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$&$'(0,&�$&7,9,7,(6 
3XEOLFDWLRQ�RI�WKH�ZHHN 

�� /L��<���6FKDQJ��*���:DQJ��<���=KRX��;���/HYDVVHXU��$���%R\HU��$���'HQJ��&��;���7UHLHU��0���%RHKP��8���

%RHUERRP��'���DQG�%HUQDUG��'��-���������&RQGLWLRQDO�GHOHWLRQ�RI�)2;/��DQG�60$'��LQ�JRQDGRWURSHV�RI�

DGXOW�PLFH�FDXVHV�LVRODWHG�)6+�GHILFLHQF\��(QGRFULQRORJ\� 

�� /LX��:���5HQ��=���/X��.���6RQJ��&���&KHXQJ��(��&��:���=KRX��=���DQG�&KHQ��*���������7KH�6XSSUHVVLRQ�

RI�0HGLXP�$FLGRVLV� ,PSURYHV� WKH�0DLQWHQDQFH� DQG�'LIIHUHQWLDWLRQ� RI� +XPDQ� 3OXULSRWHQW� 6WHP�&HOOV� DW�

+LJK�'HQVLW\�LQ�'HILQHG�&HOO�&XOWXUH�0HGLXP��,QW�-�%LRO�6FL��������-��� 

�� /X��/���'RQJ��0���:DQJ��6��%���=KDQJ��/���1J��&��+���8QJYDUL��*��6���/L��-���DQG�;LDQJ��<��7���������3UHY�

DOHQFH� RI� :RUNSODFH� 9LROHQFH� $JDLQVW� +HDOWK-&DUH� 3URIHVVLRQDOV� LQ� &KLQD�� $� &RPSUHKHQVLYH� 0HWD-

$QDO\VLV�RI�2EVHUYDWLRQDO�6XUYH\V��7UDXPD�9LROHQFH�$EXVH������������������ 

�� 5DR��:��:���=RQJ��4��4���/RN��*��.��,���:DQJ��6��%���$Q��)��5���8QJYDUL��*��6���1J��&��+���DQG�;LDQJ��<��

7���������3UHYDOHQFH�RI�IDOOV�LQ�DGXOW�DQG�ROGHU�DGXOW�SV\FKLDWULF�SDWLHQWV�LQ�&KLQD��$�V\VWHPDWLF�UHYLHZ�DQG�

FRPSUHKHQVLYH�PHWD-DQDO\VLV�RI�REVHUYDWLRQDO�VWXGLHV��3V\FKLDWU\�5HV��������-�� 

�� 7DQJ��<���7DQJ��/��<���;X��;���/L��&���'HQJ��&���DQG�=KDQJ��<��(���������*HQHUDWLRQ�RI�6PXUI��&RQGL�

WLRQDO�.QRFNRXW�0LFH��,QW�-�%LRO�6FL��������-��� 

 

 

7KH�VLFH�MLQLVWHU�RI�02(�=KDQ\XDQ�'8�YLVLWHG�)+6

$ GHOHJDWLRQ�OHG�E\�=KDQ\XDQ�'8��WKH�VLFH�MLQLVWHU�RI�02(��YLVLWHG�)+6�RQ����0D\�������5HFWRU�<RQJ� 

KXD�621*�DQG�3URI��:HL�*(�DFFRPSDQLHG�WKHP�WR�YLVLW�)+6�ODEV�DQG�IDFLOLWLHV��9LFH�0LQLVWHU�'8�IXOO\�DI� 

ILUPHG� WKH� GHYHORSPHQW� DQG� FRQVWUXFWLRQ� RI� )+6� DQG� KRSHV� WKDW� )+6� FDQ� PDNH� PRUH� DFKLHYHPHQWV� LQ� 

HGXFDWLRQ��UHVHDUFK�DQG�LQQRYDWLRQ� 

9,6,76�$1'�(9(176 
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3K'�RUDO�GHIHQVH 

'DQGDQ�;8�IURP�3URI��<XWDR�;,$1*¶V�ODE�FRPSOHWHG�KHU�3K'�RUDO�GHIHQVH�RQ����0D\�������+HU�WKHVLV�WLWOH�

LV�³3UHYDOHQFH�RI�,QWHUQHW�$GGLFWLRQ�DQG�UHODWHG�SV\FKLDWULF�SUREOHPV�DQG�SUREOHPDWLF�EHKDYLRUV�DPRQJ�DG�

ROHVFHQWV�LQ�0DFDX�DQG�PDLQODQG�&KLQD´� 

6KH�ILQLVKHG�VL[�SDSHUV¶�GUDIWLQJ�GXULQJ�KHU�VWXG\�LQ�)+6��$PRQJ�WKHP��WZR�SDSHUV�KDYH�EHHQ�DFFHSWHG�IRU�

SXEOLFDWLRQ�ZLWK�DQ�DFFXPXODWHG�LPSDFW�IDFWRU�RI������DQG�WKH�RWKHUV�DUH�XQGHU�UHYLHZ��� 

 
 

678'(17�$&7,9,7,(6
80�KHOG�WKH�&RQJUHJDWLRQ�����

80�KHOG�WKH�&RQJUHJDWLRQ������RQ����0D\��$W�WKH�FHUHPRQ\��nine�VWXGHQWV�RI�)+6�REWDLQHG�WKHLU�%DFKH
ORU�GHJUHH��1*�3HL�:HQ��6WHSKDLQH�ZDV�DOVR�DZDUGHG�0DFDX�)RXQGDWLRQ�$FDGHPLF�3UL]H�DV�WKH�RXWVWDQGL

QJ� JUDGXDWLQJ�VWXGHQW�� 
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6SRQVRUV�IRU�WKH��WK�0DFDX�6\PSRVLXP�RQ�%LRPHGLFDO�6FLHQFHV����� 

3UHPLXP�6SRQVRUV 

� 

�%DVLF�6SRQVRUV 

�WK�0DFDX�6\PSRVLXP�RQ�%LRPHGLFDO�6FLHQFHV����� 

7KH��WK�0DFDX�6\PSRVLXP�RQ�%LRPHGLFDO�6FLHQFHV������LV�DSSURDFKLQJ�� ,W�ZLOO�EH�KHOG�IURP���-���-XQH�

������7KLV�\HDU�� WKH�WKHPH�RI�WKH�V\PSRVLXP�LV�35(&,6,21��$GD�<RQDWK��1REHO�/DXUHDWH� LQ�&KHPLVWU\������������

������ DQG� 'RXJODV� /RZ\�� WKH� UHFHLYHU� RI� WKH� ����� /DVNHU-'H%DNH\� &OLQLFDO� 0HGLFDO� 5HVHDUFK� $ZDUG�

KDYH�EHHQ�LQYLWHG�DV�NH\QRWH�VSHDNHUV� 

)RU�GHWDLOV��SOHDVH�UHIHU�WR�WKH�UHODWHG�LQIRUPDWLRQ�SRVWHG�RQ�WKH�ZHEVLWH��KWWSV���PVEV�����IKV�XPDF�PR��� 

27+(5�127,),&$7,216 

3,�,1752'8&7,21�6(5,(6 
3URI��=KHQ�<8$1 

3URI�� =KHQ� <8$1� UHFHLYHG� KLV� %DFKHORU� GHJUHH� LQ� 0HFKDQLFDO�

(QJLQHHULQJ�DW� WKH�/XR\DQJ�,QVWLWXWH�RI�7HFKQRORJ\� LQ������DQG�

REWDLQHG� KLV� 3K'� GHJUHH� LQ� 0HFKDQLFV� DW� WKH� 'HSDUWPHQW� RI�

0RGHUQ�0HFKDQLFV�RI� WKH�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\�

RI� &KLQD� LQ� ������ +LV� VXSHUYLVRUV� DUH� YHU\� IDPRXV� VFLHQWLVWV��

3URI��&KDQJFKXQ�:8�DQG�3URI��0DRJXDQJ�+8$1*��+H�ILQLVKHG�

KLV�SRVWGRF� WUDLQLQJ� LQ�GLIIHUHQW� LQVWLWXWHV� IURP������ WR������� LQ�

FOXGLQJ� WKH� ,QVWLWXWH�RI�+LJK�3HUIRUPDQFH�&RPSXWLQJ�DW� WKH�1D�

WLRQDO�8QLYHUVLW\� RI�6LQJDSRUH� �����-������� WKH�3K\VLFV�'HSDUW�

PHQW�RI�&OHPVRQ�8QLYHUVLW\���������DQG�WKH�%LRPHGLFDO�(QJLQHHULQJ�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�)ORUL�

GD������-������� 

3URI��<8$1�MRLQHG�80�DV�$VVLVWDQW�3URIHVVRU�LQ������DQG�HDUO\�SURPRWHG�WR�$VVRFLDWH�3URIHVVRU�LQ�������

%HIRUH�MRLQLQJ�80��KH�ZRUNHG�DV�D�5HVHDUFK�$VVLVWDQW�3URIHVVRU�DW�WKH�%LRPHGLFDO�(QJLQHHULQJ�'HSDUW�

PHQW� RI� WKH�8QLYHUVLW\� RI�)ORULGD� IURP������ WR�������$QG� WKHQ�DV�D� WHQXUH� WUDFN�$VVLVWDQW�3URIHVVRU� LQ� 
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+XJK�'RZQV�6FKRRO�RI�&RPPXQLFDWLRQ�DQG�5HVHDUFK�$VVLVWDQW�3URIHVVRU�LQ�WKH�'HSDUWPHQW�RI�3V\FKROR�

J\�DW�WKH�$UL]RQD�6WDWH�8QLYHUVLW\�LQ������DQG������ 

+LV�DFDGHPLF� LQYHVWLJDWLRQ� IRFXVHV�RQ� WKH� FXWWLQJ-HGJH� UHVHDUFK�DQG�GHYHORSPHQW� LQ� ELRPHGLFDO� RSWLFV�

DQG�RSWLFDO�LPDJLQJ��SDUWLFXODU�LQ�ELRPHGLFDO�LPDJLQJ�RI�EUDLQ�DQG�FDQFHU��7KHVH�LPDJLQJ�WRROV�DUH�DEOH�WR�

UHYHDO� LQYDOXDEOH� LQIRUPDWLRQ�DERXW�WKH�GLVHDVHV�DW� WKH�PROHFXODU�DQG�IXQFWLRQDO� OHYHOV� WKDW�PD\�OHDG� WR�

EHWWHU�WUHDWPHQWV�DQG�SRVVLEOH�FXUHV��+H�KDV�EHHQ�IXOO\�UHFRJQL]HG�E\�GRPHVWLF�DQG�LQWHUQDWLRQDO�FRXQWHU�

SDUWV�WKURXJK�PRUH�WKDQ�����6&,�SXEOLFDWLRQV�LQ�KLJK�JRRG�UDQNHG�MRXUQDOV�LQ�KLV�ILHOG��,Q�DGGLWLRQ��KH�KDV�

SXEOLVKHG� ��� SDSHUV� LQ�&KLQHVH�

MRXUQDOV��RYHU����FRQIHUHQFH�SD�

SHUV�DQG���ERRNV�RU�ERRN�FKDS�

WHUV�� +H� REWDLQHG� �� SDWHQWV�� ��

1,+� JUDQWV�� �� 86� 'HSDUWPHQW�

'HIHQVH� JUDQW�� �� 86� '$53$�

JUDQW�� �� )'&7� JUDQWV� DQG� ��

0<5*�JUDQWV��+H�KDV�PDGH�����

FRQIHUHQFH�SUHVHQWDWLRQV�� 

3URI��<8$1�LV�WKH�HGLWRULDO�ERDUG�

PHPEHU� RI�4XDQWLWDWLYH� ,PDJLQJ�

LQ� 0HGLFLQH� DQG� 6XUJHU\� DQG�

DVVRFLDWH�HGLWRU�RI�%0&�0HGLFDO�

,PDJLQJ�DQG�)URQWLHUV� LQ�+XPDQ�

1HXURVFLHQFH��+H�LV�WKH�VHQLRU�PHPEHU�RI�26$�DQG�WKH�VHQLRU�PHPEHU�RI�63,(��DQG�KH�DOVR�VHUYHV�DV�D�

FRUH�PHPEHU� RI� &KLQD�%LRPHGLFDO� (QJLQHHULQJ�&RPPLWWHH� DQG�&KLQHVH�%LRPHGLFDO�2SWLFV�&RPPLWWHH��

6LQFH�KH� MRLQHG�)+6� LQ�������KH�KDV�SXEOLVKHG�RYHU����6&,�SDSHUV�DQG� WKH� WRWDO� FLWDWLRQ� LV�PRUH� WKDQ�

������ WLPHV� LQ� MXVW���\HDUV��$PRQJ�WKHVH�� WKHUH�DUH����SDSHUV�SXEOLVKHG� LQ� MRXUQDOV�ZLWK� LPSDFW� IDFWRUV�

KLJKHU�WKDQ����+LV�DFDGHPLF�LQYHVWLJDWLRQV�DUH�IRFXVHG�RQ�WKUHH�SHUVSHFWLYHV� 

%LRPHGLFDO� 2SWLFV�� D�� 'LIIXVH� 2SWLFDO� 7RPRJUDSK\�'27��� E�� )XQFWLRQDO� 1HDU� ,QIUDUHG� 6SHFWURVFRS\�

�I1,56���F��3KRWRDFRXVWLF�7RPRJUDSK\�3KRWRDFRXVWLF�0LFURVFRS\��3$7�DQG�3$0���G��2SWLFDO�&RKHUHQFH�

7RPRJUDSK\�2&7���H��6XSHU�5HVROXWLRQ�0LFURVFRS\�DQG�)OXRUHVFHQW�,PDJLQJ� 

2SWLFDO� 0ROHFXODU� ,PDJLQJ� DQG� &DQFHU� 1DQRPHGLFLQH�� D�� 3KRWRWKHUPDO� DQG� 3KRWRG\QDPLF� 7KHUDS\�

,PDJLQJ�0RQLWRULQJ���E��0ROHFXODU�,PDJLQJ�DQG�&DQFHU�1DQRPHGLFLQH� 

1HXURLPDJLQJ�DQG�1HXURVFLHQFHV�� D��&RJQLWLYH�1HXURVFLHQFH�� E��3V\FKLDWULF�'LVRUGHUV�� F��1HXURORJLFDO�

'LVRUGHUV��G��((*�I1,56�I05,�0XOWLPRGDO�1HXURLPDJLQJ�7HFKQLTXHV�1HWZRUN�$QDO\VLV�0HWKRG�'HYHORS�

PHQW� 

$V�D�SURIHVVRU�LQ�ILHOGV�RI�ELRPHGLFDO�RSWLFV�DQG�ELRPHGLFDO�LPDJLQJ��KH�KDV�GHPRQVWUDWHG�YHU\�JRRG�UH�

VHDUFK�DFKLHYHPHQWV�LQ�WKH�SDVW���\HDUV��DQG�KH�ZLOO�FRQWLQXH�WR�EHFRPH�H[FHOOHQW�LQ�WKHVH�UHVHDUFK�ILHOGV�

LQ�WKH�IXWXUH��3URIHVVRU�<8$1¶V�JURXS�LV�FRPPLWWHG�WR�PDLQWDLQ�WKH�YHU\�EHVW�UHVHDUFK�LQ�WKH�ELRPHGLFDO�

LPDJLQJ�ILHOG��+LV�GUHDP�LV� WR�HVWDEOLVK�D� OHDGLQJ�JURXS� LQ�)+6�RI�80��+H�ZLOO�QHYHU�JLYH�XS� WKH�GUHDP�

ZKDWHYHU�GLIILFXOWLHV�KH�PD\�PHHW�� 



83&20,1*�6221 

&KDQ�6XL�.L�3HUSHWXDO�+HOS�&ROOHJH�ZLOO�KDYH�D�ODE�YLVLW�IRU�)+6�RQ���-XQH�������7XH��DIWHUQRRQ� 

9,6,76�$1'�(9(176 

3URI��5XL\X�;,(�ZLOO�JLYH�KHU�WDON�DW�WKH�XSFRPLQJ�%-&DW�PHHWLQJ�RQ���-XQH������ 

%-&$7�0((7,1*���� 




