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63(&,$/,6$7,21
.DLVD /lKWHHQPlNL�6PLWK�KDV�ZRUNHG�RQ�UHVHDUFK�	�GHYHORSPHQW��DV�ZHOO�DV�
HYDOXDWLRQ� SURMHFWV� RQ� LQQRYDWLRQ� V\VWHPV�� UHVHDUFK� SROLF\�� DV� ZHOO� DV�
FRKHVLRQ� SROLF\� DQG� WHUULWRULDO� GHYHORSPHQW� VLQFH� ������ $IWHU� ILQLVKLQJ� KHU�
3K'� LQ� ������ VKH� ZRUNHG� DW� WKH� 0LQLVWU\� RI� WKH� ,QWHULRU� DQG� WKHQ� DV� D�
UHVHDUFKHU�DQG�HYDOXDWRU�DW�1RUGUHJLR��1RUGLF�,QVWLWXWH�IRU�6SDWLDO�3ODQQLQJ��
6WRFNKROP��DQG�ODWHU�DV�D�YLVLWLQJ�UHVHDUFK�IHOORZ�DW�977�7HFKQLFDO�5HVHDUFK�
&HQWUH� RI )LQODQG�� EHIRUH�PRYLQJ� WR� FRQVXOWDQF\� LQ� ������ 6LQFH� 1RYHPEHU�
�����VKH�KDV�ZRUNHG�DV�VFLHQFH�VSHFLDOLVW�DW�WKH�3ULPH�0LQLVWHU¶V�2IILFH��IRU�
LQVWDQFH�ZLWK�VHWWLQJ�XS�SUDFWLFHV IRU�VFLHQFH�GLDORJXH�DQG�SROLF\�DGYLFH DQG�
ZRUNLQJ�LQ�WKH�WHDP�RI�³([SHULPHQWDO�)LQODQG´��

&$5((5

�������Æ 6FLHQFH�VSHFLDOLVW��3ULPH�0LQLVWHU¶V�2IILFH�
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'LUHFWRU��5DPEROO�0DQDJHPHQW�&RQVXOWLQJ
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'LUHFWRU��1HW�(IIHFW�/WG
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'HYHORSPHQW�'LUHFWRU��1HW�(IIHFW�/WG�
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9LVLWLQJ�UHVHDUFKHU��977
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6HQLRU�5HVHDUFK�)HOORZ��1RUGUHJLR
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6HQLRU�2IILFHU��0LQLVWU\�RI�WKH�,QWHULRU��'HSW��IRU�5HJLRQDO�'HYHORSPHQW�
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6HQLRU�2IILFH��6HFUHWDU\�IRU�,QWHUQDWLRQDO�5HODWLRQV��0LQLVWU\�RI�WKH�,QWHULRU��
$GPLQLVWUDWLYH�'HSDUWPHQW�
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9LVLWLQJ�UHVHDUFK�IHOORZ��8QLYHUVLW\�RI�$EHUGHHQ��'HSDUWPHQW�RI�3ROLWLFV�DQG�,QWHUQDWLRQDO�
5HODWLRQV

�������
������

5HVHDUFKHU��8QLYHUVLW\�RI�7XUNX��'HSDUWPHQW�RI�3ROLWLFDO�6FLHQFH�

('8&$7,21

������ 'RFWRU�RI�SROLWLFDO�VFLHQFH��8QLYHUVLW\�RI�7XUNX��´*OREDOL]DWLRQ�DQG�5HJLRQDOL]DWLRQ�
DV�FRQFXUUHQW�SKHQRPHQD�LQ�WKH�(XURSHDQ�*RYHUQDQFH�6WUXFWXUH��DZDUGHG�ZLWK�
GLVWLQFWLRQ

������ 0DVWHU¶V RI�3ROLWLFDO�6FLHQFH��8QLYHUVLW\�RI�7XUNX�
��������� &HUWLILFDW�G
pWXGHV�SROLWLTXHV��8QLYHUVLWp�G¶$L[�0DUVHLOOH��O¶,QVWLWXW�G¶(WXGHV�

3ROLWLTXHV
���� 0DWULFXODWLRQ�H[DP��.RNHPlNL�+LJK�VFKRRO
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6(/(&7('�:25.�5()(5(1&(6�

í (YDOXDWLRQ�RI�WKH�6WUDWHJLF�&HQWUHV�IRU�6FLHQFH�DQG�,QQRYDWLRQ�������������&OLHQW��7HNHV��
í (YDOXDWLRQ�RI�WKH�0XOWL�'LVFLSOLQDU\�3URJUDPPH�IRU�'LJLWDOLVDWLRQ�DQG�(QHUJ\��0,'(�3URJUDPPH���

$DOWR�8QLYHUVLW\�������
í $VVHVVPHQW�RI�WKH LPSDFW�RI�ODUJH�UHVHDUFK�LQIUDVWUXFWXUHV��WKH�H[DPSOH�RI�3\KlMlUYL�/$*81$

3URMHFW�����������
í &RQVXOWLQJ�WKH�3URJUDPPH�IRU�5HVHDUFK�DQG�,QQRYDWLRQ��&OLHQW��0LQLVWU\�RI�(PSOR\PHQW�DQG�WKH�

(FRQRP\�DQG�0LQLVWU\�RI�(GXFDWLRQ�DQG�&XOWXUH��SDUW�RI�WKH�PLG�WHUP�DVVHVVPHQW�RI�WKH�
JRYHUQPHQWDO�SURJUDPPH�������������

í (YDOXDWLRQ�RI�WKH�:HVWHUQ�)LQODQG�5HJLRQDO�&RXQFLOV����UHJLRQV�± 3LUNDQPDD��.HVNL�6XRPL��9DUVLQDLV�
6XRPL��6DWDNXQWD��3RKMDQPDD�DQG�(WHOl�3RKMDQPDD�������������������

í (YDOXDWLRQ�RI�WKH�0DM�DQG�7RU�1HVVOLQJ )RXQGDWLRQ�������������
í 6WXG\�FRPPLVVLRQHG�E\�WKH�&RPPLWWHH�RQ�,QGXVWU\��5HVHDUFK�DQG�(QHUJ\��WKH�3ROLF\�'HSDUWPHQW�$�

RI�WKH�(XURSHDQ�3DUOLDPHQW��³7KH�$WWUDFWLYHQHVV�RI�WKH�(8�IRU�WRS�VFLHQWLVWV������������
í &RQVXOWLQJ�WKH�1HWZRUN�PDQDJHPHQW�RI�&OHHQ /WG��6WUDWHJLF�&HQWUH�IRU�(QYLURQPHQW�DQG�(QHUJ\��

������
í (YDOXDWLRQ�RI�WKH�5',�FROODERUDWLRQ�SURJUDPPHV�ILQDQFHG�E\�WKH�3RUWXJXHVH�6FLHQFH�IRU�

FROODERUDWLRQ�EHWZHHQ�3RUWXJXHVH�8QLYHUVLWLHV�DQG�0,7��8QLYHUVLW\�RI�7H[DV��$XVWLQ�DQG�&DUQHJLH�
0HOORQ��86$�

í $FWLQJ�DV�WKH�)LQQLVK�H[SHUW�IRU�D�VWXG\�FRPPLVVLRQHG�E\�WKH�(XURSHDQ�3DUOLDPHQW�� ³0RYLQJ�WRZDUGV�
D�PRUH�UHVXOW���SHUIRUPDQFH�EDVHG�GHOLYHU\�V\VWHP�LQ�&RKHVLRQ�3ROLF\´��DOLKDQNLQWDQD�&6,/�OOH����
���������&6,/������

í (YDOXDWLRQ�RI�WKH�$GYLVRU\�%RDUG�IRU�6HFWRUDO�5HVHDUFK�������
í (YDOXDWLRQ�RI�977�7HFKQLFDO�5HVHDUFK�&HQWUH�RI�)LQODQG��������
í (6321�������7HUULWRULDO�,PSDFW�RI�WKH�6WUXFWXUDO�)XQGV�RQ�8UEDQ�$UHDV��WHDP�PHPEHU DQG�)LQQLVK�

H[SHUW���&OLHQW��(6321�&RRUGLQDWLRQ�8QLW������������

/$1*8$*(�6.,//6�
)LQQLVK��QDWLYH�ODQJXDJH�
(QJOLVK��H[FHOOHQW�
6ZHGLVK��H[FHOOHQW�
)UHQFK��VDWLVIDFWRU\�
*HUPDQ��VDWLVIDFWRU\�
,WDOLDQ��EHJLQQHU�
6SDQLVK��EHJLQQHU�
1RUZHJLDQ�DQG�'DQLVK��UHDGLQJ�DQG�VSRNHQ�FRPSUHKHQVLRQ��
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³7KH�UHYHUVH�WUDJHG\�RI�WKH�FRPPRQV��DQ�H[SORUDWRU\�DFFRXQW�RI LQFHQWLYHV�IRU�XQGHU�H[SORLWDWLRQ�LQ�DQ�
RSHQ�LQQRYDWLRQ HQYLURQPHQW´��E\�.DOOH�$��3LLUDLQHQ��7XRPDV�5DLYLR��.DLVD�/lKWHHQPlNL�6PLWK��/DUV�$ON UVLJD
DQG -DVRQ�/L�<LQJ ��������7(&+12/2*<�$1$/<6,6�	�675$7(*,&�0$1$*(0(17��������
KWWS���G[�GRL�RUJ�������������������������������

³,PSOHPHQWLQJ�,QQRYDWLRQ�3ROLF\´�LQ�+DOPH�HW�DO���HGV���)LQODQG�DV�D�.QRZOHGJH�(FRQRP\��:RUOG�%DQN�������

/LFHQFH WR�6+2."�([WHUQDO�HYDOXDWLRQ�RI�WKH�6WUDWHJLF�&HQWUHV�IRU�6FLHQFH�DQG�,QQRYDWLRQ��
0LQLVWU\�RI�(PSOR\PHQW�DQG�WKH�(FRQRP\��KWWS���ZZZ�WHNHV�IL�-XONDLVXW�/LFHQFHBWRB6+2.�SGI��������

0XVWRQHQ�HW�DO����������,1'(3(1'(17�$66(660(17�2)�32578*8(6(�&2//$%25$7,21�:,7+�
86�81,9(56,7,(6�,1�5(6($5&+�$1'�('8&$7,21��,QWHUQDWLRQDO�SURJUDPPHV�EHWZHHQ�3RUWXJXHVH�XQLYHUVLWLHV�
DQG�&DUQHJLH�0HOORQ��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7��DQG�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�

/lKWHHQPlNL�6PLWK�	�7HUlYl���������6RVLDDOL� MD�WHUYH\GHQKXROORQ�NDQVDOOLVHQ�NHKLWWlPLVRKMHOPDQ�
�.DVWH��DUYLRLQWL��/RSSXUDSRUWWL��6RVLDDOL� MD�WHUYH\VPLQLVWHUL|Q�VHOYLW\NVLl�

/lKWHHQPlNL�6PLWK��8XVLN\Ol��+DLOD�	 $XUL���������<KWHLVNXQQDOOLVHQ�PXXWRNVHQ�WHNLM\\GHVWl�MD�QlNLM\\GHVWl��
6LWUDQ�DUYLRLQWL������������3XEOLVKHG�LQ�(QJOLVK�DV�³$FWLRQV�DQG�YLVLRQV�IRU VRFLDO�FKDQJH��WKH�HYDOXDWLRQ�RI�WKH�)LQQLVK�
,QQRYDWLRQ�)XQG��6LWUD�HYDOXDWLRQ��������������(�UHSRUW�DYDLODEOH�DW��
KWWS���ZZZ�VLWUD�IL�MXONDLVX������\KWHLVNXQQDOOLVHQ�PXXWRNVHQ�WHNLM\\GHVWD�MD�QDNLM\\GHVWD�

9LUWDQHQ��/lKWHHQPlNL�6PLWK�	�7HUlYl��������6RVLDDOL� MD�WHUYH\GHQKXROORQ�NDQVDOOLVHQ�NHKLWWlPLVRKMHOPDQ�
�.DVWH��DUYLRLQWL��7RLQHQ�YlOLUDSRUWWL��6RVLDDOL� MD�WHUYH\VPLQLVWHUL|Q�VHOYLW\NVLl����������
KWWS���ZZZ�VWP�IL�YLUHLOOD�NHKLWWDPLVRKMHOPDWBMDBKDQNNHHW�NDVWH������

8XVLN\Ol��/lKWHHQPlNL�6PLWK��+DLOD��(URQHQ�	�.HWWXQHQ��³1HWZRUN�JRYHUQDQFH�RI�)LQQLVK�6WUDWHJLF�&HQWUHV�
IRU�6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ��+HOVLQNL��7HNHV������

1LLQLNRVNL��/lKWHHQPlNL�6PLWK��8XVLN\Ol��+DLOD��(URQHQ��5DLYLR��3HVVDOD�	�9HVD���������977�Q�VWUDWHJLQHQ�MD�
WRLPLQQDOOLQHQ�DUYLRLQWL��7(0�Q�MXONDLVXMD����������

,17(5$&7������D���$�VXUYH\�RQ�$WWULEXWLRQ�RI�WKH�����DQG�����UXOHV�LQ�(7&�SURJUDPPHV�RSHUDWLYH�LQ�
1RUWK�(DVW�(XURSH� ����

3HWUL�8XVLN\Ol��.DLVD�/lKWHHQPlNL�6PLWK��0DUL�5XXWK��-RXQL�3RQQLNDV�MD�6LUSD�.RUKRQHQ��+\YLHQ�W\|\KWHLV|MHQ�
.DLQXX��KDQNNHHQ�DUYLRLQWLUDSRUWWL��.DLQXXQ�PDDNXQQDQ�MXONDLVXW��MXONDLVXVDUMD�'��������

,17(5$&7������E���$�VXUYH\ RQ�³60(�LQYROYHPHQW�LQ�(7&�3URJUDPPHV�RSHUDWLYH�LQ�1RUWK�(DVW�(XURSH��GXULQJ�
WKH�SHULRG�RI����������´������

9LUWDQHQ��3��.��/lKWHHQPlNL�6PLWK��0��7RLYDQHQ��(��7HUlYl��9�0��5LWDNDOOLR��/��3DDVLYDDUD�MD�0��6XKRQHQ��
6RVLDDOL� MD�WHUYH\GHQKXROORQ�NDQVDOOLVHQ�NHKLWWlPLVRKMHOPDQ��.DVWH��DUYLRLQWL��(QVLPPlLQHQ�YlOLUDSRUWWL���
6RVLDDOL� MD�WHUYH\VPLQLVWHUL|Q�VHOYLW\NVLl��������������

9LUWDQHQ��/lKWHHQPlNL�6PLWK��*URVSLF�HW�DO��(YDOXDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�WKH�FXUUHQW�OHJDO�IUDPHZRUN�RQ�
HTXDO�SD\�IRU�HTXDO�ZRUN�RU�ZRUN�RI�HTXDO�YDOXH�LQ�WDFNOLQJ�WKH�JHQGHU�SD\�JDS��5HSRUW�VXEPLWWHG�E\�3DUWLFLS�
/WG��	�1HW�(IIHFW�/WG���KWWS���HF�HXURSD�HX�LQGH[BHQ�KWP������

3HWUL�9LUWDQHQ��.DLVD�/lKWHHQPlNL�6PLWK��0DDULW�9XRUHOD��6DPSR�5XRSSLOD��$QQD�.DQWROD��6HXWXMHQ�HKGRLOOD��
NRNRQDLVYDOWDLVHPSDDQ�DOXHNHKLWWlPLVHHQ� $OXHNHVNXV� MD�NDXSXQNLRKMHOPLHQ�DUYLRLQWL� MD�NHKLWWlPLVKDQNH�
�����������/RSSXUDSRUWWL����������������

&R�DXWKRUHG�ZLWK�.LUVL�+\\WLQHQ��(YHOLLQD�6DDUL�DQG�.DWUL�.DOOLR��0RQWD�WLHWl�YDLNXWWDYXXWHHQ��QlN|NXOPLD�
WXWNLPXVRUJDQLVDDWLRLGHQ�WXORVRKMDXNVHHQ�MD�YDLNXWWDYXXGHQ�DUYLRLQWLLQ�NROPHOOD�KDOOLQQRQDODOOD��+HOVLQNL��
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90��>0DQ\�SDWKV�WR�HIIHFWLYHQHVV��3HUVSHFWLYHV�RQ�SHUIRUPDQFH�PDQDJHPHQW�DQG�LPSDFW�DVVHVVPHQW�LQ�
UHVHDUFK�RUJDQLVDWLRQV�LQ�WKUHH�DGPLQLVWUDWLYH�EUDQFKHV��+HOVLQNL��0LQLVWU\�RI�)LQDQFH�@�������

&R�DXWKRUHG�ZLWK�6LJULG�+HGLQ��$OH[DQGUH�'XERLV��5LLNND�,NRQHQ��.DLVD�/lKWHHQPlNL�6PLWK��-|UJ�1HXEDXHU��
.DWDULQD�3HWWHUVVRQ��'DQLHO�5DXKXW��9HOL�3HNND�7\QNN\QHQ�	�cNH�8KOLQ��5HJLRQDOO\�'LIIHUHQWLDWHG�,QQRYDWLRQ�
3ROLF\�LQ�WKH�1RUGLF�&RXQWULHV�± $SSO\LQJ�WKH�/LVERQ�VWUDWHJ\��6WRFNKROP��1RUGUHJLR�������

6DDUL��(���+\\WLQHQ��.��	�/lKWHHQPlNL�6PLWK��.��³.HKLWWlYl�YDLNXWWDYXXVDUYLRLQWL�PHQHWHOPlQl�WXWNLPXV� MD�
NHKLW\VWRLPLQQDQ�VXXQWDDPLVHVVD�MD�RSSLPLVHVVD´��+DOOLQQRQ�WXWNLPXV�������

.XLWXQHQ��6RLOH�	�/lKWHHQPlNL�6PLWK��´.XQQDW�LQQRYDDWLRWRLPLQQDQ�MD��SROLWLLNDQ�NHVNL||Q´��

.XQQDOOLVWLHWHHOOLQHQ�DLNDNDXVNLUMD���������

6DDUL��(���+\\WLQHQ��.��	�/lKWHHQPlNL�6PLWK��.��³.HKLWWlYl�YDLNXWWDYXXVDUYLRLQWL�PHQHWHOPlQl�WXWNLPXV� MD�
NHKLW\VWRLPLQQDQ�VXXQWDDPLVHVVD�MD�RSSLPLVHVVD´��+DOOLQQRQ�WXWNLPXV��>´3URFHVV�EDVHG�LPSDFW�DVVHVVPHQW�
DV�D�PHWKRG�RI�GLUHFWLQJ�DQG�OHDUQLQJ�IURP�5	'��SXEOLVKHG�LQ�WKH�)LQQLVK�-RXUQDO�RI�$GPLQLVWUDWLYH�6WXGLHV��
�������@������

&R�DXWKRU�LQ�³5HJLRQDO�GLVSDULWLHV�DQG�&RKHVLRQ�± :KDW�VWUDWHJLHV�IRU�WKH�IXWXUH"´�&OLHQW��(XURSHDQ�3DUOLDPHQW��
'*�,QWHUQDO�3ROLFLHV�RI�WKH�8QLRQ��5HSRUW�DYDLODEOH�LQ�HOHFWURQLF�IRUPDW�DW�
KWWS���ZZZ�HXURSDUO�HXURSD�HX�PHHWGRFV�����B�����GRFXPHQWV�GY������������
��������LQWUDUHJLRQDOGLVSDULWLHVHQ�SGI�������

/lKWHHQPlNL�6PLWK��.���HG�����/HDUQLQJ�WKURXJK�(YDOXDWLRQ��WKH�1RUGLF�([SHULHQFH���6WRFNKROP��1RUGUHJLR��
����

*ORHUVHQ��(���/lKWHHQPlNL�6PLWK��.��DQG�'XERLV��$����������´3RO\FHQWULFLW\�LQ�7UDQVQDWLRQDO�3ODQQLQJ�,QLWLDWLYHV��
(6'3�$SSOLHG�RU�(6'3�5HLQYHQWHG"´�3ODQQLQJ�3UDFWLFH�DQG�5HVHDUFK��9RO������1R��������������$XJXVW�����

/lKWHHQPlNL�6PLWK��.��³$GPLQLVWUDWLYH�6WUXFWXUDO�5HIRUPV�LQ�WKH�1RUGLF�&RXQWULHV´�LQ�1HXEDXHU��HG���5HJLRQDO�
GHYHORSPHQW�LQ�WKH�1RUGLF�&RXQWULHV����6WRFNKROP��1RUGUHJLR������

´0HOODQ�VW\UQLQJ�L�VDPYHUNDQ�RFK�VW\UDQGH�IUnQ�RYDQ��DWW�RPRUJDQLVHUD�NRPPXQ� RFK�UHJLRQDOVWUXNWXU�L�
1RUGHQ´� 1\KHWHU�RP�UHJLRQHU�RFK�UHJLRQDO�XWYHFNOLQJ�L�1RUGHQ���������������

.XLWXQHQ��6��DQG�/lKWHHQPlNL�6PLWK��.��³(OLLWWLHQ�SHOLNHQWWl"��7HNQRORJLDSROLWLLNDQ�PDOOL�MD�SHULDDWWHHW
6XRPHVVD´� 3ROLWLLNND����������-RXUQDO�RI�)LQQLVK�3ROLWLFDO 6FLHQFH�$VVRFLDWLRQ���3ROLWLLNND��������������

³5HJLRQV�LQ�WKH�1HZ�(XURSH´�LQ�9RQ�'RVHQURGH��HG���$SSURDFKLQJ�WKH�(XURSHDQ�6WDWH���$VKJDWH������������
/lKWHHQPlNL�6PLWK��.��DQG�.XLWXQHQ��6���7RZDUGV�+RUL]RQWDOLVDWLRQ�DQG�3ROLWLFLVDWLRQ��&KDOOHQJLQJ�WKH
*RYHUQDQFH�5DWLRQDOH�RI�)LQQLVK�7HFKQRORJ\�3ROLF\����3URSRVHG�IRU�SXEOLFDWLRQ�DW�6FLHQFH�DQG�3XEOLF�3ROLF\���
����

/lKWHHQPlNL�6PLWK��.���+\\WLQHQ��.���.XWLQODKWL��3��DQG�.RQWWLQHQ��-��5HVHDUFK�ZLWK�DQ�LPSDFW��(YDOXDWLRQ�
SUDFWLVHV�LQ�SXEOLF�UHVHDUFK�RUJDQLVDWLRQV��(VSRR��977��$YDLODEOH�DV�DQ�HOHFWURQLF�GRFXPHQW���
KWWS���YLUWXDO�YWW�IL�LQI�SGI�WLHGRWWHHW������7�����SGI�������

/lKWHHQPlNL�6PLWK��.��HW�DO��5HIRUP�SURFHVVHV�LQ�WKH�ORFDO�DQG�UHJLRQDO�VWUXFWXUHV�LQ�1RUGHQ���+HOVLQNL��
$VVRFLDWLRQ�RI�)LQQLVK�ORFDO�DQG�5HJLRQDO�$XWKRULWLHV������

.XWLQODKWL��3���/lKWHHQPlNL�6PLWK��.��DQG�.RQWWLQHQ��-��9DLNXWWDYDD�WXWNLPXVWD��$UYLRLQWLNl\WlQW|Ml�MXONLVLVVD�
WXWNLPXVRUJDQLVDDWLRLVVD��+HOLD�MD�6$0.��(VSRR��977���$YDLODEOH�DV�DQ�HOHFWURQLF�GRFXPHQW���
KWWS���YLUWXDO�YWW�IL�LQI�SGI�WLHGRWWHHW������7�����SGI�������

7RPDV�+DQHOO�	�.DLVD�/lKWHHQPlNL�6PLWK��³0HWURSROLVDWLRQ�LQ�WKH�%65��7UHQGV�DQG�SROLF\�UHVSRQVHV�LQ�
)LQODQG´�LQ�(VNHOLQHQ�DQG�+LUYRQHQ��HGV���3RVLWLRQLQJ�)LQODQG�LQ�D�(XURSHDQ�6SDFH���+HOVLQNL��(GLWD������
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+\\WLQHQ��.��DQG�/lKWHHQPlNL�6PLWK��.��´7XWNLPXV�RQ�WXRWWDYXXGHQ�MD�YDLNXWWDYXXGHQ�ULVWLSDLQHHVVD´��
+HOVLQJLQ�6DQRPDW��9LHUDVN\Ql�����������������

/lKWHHQPlNL�6PLWK��.��	�'XERLV��$��&ROOHFWLYH�OHDUQLQJ�WKURXJK�WUDQVQDWLRQDO�FR�RSHUDWLRQ��7KH�&DVH�RI�
,QWHUUHJ�,,,%���1RUGUHJLR�:3��������������

.XLWXQHQ��6��DQG�/lKWHHQPlNL�6PLWK��.��´.RKWL�KRULVRQWDDOLVWD�WRLPLQWDSROLWLLNNDD"�7DSDXNVHQD�WHNQRORJLDD�
NRVNHYD�SllW|NVHQWHNR�6XRPHVVD´��+DOOLQQRQ�WXWNLPXV��>´7RZDUGV�D�+RULVRQWDO�,QQRYDWLRQ�3ROLF\"´�&DVH�
7HFKQRORJ\�3ROLF\´��)LQQLVK�-RXUQDO�IRU�3XEOLF�$GPLQLVWUDWLRQ@��������

/lKWHHQPlNL�6PLWK��.��HW�DO���������5HIRUP�SURFHVVHV�LQ�WKH�ORFDO�DQG�UHJLRQDO�VWUXFWXUHV�LQ�1RUGHQ���
+HOVLQNL��$VVRFLDWLRQ�RI�)LQQLVK�ORFDO�DQG�5HJLRQDO�$XWKRULWLHV������

/lKWHHQPlNL�6PLWK��.��DQG�+\\WLQHQ��.��9DLNXWWDYDD�WXWNLPXVWD��$UYLRLQWLNl\WlQW|Ml�MXONLVLVVD�
WXWNLPXVRUJDQLVDDWLRLVVD��0DD� MD�HOLQWDUYLNHWDORXGHQ�WXWNLPXVNHVNXV�077��977�7LHGRWWHLWD�������
>5HVHDUFK�ZLWK�LPSDFW��(YDOXDWLRQ�SUDFWLFHV�LQ�SXEOLF�UHVHDUFK�RUJDQLVDWLRQV��$JULIRRG�5HVHDUFK�)LQODQG�077�@
�2QO\�LQ�)LQQLVK���(VSRR��977���KWWS���YLUWXDO�YWW�IL�LQI�SGI�WLHGRWWHHW������7�����SGI��������

/lKWHHQPlNL�6PLWK��.��MD�.XLWXQHQ��6��´3LWlLVLN|�VXRPDODLQHQ�WHNQRORJLDSllW|NVHQWHNR�GHPRNUDWLVRLGD�MD�
SROLWLVRLGD"´6DYRQ�6DQRPDW��MD�´0LKLQ�PHQHW��WHNQRORJLDSROLWLLNND"�7HNQRORJLDSllW|NVHQWHRQ�KDOOLQWD�MD�
PXXWRVSDLQHHW�6XRPHVVD´��7LHGHSROLWLLNND��������

/lKWHHQPlNL�6PLWK��.��MD�.XLWXQHQ��6��´0LNl�KDDVWDLVL�VXRPDODLVHQ�WHNQRORJLDSllW|NVHQWHRQ"´��7LHWHHVVl�
WDSDKWXX���������

9DLNXWWDYXXWWD�PHWVlRVDDPLVHHQ�7DSDXNVHQD�PHWVlNHVNXVWHQ�MD�0HWVlWDORXGHQ�NHKLWWlPLVNHVNXV�7DSLRQ�
SDOYHOXVRSLPXV��>*HQHUDWLQJ�LPSDFWV�ZLWKLQ�WKH�)LQQLVK�IRUHVWU\�H[SHUWLVH�VHFWRU��$Q�DQDO\VLV�RI�WKH�6HUYLFH�
$JUHHPHQW�EHWZHHQ�7DSLR��WKH�)RUHVWU\�'HYHORSPHQW�&HQWUH���DQG�WKH�)LQQLVK�UHJLRQDO�IRUHVWU\�FHQWUHV@��
&R�DXWKRUHG�ZLWK�.LUVL�+\\WLQHQ�DQG�-DUL�.RQWWLQHQ���977 :RUNLQJ�3DSHUV��������������

+LOGLQJ�5\GHYLN��7XLMD�	�/lKWHHQPlNL�6PLWK��.DLVD�	�6WRUEM|UN��6RILH��,PSOHPHQWLQJ�6XVWDLQDEOH�'HYHORSPHQW
LQ�WKH�5HJLRQDO�'HYHORSPHQW�&RQWH[W�± $�1RUGLF�2YHUYLHZ���1RUGUHJLR�5HSRUW�������������

�7KH�UHJLRQDO�GLPHQVLRQV�RI�WKH�ILOP�VHFWRU�LQ�)LQODQG´�LQ�)LOP�RFK�UHJLRQDO�XWYHFNOLQJ�,�1RUGHQ��'DKOVWU|P�
HW�DO��6WRFNKROP��6YHQVND�)LOPVLQVWLWXWHW�DQG�1RUGUHJLR������

�0HWVlWDORXGHQ�NHKLWWlPLVHVVl�OLVlKXRPLRWD�LQQRYDWLLYLVXXWHHQ���.LUMRLWWDMLQD�.DLVD�/lKWHHQPlNL�6PLWK�MD�
.LUVL�+\\WLQHQ��3RKMRODQ�6DQRPDW�����������DQG�8XWLVYXRNVL������������

³(ORNXYDQ�PDDQWLHWHHVWl´�>2P�ILOPHQV�JHRJUDIL��$9(.��7LGVNULIWHQ�DY�&HQWUDOHQ�I|U�DXGLRYLVXHOO�PHGLHNXOWXU@�
��������V��������������

9DLNXWWDYXXWWD�PHWVlRVDDPLVHHQ��$UYLRLQQLQ�NHKLWWlPLVHOOl�SDUHPSDDQ�YDLNXWWDYXXWHHQ´�.LUMRLWWDMLQD�.DLVD�
/lKWHHQPlNL�6PLWK�MD�.LUVL�+\\WLQHQ��9DOWLRW\|QDQWDMD����������V��������

³7KH�FHQWUDO�ORFDO�UHODWLRQVKLS�LQ�WKH�1RUGLF�:HOIDUH�6WDWHV�LQ�WKH�����V´�LQ�1LFROD�0F(ZHQ�DQG�/XLV�0RUHQR�
�HGV���7KH�WHUULWRULDO�SROLWLFV�RI�ZHOIDUH���5RXWOHGJH������

7HUULWRULDO�(IIHFWV�RI�WKH�6WUXFWXUDO�)XQGV��/X[HPEXUJ��(6321��)LQDO�UHSRUW�DYDLODEOH�DW��
KWWS���ZZZ�HVSRQ�OX�RQOLQH�GRFXPHQWDWLRQ�SURMHFWV�SROLF\BLPSDFW������IU������BSDUWBDBSUHV�SJB���������SGI�
�����

³5HJLRQDO�5HJLPHV��ORFDO�JOREDO�LQWHUSOD\�DQG�VXVWDLQDELOLW\´�LQ�-RNHOD�	�+HUQH��HGV���)DLUQHVV��(QYLURQPHQW�D
QG�0XOWLODWHUDOLVP��3UREOHP�EDVHG�%LRSVLHV�RI�*OREDO�*RYHUQDQFH��+HOVLQNL��)LQQLVK�$VVRFLDWLRQ�RI�3ROLWLFDO�
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6FLHQFH�������

³(XURSHDQLVDWLRQ�RI�WKH�)LQQLVK�UHJLRQDO�OHYHO´�LQ�9RQ�'RVHQURGH�	�+DONLHU��HGV����7KH�1RUGLF�5HJLRQV�DQG�WKH�
(XURSHDQ�8QLRQ��7KH�,QWHUQDWLRQDO�3ROLWLFDO�(FRQRP\�RI�1HZ�5HJLRQDOLVPV�6HULHV��$VKJDWH������

³&DWHULQJ�)RU�7KH�1HHGV�2I�&LYLF�6RFLHW\"�$Q�$VVHVVPHQW�RI�WKH�/RFDO�,PSDFW�RI�8UEDQ�,&7�3ROLFLHV�,Q�1RUZD\´��
3DSHU�SUHSDUHG�IRU�WKH�7HOHFLWLHV�087(,6�FRQIHUHQFH�8UEDQ�,PSDFWV�RI�WKH�,QIRUPDWLRQ�VRFLHW\��&R�DXWKRUHG�
ZLWK�-RQ�0R[QHV�6WHLQHNH�DQG�.ULVWLQD�=DPSRXNRV���)DFWV��)LFWLRQ�DQG�3ROLFLHV�7KH�+DJXH�0DUFK�������������
�����

³*OREDOLVDWLRQ��UHJLRQDOLVDWLRQ�DQG�WKH�UHVW��0DNLQJ�VHQVH�RI�WKH�FRQFHSWXDO�FKDRV´�LQ�%URFNHWW�	�'DKOVWU|P�
�HGV����6SDWLDO�'HYHORSPHQW�7UHQGV��1RUGLF�&RXQWULHV�LQ�D�(XURSHDQ�&RQWH[WV�6WRFNKROP���1RUGUHJLR��5HSRUW
5��������������

³%HWZHHQ�H�JRYHUQPHQW�DQG�H�JRYHUQDQFH��IURP�HQDEOLQJ�WR�PRELOL]LQJ�FLYLF�SDUWLFLSDWLRQ´�LQ�&DUUDVTXHUR��
:HOVFK�DQG�2URSH]D��HGV���3URFHHGLQJV�RI�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3ROLWLFV�DQG�,QIRUPDWLRQ�6\VWHPV��
7HFKQRORJLHV�DQG�$SSOLFDWLRQV��9ROXPH�,,��,QIRUPDWLFV��*RYHUQPHQW��(WKLFDO�9RWLQJ�DQG�3ROLWLFDO�3DUWLHV��
&R�DXWKRUHG�ZLWK�-RQ�0R[QHV�6WHLQHNH�������

³)RUPHU�DY�UHJLRQDO�VDPYHUNDQ�,�6YHULJH´��5HJLRQFHQWUDSURJUDPPHWV�|YHUVLNW���������������������

´1\D�XWPDQLQJDU�I|U�UHJLRQDOW�EDVHUDGH�LQQRYDWLRQVV\VWHP´��3/$1��7LGVNULIW�I|U�VDPKlOOVSODQHULQJ�����������
�����

(Q�UHJLRQ�PHG�XWDOOLJH�PXOLJKHWHU�RJ�VSHQQHQGH�XWIRUGULQJDU��+DOYWLGVXWYlUGHULQJHQ�DY�,QWHUUHJ�,,,�D�1RUG��
0LG�WHUP�HYDOXDWLRQ�RI�WKH�,QWHUUHJ�,,,$�1RUG��ZULWWHQ�LQ�FR�RSHUDWLRQ�EHWZHHQ�1,%5�DQG�1RUGUHJLR�������

H7DPSHUH��%XLOGLQJ�DQ�HOHFWURQLF�SDWKZD\�WR�WKH�IXWXUH"�(YDOXDWLRQ�RI�H7DPSHUH��$XJXVW�������
(OHFWURQLF�GRFXPHQW��6WRFNKROP��1RUGUHJLR���&R�DXWKRUHG�ZLWK�-RQ�0R[QHV�6WHLQHNH���������

+XLSSXRVDDPLVHVWD�DOXHLOOH�NLOSDLOXN\N\l��0LG�WHUP�HYDOXDWLRQ�RI�WKH�)LQQLVK�&HQWUHV�RI�([SHUWLVH��+HOVLQNL��
0LQLVWU\�RI�WKH�,QWHULRU���������

,7�LQIUDVWUXNWXUVWXGLH�RP�QRUGLVN�EUHGEnQGVSROLWLNN��$XJXVW�������(OHFWURQLF�GRFXPHQW��2VOR��7HOHSODQ�
&R�DXWKRUHG�LQ�D�FRQVRUWLXP�EHWZHHQ�7HOHSODQ�DQG�1RUGUHJLR�������

³*OREDO�3UREOHPV�DQG�WKHLU�JRYHUQDQFH��7KH�&RQWULEXWLRQ�E\�WKH�)LJDUH�6DILU�SURMHFW´�LQ�.l\KN|�	�7DOYH�
�HGV����8QGHUVWDQGLQJ�WKH�*OREDO�6\VWHP��7KH�)LQQLVK�3HUVSHFWLYH��&R�DXWKRUHG�ZLWK +DNRYLUWD��+HUQH��
-RNHOD�	�6DOPLR��7XUNX��)LQQLVK�*OREDO�&KDQJH�5HVHDUFK�3URJUDPPH�),*$5(�������

5HJLRQDO�SROLF\�DQG�LQWHU�UHJLRQDO�VWUDWHJLF�FRRSHUDWLRQ�LQ�WKH�1RUWK�&DORWWH��&URVV�ERUGHU�FR�RSHUDWLRQ�
DV�DQ�LQVWUXPHQW�RI�UHJLRQDO�GHYHORSPHQW��1RUGNDORWWUnGHWV�SXEOLNDWLRQVVHULH��UDSSRUW�QU����������������

5HVWUXFWXULQJ�WKH�6WDWH�� 5HJLRQDO�,PSDFWV��$�&RPSDUDWLYH�1RUGLF�3HUVSHFWLYH��(GLWHG�E\�.DLVD�
/lKWHHQPlNL�6PLWK�DQG�/DUV�2ORI�3HUVVRQ��1RUGUHJLR�5HSRUW��������

³.DQ�PDQ�VWlUND�GHPRNUDWLQ�XWLIUnQ"�3URMHNW�L�QRUGYlVWUD�5\VVODQG´�L�3ODQ��&R�DXWKRUHG�ZLWK�,ODUL�.DUSSL���
7LGVNULIW�I|U�VDPKlOOVSODQHULQJ������������������������

5HJLRQDO�SROLF\�DQG�LQWHU�UHJLRQDO�VWUDWHJLF�FR�RSHUDWLRQ�LQ�WKH�1RUWK�&DORWWH��&URVV�ERUGHU�FR�RSHUDWLRQ�DV�
DQ�LQVWUXPHQW�RI�UHJLRQDO�GHYHORSPHQW��1RUGNDORWWUnGHWV�SXEOLNDWLRQVVHULH��UDSSRUW�QU����������

5HJLPHV�RI�UHJLRQDO�GHYHORSPHQW�DQG�JURZWK�DFURVV�1RUGLF�UHJLRQV���1RUGUHJLR�5HSRUW���������6WRFNKROP��
1RUGUHJLR�������
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3RKMRLVPDLQHQ�DOXHKDOOLQWR�MD�VHQ�PXXWRVSDLQHHW���1RUGLF�UHJLRQDO�DGPLQLVWUDWLRQ�DQG�LWV�UHIRUP�SUHVVXUHV���
5HSRUW�FRPPLVVLRQHG�E\�WKH�)LQQLVK�$VVRFLDWLRQ�IRU�/RFDO�$XWKRULWLHV��1RUGUHJLR�:3����������6WRFNKROP��
1RUGUHJLR������

6:27�±DQDO\VLV�DV�D�EDVLV�IRU�UHJLRQDO�VWUDWHJLHV��7RJHWKHU�ZLWK�,ODUL�.DUSSL�DQG�0HUMD�.RNNRQHQ��1RUGUHJLR�
:RUNLQJ�SDSHU��������

6WUHQJWKHQLQJ�ORFDO�GHPRFUDF\�LQ�1RUWK�:HVW�5XVVLD��FR�DXWKRUHG�ZLWK�,ODUL�.DUSSL��'HSDUWPHQW�IRU�&HQWUDO�
DQG�(DVWHUQ�(XURSH��6LGD�(YDOXDWLRQ�������������

µ5HJLRQDOL]DWLRQ�LQ�WKH�&KDQJH�RI�WKH�(XURSHDQ�6\VWHP¶�LQ�+HWWQH��,QRWDL�	�6XQNHO��HGV���1DWLRQDO�3HUVSHFWLYHV�
RQ�WKH�1HZ�5HJLRQDOLVP�LQ�WKH�1RUWK���/RQGRQ��5RXWOHGJH�������

¶$GDSWDWLRQ�RU�HPSRZHUPHQW"�6FHQDULRV�IRU�WKH�VXE�QDWLRQDO�UHJLRQDO�OHYHO�RI�WKH�%DOWLF�6HD�UHJLRQ�LQ�WKH�
(XURSHDQ�8QLRQ¶�LQ�2ZVLQVNL�DQG�-RKDQVVRQ��HGV���*OREDO�/RFDO�,QWHUSOD\�LQ�WKH�%DOWLF�6HD�5HJLRQ��7KH�
,QWHUIDFHV�,QVWLWXWH��:DUVDZ�������

µ*OREDOLVP�EH\RQG�,QWHUGHSHQGHQFH¶�LQ�+DNRYLUWD��HG���'LDOHFWLFV�RI�*OREDOLVP��)LYH�:HGJHV�LQWR�*OREDO�
7KHRU\�DQG�3ROLF\���+HOVLQNL��)LQQLVK�3ROLWLFDO�6WXGLHV�$VVRFLDWLRQ�������

*OREDOL]DWLRQ�DQG�5HJLRQDOL]DWLRQ�DV�&RQFXUUHQW�3KHQRPHQD�LQ�WKH�(XURSHDQ�*RYHUQDQFH�6WUXFWXUH��
6XE�1DWLRQDO�5HJLRQDO�$FWRUV�LQ�WKH�(XURSHDQ�8QLRQ��)RXU�6FHQDULRV��3K'��8QLYHUVLW\�RI�7XUNX�������


