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�$Q�RQJRLQJ� UHSRUW� VHULHV�� FRYHULQJ�FRPSRQHQWV�RI� WKH�:DLUHZD�5HVHDUFK�3URJUDPPH��KDV�EHHQ�

LQLWLDWHG� LQ� RUGHU� WR� SUHVHQW� SUHOLPLQDU\� UHVHDUFK� ILQGLQJV� GLUHFWO\� WR� NH\� VWDNHKROGHUV�� � 7KH�
LQWHQWLRQ�LV�WKDW�WKH�GDWD��ZLWK�EULHI�LQWHUSUHWDWLRQ��FDQ�EH�XVHG�E\�PDQDJHUV��HQYLURQPHQWDO�JURXSV�
DQG�XVHUV�RI�UHVRXUFHV�WR�DGGUHVV�VSHFLILF�TXHVWLRQV�WKDW�PD\�UHTXLUH�XUJHQW�DWWHQWLRQ�RU�PD\�IDOO�
RXWVLGH�WKH�VFRSH�RI�IRUPDO�SXEOLFDWLRQV����
:H� DQWLFLSDWH� WKDW� SURYLGLQJ� DFFHVV� WR� HQYLURQPHQWDO� GDWD� ZLOO� IRVWHU� D� FROODERUDWLYH� SUREOHP�
VROYLQJ� DSSURDFK� WKURXJK� WKH� VKDULQJ� RI� ERWK� ,QWHJUDWHG�&DWFKPHQW�0DQDJHPHQW� DQG� SULYDWHO\�
FROOHFWHG�LQIRUPDWLRQ���:KHUH�DSSURSULDWH��WKH�LQIRUPDWLRQ�ZLOO�DOVR�EH�SUHVHQWHG�WR�VWDNHKROGHUV�
WKURXJK� IROORZ�XS� PHHWLQJV� GHVLJQHG� WR� HQFRXUDJH� IHHGEDFN�� GLVFXVVLRQ� DQG� FRRUGLQDWLRQ� RI�
UHVHDUFK�REMHFWLYHV���
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%DFNJURXQG�
7H�5RWR�R�:DLUHZD��/DNH�)RUV\WK��RQ�%DQNV�3HQLQVXOD�LV�D�VHYHUHO\�GHJUDGHG�ODNH�HFRV\VWHP�ZLWK�
HXWURSKLFDWLRQ�� DOJDO� EORRPV� DQG� VHGLPHQWDWLRQ� SUREOHPV�� �:DLUHZD� 5 QDQJD� KDYH� D� ORQJ� WHUP�
YLVLRQ�RI�UHKDELOLWDWLRQ�IRU�WKH�ODNH�DQG�LWV�VXUURXQGV���7KH�U QDQJD�KDYH�EURXJKW�WRJHWKHU�D�JURXS�RI�
UHVHDUFKHUV�WR�SURYLGH�VFLHQFH�EDFN�XS�WR�WKLV�YLVLRQ��
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.H\�JURXSV�DQG�SHUVRQQHO�
*URXS� .H\�SHUVRQQHO� 5ROH�

:DLUHZD�5 QDQJD�
5RELQ� :\EURZ�� 5HL� 6LPRQ��
-DPHV�'DQLHOV�� -RKQ�3DQLUDX��
,DHDQ�&UDQZHOO�

2QH� RI� WKH� 1J L� 7DKX� SDSDWLSX� U QDQJD�� � $Q�
DPDOJDPDWLRQ� RI� WZR� KDSX�� 1J WL� 0RNL� DQG�
1J WL�,UDNHKX��

7DNXDKL� 5HVHDUFK� 	�
'HYHORSPHQW�/WG�

5RELQ� :\EURZ�� ,DHDQ�
&UDQZHOO�

5HVHDUFK�FRPSDQ\�VHW�XS�E\�:DLUHZD�5 QDQJD�
WR� FR�RUGLQDWH� UHVHDUFK�HIIRUWV�� �6WURQJ� OLQNV� WR�
RWKHU�%DQN¶V�3HQLQVXOD�U QDQJD��

0DQDDNL� :KHQXD� ±�
/DQGFDUH�5HVHDUFK�

7LP� 'DYLH�� &KU\V� +RUQ��
&ROLQ� 0HXUN�� &KULV� 3KLOOLSV��
3KLO� +DUW�� &UDLJ� 3DXOLQJ��
-DPLH�$WDULD�

,QYROYHG� LQ� UHVHDUFK� SURMHFWV� ZLWK� :DLUHZD�
5 QDQJD��PRVWO\�WKURXJK�7DNXDKL��

/LQFROQ�8QLYHUVLW\� 1HLO�&KDOOHQJHU��6HDQ�2JLOYLH� ,QYROYHG�LQ�SURMHFWV�ZLWK�:DLUHZD�5 QDQJD�
8QLYHUVLW\� RI�
&DQWHUEXU\� 'DYLG�3DLQWHU� ,QYROYHG�LQ�UHVHDUFK�ELG�ZLWK�7DNXDKL�
&KDUOHV� 0LWFKHOO� 	�
$VVRFLDWHV� &KDUOHV�0LWFKHOO� )LVKHULHV�FRQVXOWDQW�LQYROYHG�LQ�UHVHDUFK�ELG�

:D\QH�$OH[DQGHU� :D\QH�$OH[DQGHU�
)UHH� WKLQNLQJ� HQJLQHHU� ZLWK� UDGLFDO� SURSRVDOV�
IRU� ODNH� RSHQLQJ� �ZRUNLQJ� ZLWK� &KDUOHV�
0LWFKHOO��

0DJJLH� $WNLQVRQ� 	�
$QQ�1REOH�

0DJJLH� $WNLQVRQ� 	� $QQ�
1REOH�

7ZR� DUWLVWV� LQYROYHG� LQ� $UW�6FLHQFH�
FROODERUDWLRQ�

(ULF� /LYLQJVWRQH� 	�
$VVRFLDWHV� (ULF�/LYLQJVWRQH� )DFLOLWDWRU�ZRUNLQJ� LQ� WKH� ELRGLYHUVLW\� SODQ� IRU�

:DLUHZD�
(65� "� ,QYROYHG� LQ� UHVHDUFK� ELG� ZLWK� 7DNXDKL�

�XQVXFHVVIXO�ELG�WR�HFRV\VWHPV�URXQG��
1,:$� 'RQ�-HOO\PDQ� ,QYROYHG� LQ� UHVHDUFK� DQG� ELGV� ZLWK� :DLUHZD�

5 QDQJD�
&KULVWFKXUFK�
3RO\WHFKQLF��&3,7�� %DUEDUD�'RORPRUH� :DWHU� TXDOLW\� VFLHQWLVW� ZLWK� LQWHUHVW� LQ�

1RGXODULD��SDUWO\�LQYROYHG�LQ�UHVHDUFK�ELG��
%DQNV� 3HQLQVXOD�
'LVWULFW�&RXQFLO� %RE�3DUNHU�

.HHQ�VXSSRUWHU�RI�/DNH�UHKDELOLWDWLRQ�� �'ULYLQJ�
UHJLRQDO� LQLDWLYH� WR� SXW� PRQH\� LQWR� LW� �OLQNHG�
ZLWK�*DUU\�0RRUH����&RXQFLO�DOVR�RZQ�ODQG�WKDW�
KDV�EHHQ�RIIHUHG�IRU�PDQDJHPHQW��

%DQNV� 3HQLQVXOD�
&RQVHUYDWLRQ�7UXVW�

5LFN� 0HQ]LHV�� )UDQFHV�
6FKPHFKHO��&KU\V�+RUQ�

/RFDO�/DQGFDUH�JURXS��YHU\�DFWLYH�LQ�SURPRWLQJ�
ELRGLYHUVLW\�UHVWRUDWLRQ�RQ�3HQLQVXOD�

7H� 5 QDQJD� R� 1J L�
7DKX� �75217�� 	�
.DXSDSD�7DLDR�

5RELQ� :\EURZ�� SUHYLRXVO\�
%RE�3HQWHU��&UDLJ�3DXOLQJ�

.DXSDSD� 7DLDR� LV� WKH� HQYLURQPHQWDO� DUP� RI�
75217�� WKH� XPEUHOOD� RUJDQLVDWLRQ� IRU� 1J L�
7DKX��UHFHQWO\�UH�RUJDQLVHG��
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3URMHFW� .H\�DLPV� 2UJDQLVDWLRQV�

LQYROYHG� 6WDWXV�	�QRWHV�
7H� 2UDQJD� R�
WH� PDKLQJD�
NDL� �7KH�
KHDOWK� RI�
PDKLQJD�NDL��

�� (VWDEOLVK�FRPPXQLW\�
LQLWLDWLYH�RI�D�0DKLQJD�
.DL�&XOWXUDO�3DUN�

�� 5HVHDUFK�RQ�KHDOWK�RI�
ODNH�	�FDWFKPHQW�

0DQDDNL� :KHQXD�
�OHDG��� :DLUHZD�
5 QDQJD�� 1,:$��
/LQFROQ�8QLYHUVLW\�

8QVXFFHVVIXO� ELG� WR� )567�
6XVWDLQDELOLW\�URXQG�

%LRGLYHUVLW\�
SODQ� IRU�
:DLUHZD�

��'HULYH�D�ELRGLYHUVLW\�SODQ�
IRU�:DLUHZD�FDWFKPHQW�

7DNXDKL�� 0DQDDNL�
:KHQXD�

%LRGLYHUVLW\� $GYLFH� )XQGLQJ�
�'2&�� SURMHFW� UXQ� E\� 7DNXDKL���
2QJRLQJ��0D\�����

�� 60)�
DSSOLFDWLRQV�

�� 3LFN�XS�SLHFHV�RI�
UHVHDUFK�IURP�)567�
VXVWDLQDELOLW\�ELG�

7DNXDKL�� 0DQDDNL�
:KHQXD�

8QVXFFHVVIXO�� �0I(� �IXQGHU�� SXW� LW�
WRJHWKHU� ZLWK� %LRGLYHUVLW\� DGYLFH�
ELG� �PXFK� VPDOOHU�� DQG� IXQGHG� WKH�
ODWWHU��

:DLUHZD�
162)�

�� /RRN�DW�VHGLPHQW�LQSXW�
LQWR�ODNH��DPRXQWV�GXULQJ�
VWRUPV��

�� 5HYLHUZ�0DKLQJD�.DL�
&XOWXUDO�3DUN�FRQFHSW�

�� 6WDNHKROGHU�DQDO\VLV�IRU�
FDWFKPHQW�

��$UW�6FL�FROODERUDWLRQ�

0DQDDNL� :KHQXD��
:DLUHZD�5 QDQJD�

162)�IXQGLQJ�WR�NLFN�VWDUW�UHVHDUFK�
DW�:DLUHZD���2QJRLQJ��0D\�����

$UW� LQ�
/DQGVFDSH�

��'HULYH�QRYHO�LGHDV�RI�
HQYLVLRQLQJ�DUW�LQ�WKH�
ODQGVFDSH�DW�:DLUHZD�
DQG�ZKDW�D�0DKLQJD�.DL�
&XOWXUDO�3DUN�PD\�ORRN�
OLNH�

/LQFROQ� 8QLYHUVLW\��
:DLUHZD�5 QDQJD�

/LQFROQ� 8QLYHUVLW\� ODQGVFDSH�
DUFKLWHFWXUH� VWXGHQWV�� XQGHU�
JXLGDQFH� IURP�1HLO�&KDOOHQJHU��GLG�
SURMHFW�ZRUN�RQ�WKLV��

7KH� /RQJ�
9LHZ�

��$UW�6FLHQFH�&RPPXQLW\�
FROODERUDWLRQ�RQ�
HQYLVLRQLQJ�HFRORJLFDO�
UHKDELOLWDWLRQ�DW�:DLUHZD���
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0DQDDNL� :KHQXD��
0DJJLH� $WNLQVRQ��
$QQH� 1REOH��
:DLUHZD� 5 QDQJD��
/LQFROQ�8QLYHUVLW\�

8QVXFFHVVIXO� ELG� WR�
0R567�&UHDWLYH�1=�6PDVK�3DODFH�
IXQG�

:KDNDRUD�
0DKLND� .DL�
�5HYLWDOLVLQJ�
0DKLQJD�
.DL��

�� 6WDWH�RI�PDKLQJD�NDL�DW�
:DLUHZD�

�� (IIHFW�RI�WDQJDWD�ZKHQXD�
WR�ORVV�RI�PDKLQJD�NDL�

�� 5HVSRQVH�WR�ORVV�
�SUDFWLFDO�UHYLWDOLVDWLRQ�
VWHSV���

7DNXDKL�� 0DNDDL�
:KHQXD�� 8QLYHUVLW\�
RI� &DQWHUEXU\��
&KDUOHV�0LWFKHOO�

&XUUHQW�ELG��0D\�����WR�)567�+5&�
�0 RUL�.QRZOHGJH�	�'HYHORSPHQW�
5HVHDUFK� )XQG��� � (PSKDVLV� LV� RQ�
SUDFWLFDO�VWHSV�WR�UHYLWDOLVH�PDKLQJD�
NDL�

7H�
7DSRLWDQJD�
0 RUL�

�� /HDUQLQJ�KRZ�WR�VXSSRUW�
0 RUL�WRXUVLP�LQLWLDWLYHV�
RQ�WKH�+RURPDND�

0DQDDNL� :KHQXD��
7DNXDKL���

)567� IXQGHG� ZRUN� �6HUYLFHV� DQG�
0DQXIDFWXULQJ� SRUWIROLR�� SDUDOOHO�
FDVH� VWXG\� JRLQJ� RQ� ZLWK� 7 KRH��
2QJRLQJ��0D\�����

&DSDFLW\�
DVVHVVPHQW�
WRRO�

��'HYHORSLQJ�D�WRRO�WR�
DVVHVV�WKH�GHYHORSPHQW�
DVSLUDWLRQV�DQG�FDSDFLW\�
RI�U QDQJD�

7DNXDKL�� 0DQDDNL�
:KHQXD�

7H�3XQL�. NLUL�DQG�75217�IXQGHG�
ZRUN���2QJRLQJ��0D\�����
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,Q������1J L�7DKX�ZHUH�DZDUGHG�WKH�µ)HQWRQ�5HVHUYHV¶�E\�-XGJH�)HQWRQ��&KLHI�-XGJH�RI�WKH�0 RUL�
/DQG�&RXUW��7KHVH�UHVHUYHV�ZHUH�WR�SURYLGH�DFFHVV�IRU�1J L�7DKX�WR�LPSRUWDQW�ZDWHUZD\V�VR�WKH�LZL�
FRXOG� FRQWLQXH� WR� H[HUFLVH� WKH� WUDGLWLRQV� RI� PDKLQJD� NDL�� 7KH� RULJLQDO� UHVHUYHV� KDYH� VLQFH� EHHQ�
VHYHUHO\�GHJUDGHG�GXH� WR�GUDLQDJH��SROOXWLRQ�DQG�QDWXUDO�ZDWHUFRXUVH�FKDQJHV� WKXV� UHGXFLQJ� WKHLU�
YDOXH�DV�PDKLQJD�NDL��0DKLQJD�NDL�KDV�DOZD\V�EHHQ�D�IXQGDPHQWDO�DVSHFW�RI�1J L�7DKX�H[LVWHQFH��
7KH� UHFRUGV� LQGLFDWH� WKDW� LQ� WKH� ����V� WKHUH�ZHUH� EHWZHHQ������ DQG� �����SODFHV� RI� VLJQLILFDQFH�
ZKHUH� IRRG� ZDV� JDWKHUHG�� 7KHVH� KDYH� GZLQGOHG� GUDPDWLFDOO\� RYHU� WKH� \HDUV�� DV� ZDV� FOHDUO\�
KLJKOLJKWHG�LQ�WKH������1J L�7DKX�7UHDW\�RI�:DLWDQJL�FODLP��:DLUHZD�LQ�SDUWLFXODU�ZDV�UHQRZQHG�
IRU�LWV�PDKLQJD�NDL��EXW�WKLV�LV�QR�ORQJHU�WKH�FDVH��7UDGLWLRQDOO\�WKH�:DLUHZD�PDKLQJD�NDL�UHVRXUFHV�
ZHUH� UHJDUGHG�DV�� WKH�FHQWUDO� IRRG�EDVNHW�RI�1J L�7DKX� LQ� WKH�&DQWHUEXU\� UHJLRQ� DQG� WKH� DUHD�RI�
%DQNV�3HQLQVXOD�ZDV�NQRZQ�DV�µ7H�3 WDND�R�5 NDLKDXW ¶��VWRUHKRXVH�RI�5 NDLKDXW ����
$FFRUGLQJ� WR�:DLUHZD� WUDGLWLRQV�5 NDLKDXW �ZDV� WKH�FDSWDLQ�RI�7H�:DND�8UXDR�DQG�EURXJKW� WKH�
:DLWDKD�� WKH� ILUVW� SHRSOHV� WR� OLJKW� WKH� ILUHV� RI� RFFXSDWLRQ� RQ� 7H� :DL� 3RXQDPX�� 5 NDLKDXW � LV�
FUHGLWHG�ZLWK�FUHDWLQJ�D�PRUH� OLYHDEOH� ODQGVFDSH� IRU� WKRVH� WKDW�ZHUH� WR� IROORZ�E\�FDUYLQJ�RXW� WKH�
JUHDW� ODNHV�DQG�EUHDWKLQJ� OLIH� LQWR� WKH�QHZ�ODQG�� �+H�FRPSOHWHG�KLV�ZRUN�RQ� WKH�%DQNV�3HQLQVXOD�
ZLWK�WZR�/DNHV��7H�:DLKRUD�/DNH�(OOHVPHUH�DQG�7H�5RWR�R�:DLUHZD�/DNH�)RUV\WK��2YHUZKHOPHG�
E\�WKH�PDJQLILFHQFH�RI�KLV�DUWLVWLF�HQGHDYRXUV�5 NDLKDXW �GHFLGHG�WR�VWD\�GULYLQJ�KLV�GLJJLQJ�VWLFN�
GHHS�LQWR�WKH�JURXQG�DERYH�$NDURD�ZKHUH�LW�EHFDPH�7XKLUDNL�� �$V�D�WHVWDPHQW�WR�KLV�ZRUN�DQG�LQ�
UHFRJQLWLRQ�RI� WKH� DEXQGDQFH� DQG� YDULHW\� RI� IRRG� DQG� RWKHU� UHVRXUFHV� IRXQG�RQ� WKH�3HQLQVXOD� XS�
XQWLO�TXLWH� UHFHQWO\�� WKH�SHRSOH�QDPHG� WKH�DUHD�7H�3 WDND�R�5 NDLKDXW �RU� WKH�JUHDW� IRRG� VWRUDJH�
KRXVH�RI�5 NDLKDXW ����
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