK� IRU� SODQQHG� LQYHVWPHQWV� RI�(XURSHDQ� VWUXFWXUDO� DQG�
LQYHVWPHQW�IXQGV�LQ�WKH�ILHOG�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�

x 5HJLRQDO�%HQFKPDUNLQJ�± DQ�LQWHUDFWLYH�WRRO�WR�LGHQWLI\�VWUXFWXUDOO\�VLPLODU�UHJLRQV�DFURVV�
(XURSH�

x (8�7UDGH�LV�IXOO\�LQWHUDFWLYH�ZHE�DSSOLFDWLRQ�IRU�YLVXDOL]DWLRQ�DQG�DQDO\VLV�RI�LQWHUUHJLRQDO�
WUDGH�IORZV�DQG�FRPSHWLWLYH�SRVLWLRQV�RI�UHJLRQV�LQ�(XURSH��7KH�SXUSRVH�RI�WKLV�WRRO�LV�WR�
DVVHVV�UHJLRQDO�DVVHWV�DQG�DQDO\]H WKH�HFRQRPLF�VLWXDWLRQ�RI�WKH�UHJLRQ�DV�D�IXQGDPHQWDO�
VWHS�LQ�WKH�FRQVWUXFWLRQ�RI�WKH��VPDUW�VSHFLDOL]DWLRQ��VWUDWHJ\�

x 5	,� 5HJLRQDO� 9LHZHU� LV� D� WRRO� WKDW� DOORZV� \RX� WR� YLVXDOL]H� DQG� FRPSDUH� UHVHDUFK� DQG�
LQQRYDWLRQ� LQYHVWPHQWV� DFURVV� GLIIHUHQW� IXQGLQJ� FKDQQHOV� DQG� (8� SURJUDPV� DFURVV� (8�
UHJLRQV�

,Q�RXU�RSLQLRQ��LQ�WKH�5XVVLDQ�)HGHUDWLRQ��DQG�SRVVLEO\�LQ�WKH (XUDVLDQ�(FRQRPLF�8QLRQ�($(8��
VXFK� D� FRPSUHKHQVLYH� ,&7� WRRO� LV� DOVR� QHFHVVDU\ WR� SURYLGH� DQ� RSSRUWXQLW\� WR� REWDLQ�
LQIRUPDWLRQ��PHWKRGRORJ\�� H[SHUWLVH� DQG� DGYLFH� IURP� QDWLRQDO� DQG� UHJLRQDO� SROLF\�PDNHUV��
SURPRWHV�PXWXDO�OHDUQLQJ�DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG�WR�KHOS�UHJLRQV�WR�FKRRVH�D�FOXVWHU�
VSHFLDOL]DWLRQ�E\�FRPSDULQJ�WKHLU�RZQ�FDSDELOLWLHV�ZLWK�WKRVH�RI�RWKHU�WHUULWRULHV��DVVHVVLQJ�WKHLU�
RZQ�FRPSHWLWLYHQHVV��GHWHUPLQLQJ�WDUJHW�PDUNHWV�DQG�LQGXVWU\�SULRULWLHV�

���&21&/86,21
,Q�WKH�FRQGLWLRQV�RI�VWUHQJWKHQLQJ�RI�HFRQRPLF�LQWHJUDWLRQ�DQG�VLPXOWDQHRXV�LQFUHDVH�RI�JOREDO�
FKDOOHQJHV� DQG� WKUHDWV� QHZ� PHWKRGRORJLFDO� DSSURDFKHV� WR� D� VWUDWHJLURYDQL\H� RI� VSDWLDO�
GHYHORSPHQW�RI�WHUULWRULHV�RQ�WKH�EDVLV�RI�WKH�FRQFHSW�RI��VPDUW�VSHFLDOL]DWLRQ��DUH�QHFHVVDU\��
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ϲϯϭ

6\VWHPDWLF�SXUSRVHIXO�DSSOLFDWLRQ�RI�WKH�FRQFHSW�RI��VPDUW�VSHFLDOL]DWLRQ��ZLOO�KHOS�WR�HQVXUH�
WKH� WUDQVLWLRQ� WR� D� QHWZRUN� FOXVWHU� PRGHO�� WKH� FUHDWLRQ� RI� QHZ� VSDWLDO� IRUPDWLRQV� RI�
LQWHUGLVFLSOLQDU\� DQG� LQWHU�VHFWRUDO� QDWXUH�� WKH� IRUPDWLRQ� RI� LQWHUUHJLRQDO� DUHDV� RI� LQWHJUDWHG�
VHFWRUV�RI�WKH�QHZ��DQG��WUDGLWLRQDO��HFRQRP\��JHQHUDWLQJ�VLJQLILFDQW�PXOWLSOLFDWLYH�HIIHFWV�DQG�
VWLPXODWLQJ�WKH�FRPSHWLWLYHQHVV�RI�WKH�UHJLRQDO�HFRQRP\�

$&.12:/('*(0(17��7KH�DUWLFOH�LV�SUHSDUHG�ZLWK�WKH�ILQDQFLDO�VXSSRUW�RI�WKH�JUDQW�LQ�
DFFRUGDQFH� ZLWK� WKH� RUGHU� RI� %HOJRURG� 1DWLRQDO� 5HVHDUFK� 8QLYHUVLW\� ʋ� ����2'� IURP�
�����������

/,7(5$785(�
�� %DQGPDQ��0�.����������0RGHOOLQJ�RI�7HUULWRULDO�3URGXFWLRQ�6\VWHPV��&DVH�6WXG\�RI� WKH�

$QJDUD�<HQLVHL�5HJLRQ�7KH�%UDWVN�,OLPVN�7HUULWRULDO�3URGXFWLRQ�&RPSOH[� /D[HQEXUJ�
�� %DUFD��)����������$Q�$JHQGD�IRU�$�5HIRUPHG�&RKHVLRQ�3ROLF\��$�3ODFH�%DVHG�$SSURDFK�WR�

0HHWLQJ�(XURSHDQ�8QLRQ�&KDOOHQJHV�DQG�([SHFWDWLRQV� �,QGHSHQGHQW�5HSRUW�3UHSDUHG�DW�
WKH� 5HTXHVW� RI� WKH� (XURSHDQ� &RPPLVVLRQHU� IRU� 5HJLRQDO� 3ROLF\��� %UXVVHOV�� (XURSHDQ�
&RPPLVVLRQ�

�� %DUFD��)���0F&DQQ��3����������2XWFRPH�,QGLFDWRUV�DQG�7DUJHWV��7RZDUGV�D�1HZ�6\VWHP�RI�
0RQLWRULQJ�DQG�(YDOXDWLRQ�LQ�(8�&RKHVLRQ�3ROLF\��'*5HJLR��5HWULHYHG������������IURP�
KWWS���HF�HXURSD�HX�UHJLRQDOBSROLF\�VRXUFHV�GRFJHQHU�HYDOXDWLRQ�GRF�SHUIRUPDQFH�RXWFRP
HBLQGLFDWRUVBHQ�SGI�

�� %RVFKPD�� 5�� $�� �������� &RQVWUXFWLQJ� 5HJLRQDO� $GYDQWDJH� DQG� 6PDUW� 6SHFLDOLVDWLRQ��
&RPSDULVRQ�RI�7ZR�(XURSHDQ�3ROLF\�&RQFHSWV��,WDOLDQ�-RXUQDO�RI�5HJLRQDO�6FLHQFH� ��������
SS����±���

�� %RXGHYLOOH��-��5����������3UREOHPV�RI�5HJLRQDO�(FRQRPLF�3ODQQLQJ��(GLQEXUJK��(GLQEXUJK�
8QLYHUVLW\�3UHVV�

�� %XNKYDOG��(�0���9DOHQWLN��2�1���������7KH�SULRULWLHV�RI�QDWLRQDO�VHFXULW\�DQG�VWUDWHJL]LQJ�
WKH� VSDWLDO� GHYHORSPHQW� RI� WKH� 5XVVLDQ� HFRQRP\�� (FRQRPLFV�� <HVWHUGD\�� 7RGD\� DQG�
7RPRUURZ�����SS����������

�� &RIIDQR��0���)RUD\��'����������7KH�&HQWUDOLW\�RI�(QWUHSUHQHXULDO�'LVFRYHU\�LQ�%XLOGLQJ�DQG�
,PSOHPHQWLQJ�D�6PDUW�6SHFLDOLVDWLRQ�6WUDWHJ\��,WDOLDQ�-RXUQDO�RI�5HJLRQDO�6FLHQFH���������
SS����±���

�� (QULJKW��0�-����������5HJLRQDO�&OXVWHUV�DQG�(FRQRPLF�'HYHORSPHQW��D�5HVHDUFK�$JHQGD�
%RVWRQ��+DUYDUG�%XVLQHVV�6FKRRO�

�� (XURSHDQ� 3DUOLDPHQW�� �������� *XLGH� RQ� UHVHDUFK� DQG� LQQRYDWLRQ� VWUDWHJLHV� IRU� VPDUW�
VSHFLDOL]DWLRQ� 5HWULHYHG������������IURP�
KWWSV���HF�HXURSD�HX�UHJLRQDOBSROLF\�VRXUFHV�GRFJHQHU�SUHVHQWD�VPDUWBVSHFLDOLVDWLRQ�VPDUW
BULV�B�����SGI

��� (XURSHDQ�3DUOLDPHQW����������5HJXODWLRQ�RI�WKH�(XURSHDQ�SDUOLDPHQW�DQG�RI�WKH�FRXQFLO�RI�
���'HFHPEHU������QR������������5HWULHYHG������������IURP�KWWSV���HF�HXURSD�HX�GLJLWDO�
VLQJOH�PDUNHW�HQ�QHZV�UHJXODWLRQ�HX�QR����������HXURSHDQ�SDUOLDPHQW�DQG�FRXQFLO

��� )RUD\�� '�� �������� 6PDUW� 6SHFLDOLVDWLRQ�� 2SSRUWXQLWLHV� DQG� &KDOOHQJHV� IRU� 5HJLRQDO�
,QQRYDWLRQ�3ROLFLHV� 1HZ�<RUN��5RXWOHGJH�

��� )RUD\�� '��� 'DYLG�� 3��� +DOO�� %�� �������� 6PDUW� 6SHFLDOLVDWLRQ�� 7KH� &RQFHSW�� .QRZOHGJH�
(FRQRPLVWV�3ROLF\�%ULHI�1R�����-XQH��5HWULHYHG������������IURP�
KWWS���HF�HXURSD�HX�UHVHDUFK�HUD�SXEOLFDWLRQBHQ�FIP

��� *OD]\FKHY��9�/����������8UEDQLVWLND�0RVFRZ��8UEDQ�6WXGLHV��
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