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)HOORZVKLS�LQ�WKH�'LVHDVHV�DQG�6XUJHU\�RI�WKH�5HWLQD��0DFXOD�� 
DQG�9LWUHRXV 

,W� LV�ZLWK�JUHDW�SOHDVXUH�WKDW�P\�SDUWQHUV�DQG�,�ZHOFRPH�\RX�WR� WKH�8QLYHUVLW\�RI�&KLFDJR¶V�5HWLQD�6HUYLFH��6LQFH�������ZH�KDYH�EHHQ�

WUDLQLQJ�H[FHSWLRQDOO\�VNLOOHG�YLWUHRUHWLQDO�VXUJHRQV��2XU�9LWUHRUHWLQDO�6HUYLFH�KDV�D�ORQJ�WUDFN�UHFRUG�RI�RIIHULQJ�VWDWH�RI�WKH�DUW�YLWUHRUHWL�

QDO�VXUJHU\��SURYLGLQJ�H[FHSWLRQDO�SDWLHQW�FDUH��DQG�FRQGXFWLQJ�FOLQLFDO�UHVHDUFK��)XUWKHUPRUH��ZH�DUH�LQYROYHG�LQ�QXPHURXV�HGXFDWLRQDO�

HIIRUWV�DW�WKH�ORFDO�DQG�QDWLRQDO�OHYHO� 

:H�DUH�YHU\�SDVVLRQDWH�DERXW�WUDLQLQJ�WKH�IXWXUH�JHQHUDWLRQ�RI�YLWUHRUHWLQDO�IHOORZV��$OO�RI�RXU�DWWHQGLQJ�SK\VLFLDQV�EULQJ�ZLWK�WKHP�\HDUV�

RI�H[SHULHQFH��DOORZLQJ�WKHP�WR�SDVV�VNLOOV�DQG�WHFKQLTXHV�RQWR�RXU�IHOORZV�HDFK�\HDU��7KH�GLYHUVLW\�RI�WUDLQLQJ�LQFOXGHV�ERWK�XQLYHUVLW\�

DQG�SULYDWH�SUDFWLFH�VHWWLQJV�LQ�WKUHH�ORFDWLRQV��7KLV�YDULHG�H[SRVXUH�OHDGV�WR�DQ�HGXFDWLRQDO��IXOILOOLQJ�H[SHULHQFH�IRU�WKH�IHOORZV��$ORQJ�

ZLWK�REWDLQLQJ�H[FHOOHQW�FOLQLFDO�DQG�VXUJLFDO�VNLOOV��RXU�IHOORZV�OHDUQ�KRZ�WR�EDODQFH�D�EXV\�FOLQLF�DQG�25�VFKHGXOH�LQ�DQ�HIILFLHQW�DQG�

HFRQRPLFDOO\�VHQVLEOH�IDVKLRQ��)XUWKHUPRUH��RXU�6HUYLFH�VWURQJO\�HQFRXUDJHV�IHOORZ�SDUWLFLSDWLRQ�LQ�FOLQLFDO�UHVHDUFK�DQG�)'$�UHJLVWUD�

WLRQ�WULDOV� 

:H�DUH�DOVR�SURXG�RI�WKH�$832�DQG�$656�DFFUHGLWDWLRQ�RI�RXU�YLWUHRUHWLQDO�IHOORZVKLS�SURJUDP� 

0\�SDUWQHUV�DQG�,�DUH�FRPPLWWHG�WR�IHOORZVKLS�WUDLQLQJ�DQG�ZLOO�FRQWLQXH�WR�VWULYH�WR�PDNH�RXU�IHOORZVKLS�D�JUHDW�H[SHULHQFH�WKDW�\LHOGV�

H[FHOOHQW�YLWUHRUHWLQDO�VXUJHRQV�IRU�\HDUV�WR�FRPH� 

6HHQX�0��+DULSUDVDG��0' 

6KXL-&KLQ�/HH�3URIHVVRU�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH 
&KLHI��9LWUHRUHWLQDO�6HUYLFH 
'LUHFWRU��&OLQLFDO�5HVHDUFK 
'LUHFWRU���)HOORZVKLS�LQ�'LVHDVHV�DQG�6XUJHU\�RI�WKH�5HWLQD��0DFXOD�DQG�9LWUHRXV 



ϯ 

 

%HQHIDFWRUV 

7KH�6Q\GHU�)DPLO\�)HOORZVKLS�(QGRZPHQW�)XQG 

(VWDEOLVKHG�LQ�������WKH�6Q\GHU�)DPLO\�)HOORZVKLS�)XQG�ZDV�XVHG�E\�WKH�8QLYHUVLW\�WR�HVWDEOLVK�DQG�HQGRZ�WKH�

6Q\GHU�)DPLO\�)HOORZVKLS� LQ� WKH�'LVHDVHV��DQG�6XUJHU\�RI� WKH�5HWLQD��0DFXOD�DQG�9LWUHRXV��7KLV�)HOORZVKLS�

VXSSRUWV� SRVWJUDGXDWH�)HOORZV�XQGHUJRLQJ� VSHFLDOL]HG� WUDLQLQJ� LQ�9LWUHRUHWLQDO�6XUJHU\� LQ� WKH�'HSDUWPHQW� RI�

2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH�XQGHU�WKH�GLUHFWLRQ�RI�6HHQX�0��+DULSUDVDG��0'� 

0U��-RKQ�6Q\GHU¶V�GHVLUH�WR�JLYH�WR�WKH�'HSDUWPHQW�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH�VWHPV�IURP�SHUVRQDO�

H[SHULHQFH��KLV�IDWKHU�DQG�XQFOH�ORVW�WKHLU�H\HVLJKW�IURP�PDFXODU�GHJHQHUDWLRQ��³:KHQ�SHRSOH�EHJLQ�ORVLQJ�WKHLU�

H\HVLJKW�DW�DQ�DGYDQFHG�DJH��LW�LV�KDUGHU�IRU�WKHP�WR�DGDSW�WKURXJK�OHDUQLQJ�%UDLOOH�RU�XVLQJ�DVVLVWLYH�WHFKQROR�

JLHV�´�6Q\GHU�QRWHV� 

�0\�IDWKHU�VWDUWHG�ORVLQJ�KLV�DELOLW\�WR�UHDG��DQG�VLQFH�KH�ZDV�D�ODZ\HU��ERRNV�ZHUH�KLV�OLIH�´�6Q\GHU�VD\V��³+H�

HYHQWXDOO\�KDG�WR�XVH�D�PDJQLI\LQJ�JODVV�DQG�ZDV�KDUGO\�DEOH�WR�VHH�WKH�WHOHYLVLRQ��,W�DIIHFWHG�KLV�PHQWDO�RXW�

ORRN��DQG�KH�GHFOLQHG�YHU\�UDSLGO\��� 

6Q\GHU�ZDQWV�WR�KHOS�RWKHU�IXWXUH�SDWLHQWV�–�LQFOXGLQJ�KLV�FKLOGUHQ��ZKR�DUH�JHQHWLFDOO\�SUHGLVSRVHG�WR�PDFXODU�

GHJHQHUDWLRQ�–�WR�DYRLG�KLV�IDWKHU¶V�IDWH��6Q\GHU�LV�RSWLPLVWLF�WKDW�'U��+DULSUDVDG�DQG�WKH�8QLYHUVLW\�RI�&KLFDJR�

PHGLFLQH¶V�YLWUHRUHWLQDO�VHUYLFH��ZLWK�DVVLVWDQFH�IURP�JHQHURXV�GRQDWLRQV��ZLOO�EH�DEOH�WR�WUDLQ�PRUH�GRFWRUV�DQG�

VFKRODUV�RQ�KRZ�WR�EHWWHU�SUHYHQW�DQG�WUHDW�GLVHDVHV�RI�WKH�UHWLQD�� 

-RKQ�6Q\GHU 

7KH�6KXL-&KLQ�/HH�)HOORZVKLS�(QGRZPHQW�)XQG 

(VWDEOLVKHG�LQ�������WKH�6KXL-&KLQ�/HH�)HOORZVKLS�(QGRZPHQW�)XQG�ZDV�XVHG�E\�WKH�8QLYHUVLW\�WR�HVWDEOLVK�

DQG�HQGRZ�WKH�6KXL-&KLQ�/HH�)HOORZVKLS�LQ�WKH�'LVHDVHV�DQG�6XUJHU\�RI�WKH�5HWLQD��0DFXOD��DQG�9LWUHRXV��7KH�

)HOORZVKLS�VXSSRUWV�SRVWJUDGXDWH�)HOORZV�XQGHUJRLQJ�VSHFLDOL]HG�WUDLQLQJ� LQ�9LWUHRUHWLQDO�6XUJHU\� LQ� WKH�'H�

SDUWPHQW�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH�XQGHU�WKH�GLUHFWLRQ�RI�6HHQX�0��+DULSUDVDG��0'� 

3HUKDSV� WKH� PRVW� LPSRUWDQW� LGHD� WKDW� 0U�� 6KXL-&KLQ� /HH� WDXJKW� KLV� FKLOGUHQ� ZDV� WKDW� ZKLOH� DFTXLULQJ�

NQRZOHGJH�ZDV�LPSHUDWLYH��WKH�ZD\�NQRZOHGJH�DQG�LQIRUPDWLRQ�ZHUH�LQWHUQDOO\�SURFHVVHG�DQG�RUJDQL]HG�PDW�

WHUHG�PRUH�� �7R� WKDW�HQG��KH�HQFRXUDJHG� WKHP� WR� LPPHUVH� WKHPVHOYHV� LQ�PDWK�� VFLHQFH�DQG� WHFKQRORJ\��7KLV�

DOORZHG�KLV�FKLOGUHQ�WR�FXOWLYDWH�WKHLU�DELOLW\�LQ�GLDOHFWLF�DQDO\VLV��D�SKLORVRSKLFDO�WRRO�WKDW�HPSKDVL]HV�UHDVRQ�

DQG�GHGXFWLRQ�LQ�RUGHU�WR�YHULI\�DQG�SUREH�IRU�WKH�KLJKHVW�RI�DOO�FRQFHSWV��WUXWK��,W�LV�WKH�SXUVXLW�RI�WKLV�WUXWK�WKDW�

XOWLPDWHO\�GULYHV�DFDGHPLFV�DQG�LWV�VFLHQFHV��LW� LV�WKH�LPSHWXV�RI�WKH�UHVHDUFK�ZH�SHUIRUP�LQ�RXU�9LWUHRUHWLQDO�

6HUYLFH��WR�VHHN�DQVZHUV�WR�TXHVWLRQV�WKDW�LPSDFW�YLVLRQ�DQG��WKHUHIRUH��KXPDQ�OLIH������ 

李水清 
6KXL-&KLQ�/HH� 

6HYHUDO��JHQHURXV�SKLODQWKURSLF�GRQRUV�KDYH�SURYLGHG�WKH�DGGLWLRQDO��RQJRLQJ��DQQXDO�VXSSRUW�QHFHVVDU\�IRU�VXVWDLQLQJ�RXU�IHOORZVKLS�WUDLQLQJ� 

SURJUDP�� 

1RQ-HQGRZPHQW�)HOORZVKLS�6XSSRUW 

0U��6WHSKHQ�%UHQQHU 0U��5D\�$��:LRUD 

0UV��.DWKU\Q�(DUOH\�DQG�0U��5REHUW�(DUOH\ 'U��'DQLHO�.LHUQDQ�DQG�0UV��.ULVWL�&DUSHQWHU-.LHUQDQ 

0U��DQG�0UV��5LFKDUG�+LOO 'UV��9HHUDO�DQG�0RQLFD�6KHWK� 

0UV��5RVD�2¶&RQQRU 0UV��0LFKHOH�DQG�0U��1RHO�0RRUH 

0U��DQG�0UV��-RKQ�3DOHF]Q\ 0UV��&LQG\�DQG�0U��5LFKDUG�6WUXS 

'U��5REHUW�:��5LGOH\ 0U��*UHJ�%RHFNHU 

0U��*HRUJH�5��DQG�0UV��6DOO\�5LHJHU 0V��+HOHQ�2URV 

0UV��5XWK�8OWPDQQ 0UV��0LJQRQ�DQG�0U��-RKQ�6Q\GHU��-U� 
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7KH�'HSDUWPHQW�RI�2SKWKDOPRORJ\�RIIHUV�D�WZR-\HDU�YLWUHRUHWLQDO�IHOORZVKLS�WKDW�LV�ERWK�$832�DQG�$656�FRPSOLDQW���7KH�IRFXV�RI�WKLV�IHOORZ�

VKLS�LV�WR�HYDOXDWH��GLDJQRVH��DQG�PHGLFDOO\�RU�VXUJLFDOO\�PDQDJH�YLWUHRUHWLQDO�GLVHDVHV��7KH�UHWLQD�IHOORZV�ZRUN�YHU\�FORVHO\�ZLWK�WKH�UHWLQD�IDF�

XOW\�DQG�UHWLQD�UHVLGHQW�DV�SDUW�RI�WKH�³UHWLQD�WHDP´�WR�UXQ�WKH�6HUYLFH� 

7KH�)LUVW�<HDU� 

7KH�ILUVW�\HDU�RI�WKH�IHOORZVKLS�LV�SULPDULO\�GHYRWHG�WR�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�YLWUHRUHWLQDO�GLVHDVH�DQG�523��7KH�ILUVW�\HDU�IHOORZ�JHWV�

H[WHQVLYH�KDQGV-RQ�H[SHULHQFH�LQ�WKH�RSHUDWLQJ�URRP��5RWDWLRQV�LQ�WKLV�\HDU�FRQVLVW�RI�UHWLQD�FOLQLFV�DW�WKH�8QLYHUVLW\�RI�&KLFDJR�DORQJ�ZLWK�WKH�

SULYDWH�SUDFWLFH�UHWLQD�VHUYLFH�DW�0HUF\�+RVSLWDO�DQG�0HGLFDO�&HQWHU�KHDGHG�E\�'U��6KDXQ�,WWLDUD��$GGLWLRQDOO\��WKH�ILUVW�\HDU�IHOORZ�VSHQGV�WLPH�

XQGHU�WKH�WXWHODJH�RI�'U��0LFKDHO�%ODLU�DQG�'U��6DUDK�5RGULJXH]��OHDUQLQJ�WKH�GLDJQRVLV�DQG�PDQDJHPHQW�RI�FRPSOH[�SHGLDWULF�YLWUHRUHWLQDO�SD�

WKRORJ\�VXFK�DV�523�� 

'XULQJ�WKH�ILUVW�\HDU��WKH�IHOORZ�LV�H[SHFWHG�WR�EHFRPH�IDFLOH�ZLWK�UHWLQD�ODVHU�WUHDWPHQW�IRU�D�ZLGH�EUHDGWK�RI�YLWUHRUHWLQDO�SDWKRORJ\��,QWUDYLWUHDO�

LQMHFWLRQV��FU\RSH[\�RI�SHULSKHUDO�UHWLQDO�SDWKRORJ\�DQG�RWKHU�EDVLF�SURFHGXUHV�DUH�PDVWHUHG��$GGLWLRQDOO\��WKH�ILUVW�\HDU�IHOORZ�ZLOO�KDYH�DPSOH�

RSSRUWXQLW\�WR�OHDUQ�YLWUHFWRP\��HQGRODVHU��DQG�UHWLQDO�GHWDFKPHQW�UHSDLU�WHFKQLTXHV���'LDJQRVWLF�DQG�WUHDWPHQW�PRGDOLWLHV�DYDLODEOH�LQFOXGH�IXQ�

GXV�SKRWRJUDSK\��IOXRUHVFHLQ�DQJLRJUDSK\��QHZ�JHQHUDWLRQ�2&7��2&7-$�DQG�LQWUDRSHUDWLYH�2&7���,&*��$-DQG�%-VFDQ�XOWUDVRQRJUDSK\��HOHFWUR�

SK\VLRORJLFDO�WHVWLQJ��3$6&$/��DQG�PLFURSXOVH�ODVHUV��2SSRUWXQLWLHV�DUH�SURYLGHG�IRU�DPSOH�H[SHULHQFH�LQ�HDFK�RI�WKHVH�DUHDV�� 

7KH�ILUVW�\HDU�IHOORZ�LV�VWURQJO\�HQFRXUDJHG�WR�VSHQG�WLPH�LQ�FOLQLFDO�UHVHDUFK��)ULGD\�PRUQLQJ�LV�IHOORZ�EORFN�UHVHDUFK�WLPH��2SSRUWXQLWLHV�H[LVW�

IRU�LQYROYHPHQW�LQ�FOLQLFDO�UHVHDUFK�SURMHFWV�DQG�WUDYHO�WR�QDWLRQDO�PHHWLQJV��)HOORZV�DUH�HQFRXUDJHG�WR�SURGXFH�VHYHUDO�PDQXVFULSWV�GXULQJ�HDFK�

\HDU�RI�WKH�IHOORZVKLS��DGGLWLRQDOO\��IHOORZV�DUH�OLVWHG�DV�VXE-LQYHVWLJDWRUV�RQ�FOLQLFDO�WULDOV�� 

7KH�6HFRQG�<HDU� 

'XULQJ�WKH�VHFRQG�\HDU�RI�WKH�IHOORZVKLS��LQ�DGGLWLRQ�WR�WKH�DFWLYLWLHV�RXWOLQHG�DERYH��WKH�IHOORZ�KDV�WKH�RSSRUWXQLW\�WR�DVVXPH�SULPDU\�UHVSRQVL�

ELOLW\�IRU�WKH�PDQDJHPHQW�DQG�WUHDWPHQW�RI�FRPSOH[�YLWUHRUHWLQDO�SDWKRORJ\�LQ�WKH�FOLQLF�DQG�25��7KH�IHOORZV�DUH�H[SHFWHG�WR�FRQWLQXH�UHVHDUFK�

VWDUWHG�GXULQJ�WKH�ILUVW�\HDU��SUHVHQW�GDWD�DW�QDWLRQDO�PHHWLQJV��DQG�VXEPLW�UHVHDUFK�IRU�SXEOLFDWLRQ� 

9LWUHRUHWLQDO�)HOORZVKLS 
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· 'U��+DULSUDVDG�–�7KH�SURJUDP�GLUHFWRU¶V�WUDLQLQJ�DW�:DVK�8���%DUQHV�DQG�WHDFKLQJ�IHOORZV�WKH �%DUQHV�ZD\�� 
 
· ([SRVXUH�WR�FXWWLQJ-HGJH�GLDJQRVWLF�WHFKQRORJLHV�VXFK�DV�2&7-$�DQG�LQWUDRSHUDWLYH�2&7� 
 
· +LJK�YROXPH�RI�YLWUHRUHWLQDO�SURFHGXUHV�DQG�FDVHV� 

· 7RS�QRWFK�VXUJLFDO�HTXLSPHQW��&RQVWHOODWLRQ�9LWUHFWRP\�6\VWHP���1HZ�/HLFD�0LFURVFRSH�Z��+'�9LGHR�DQG�0RQLWRUV���7UXH�9LVLRQ��'�
6\VWHP��� 

 
· 6WURQJ�HPSKDVLV�RQ�OHDUQLQJ�WKH�EXVLQHVV�DVSHFWV�RI�UHWLQD�DQG�KRZ�WR�HIILFLHQWO\�UXQ�D�UHWLQD�FOLQLF�DQG�25� 
 
· 523�DQG�SHGLDWULF�UHWLQD�H[SHULHQFH�ZLWK�'U��%ODLU�DQG�'U��5RGULJXH]� 
 
· ([SRVXUH�WR�GLIIHUHQW�&KLFDJR�KRVSLWDO�V\VWHPV� 

 
· )HOORZV�DUH�VXE-LQYHVWLJDWRUV�RQ�DOO�FOLQLFDO�WULDOV��ZKLFK�LV�RI�WUHPHQGRXV�YDOXH�DIWHU�JUDGXDWLRQ�VLQFH�WKH�WULDOV�PD\�EH�EURXJKW�WR�WKH�IHO�

ORZV¶�UHVSHFWLYH�SUDFWLFHV�LQVWLWXWLRQV� 

 
· 7KH�8�RI�&�QHWZRUN�RI�IHOORZV��ZKLFK�FRQWLQXHV�WR�JURZ�DQG�VSDQV�WKH�HQWLUH�FRXQWU\�JHRJUDSKLFDOO\��1HZ�<RUN�WR�&DOLIRUQLD���(;&(/�

/(17�MRE�SODFHPHQW�DIWHU�JUDGXDWLRQ��ERWK�DFDGHPLF�DQG�SULYDWH�LQVWLWXWLRQV��ZLWK�WUHPHQGRXV�IDFXOW\�VXSSRUW�WR�JHW�\RXU�GUHDP�MRE� 

 
· &OLQLFDO�UHVHDUFK�-�)HOORZV�DUH�H[SRVHG�WR�DQG�WDNH�SDUW�LQ�VHYHUDO�VWXGLHV��$OVR��WKH�SURJUDP�SURYLGHV�VHYHUDO�LQGLYLGXDO�UHVHDUFK�RSSRUWXQL�

WLHV��)HOORZV�DUH�HQFRXUDJHG�WR�DSSO\�IRU�YDULRXV�UHVHDUFK�DZDUGV� 

 
· 7KH�RSSRUWXQLW\�WR�DWWHQG�PDMRU�UHWLQD�PHHWLQJV�DQG�LQYHVWLJDWRU�PHHWLQJV�IRU�FOLQLFDO�WULDOV��$656��5HWLQD�6RFLHW\��$592��HWF��� 
 
· 9HU\�UHDVRQDEOH�FDOO�VFKHGXOH�-�$EOH�WR�HQMR\�ZHHNHQGV�ZLWKRXW�H[FHVVLYH�FDOOV��0XFK�UHVLGHQW�VXSSRUW�IRU�FDOO�FRYHUDJH� 
 
· &DPDUDGHULH�RI�WKH�IHOORZVKLS�SURJUDP�–�7KH�SURJUDP�GLUHFWRU�DQG�RWKHU�DWWHQGLQJ
V�WUHDW�IHOORZV�OLNH�IDPLO\���7KH�SURJUDP�DOVR�IRVWHUV�

PXFK�FDPDUDGHULH�DPRQJ�IHOORZV��UHVLGHQWV��DQG�PHGLFDO�VWXGHQWV� 

 
· 5HSXWDWLRQ�RI�WKH�8QLYHUVLW\�RI�&KLFDJR�DV�ZHOO�DV�H[FHOOHQW�VXSSRUW�VWDII��IDFLOLWLHV��DQG�KDSS\�ZRUN�HQYLURQPHQW� 
 
· 7KH�FLW\�RI�&KLFDJR�LV�WKH�³)29($�RI�WKH�8QLWHG�6WDWHV´�–�*LYHQ�FLW\ZLGH�5DEE�5HWLQD�6RFLHW\�0HHWLQJV��LQWHUQDWLRQDOO\�UHFRJQL]HG�UHWLQD�

IDFXOW\�WKURXJKRXW�WKH�FLW\��$977�5HWLQD�)HOORZV¶�0HHWLQJ��5HWLQD�)HOORZV¶�0LG-<HDU�)RUXP��&KLFDJRODQG�5HWLQDO�8SGDWH�0HHWLQJ��$$2��

TXDUWHUO\�GLQQHU�HYHQWV�IRU�&KLFDJR�UHWLQD�IHOORZV��HWF� 

:H�$VNHG�&XUUHQW�DQG�*UDGXDWHG�)HOORZV� 

���³:KDW�DUH����9LWUHRUHWLQDO�)HOORZVKLS�$WWUDFWLRQ�3RLQWV"´ 
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0HHW�WKH�)DFXOW\ 

&OLQLFDO�,QWHUHVWV 

· $JH-UHODWHG�PDFXODU�GHJHQHUDWLRQ 

· 'LDEHWLF�H\H�GLVHDVHV 

· 5HWLQDO�YHLQ�RFFOXVLRQV 

· (SLUHWLQDO�PHPEUDQH 

· (QGRSKWKDOPLWLV 

· 9LWUHRXV�KHPRUUKDJH 

· 5HWLQDO�GHWDFKPHQW 

6KXL-&KLQ�/HH�3URIHVVRU�LQ�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH 

&KLHI��9LWUHRUHWLQDO�6HUYLFH 

'LUHFWRU��&OLQLFDO�5HVHDUFK 

'LUHFWRU��)HOORZVKLS�LQ�WKH�'LVHDVHV��DQG�6XUJHU\�RI�WKH�5HWLQD��0DFXOD�DQG��
9LWUHRXV 

 
'U��6HHQX�0��+DULSUDVDG��0'��3URIHVVRU�LQ�WKH�'HSDUWPHQW�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH�DW�WKH�

8QLYHUVLW\�RI�&KLFDJR��KDV�EHHQ�QDPHG�WKH�GHSDUWPHQW¶V�ILUVW�6KXL-&KLQ�/HH�3URIHVVRU�LQ�2SKWKDOPRORJ\�

DQG�9LVXDO�6FLHQFH�� 

'U��+DULSUDVDG�LV�DQ�LQWHUQDWLRQDOO\�UHFRJQL]HG�H[SHUW�LQ�WKH�GLVHDVHV�DQG�VXUJHU\�RI�WKH�UHWLQD��YLWUHRXV��

DQG�PDFXOD��+H�LV�DQ�DFWLYH�OHDGHU�LQ�WKH�'HSDUWPHQW�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��VHUYLQJ�DV�

&KLHI�RI�WKH�9LWUHRUHWLQDO�6HUYLFH��'LUHFWRU�RI�&OLQLFDO�5HVHDUFK��DQG�'LUHFWRU�RI�WKH�)HOORZVKLS�LQ�9LWUH�

RUHWLQDO�'LVHDVHV�DQG�6XUJHU\� 

6LQFH�MRLQLQJ�WKH�8QLYHUVLW\�RI�&KLFDJR�LQ�������'U��+DULSUDVDG�KDV�JDLQHG�D�UHSXWDWLRQ�DV�D�OHDGLQJ�VSH�

FLDOLVW�LQ�YDULRXV�YLWUHRUHWLQDO�GLVRUGHUV��LQFOXGLQJ�$0'��GLDEHWLF�H\H�GLVHDVH��LQWUDRFXODU�LQIHFWLRQ��DQG�

592��+H�KDV�EHHQ�UHFRJQL]HG�IRU�EULQJLQJ�PRUH�HIIHFWLYH�DQG�HIILFLHQW�VXWXUHOHVV�PLFURLQFLVLRQDO�YLWUHF�

WRP\�WHFKQLTXHV�WR�WKH�8QLYHUVLW\�RI�&KLFDJR� 

'U��+DULSUDVDG¶V� FOLQLFDO� UHVHDUFK�KDV� FRQWULEXWHG� WR� WKH�XQGHUVWDQGLQJ� DQG�XVH�RI� QHZ�PHGLFDWLRQV� WR�

FRPEDW�D�ZLGH�YDULHW\�RI�YLWUHRUHWLQDO�GLVRUGHUV��+H�KDV�VHUYHG�DV�SULQFLSDO�RU�VXE-LQYHVWLJDWRU�LQ�PRUH�

WKDQ����QDWLRQDO�DQG�LQWHUQDWLRQDO�FOLQLFDO�WULDOV�HYDOXDWLQJ�YDULRXV�PHGLFDWLRQV��VXVWDLQHG�GUXJ-GHOLYHU\�

GHYLFHV�� DQG�VXUJLFDO� LQQRYDWLRQV� WR� WUHDW�D�YDULHW\�RI�GLVHDVHV� VXFK�DV�$0'��GLDEHWLF� UHWLQRSDWK\��DQG�

592� 

+LV�ZRUN�KDV� OHG� WR�RYHU�����SHHU-UHYLHZHG�SXEOLFDWLRQV��PHHWLQJ�DEVWUDFWV�DQG� WH[WERRN�FKDSWHUV��+H�

KDV�SUHVHQWHG�PRUH� WKDQ����� LQGLYLGXDO� OHFWXUHV� LQ�FLWLHV�DURXQG� WKH�ZRUOG��'U��+DULSUDVDG¶V�SXEOLVKHG�

WH[WERRN��0DQDJHPHQW�RI�5HWLQDO�9HLQ�2FFOXVLRQ��&XUUHQW�&RQFHSWV�� LV�RQH�RI�RQO\�D�VPDOO�QXPEHU�RI�

WH[WERRNV�GHGLFDWHG�WR�WKLV�GLVHDVH� 

+H� KDV� DOVR� EHHQ� DZDUGHG� QXPHURXV� KRQRUV�� LQFOXGLQJ� WKH�$$2�$FKLHYHPHQW�$ZDUG��$656�&U\VWDO�

$SSOH�$ZDUG��DQG�$656�6HQLRU�+RQRU�$FKLHYHPHQW�$ZDUG��+H�KDV�EHHQ�QDPHG�D�WRS�GRFWRU�LQ�SXEOLFD�

WLRQV�VXFK�DV�86�1HZV�	�:RUOG�5HSRUW�DQG�&KLFDJR�0DJD]LQH�� 

6((18�0��+$5,35$6$'��0' 



ϳ 

$VVRFLDWH�3URIHVVRU�LQ�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH 

'LUHFWRU�RI�WKH�7HUU\�(UQHVW�2FXODU�,PDJLQJ�&HQWHU� 
 

'LPLWUD�6NRQGUD�0'��3K'�LV�DQ�$VVRFLDWH�3URIHVVRU�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH�DW�7KH�8QL�
YHUVLW\�RI�&KLFDJR�DQG�VHUYHV�DV�WKH�'LUHFWRU�RI�WKH�7HUU\�(UQHVW�2FXODU�,PDJLQJ�&HQWHU��'U��6NRQGUD�LV�D�
UHVSHFWHG�ERDUG-FHUWLILHG�UHWLQD�VSHFLDOLVW�ZKR�IRFXVHV�RQ�WKH�PHGLFDO�DQG�VXUJLFDO�WUHDWPHQW�RI�YLWUHRUHWL�
QDO�GLVHDVHV��6KH�LV�DQ�H[SHUW�LQ�GHOLYHULQJ�FDUH�IRU�GLDEHWLF�H\H�GLVHDVH��UHWLQDO�GHWDFKPHQW��DJH-UHODWHG�
PDFXODU� GHJHQHUDWLRQ�� UHWLQDO� YHLQ�RFFOXVLRQV�� HSLUHWLQDO�PHPEUDQH��PDFXODU� KROH�� WUDXPD�� SUROLIHUDWLYH�
YLWUHRUHWLQRSDWK\��LQWUDRFXODU�LQIHFWLRQ��DQG�PDFXODU�GLVHDVHV��6KH�KDV�DGYDQFHG�WUDLQLQJ�DQG�H[SHUWLVH�LQ�
WKH�VXUJLFDO�UHSDLU�RI�FRPSOH[�GLDEHWLF�UHWLQDO�GHWDFKPHQWV� 

 

'U��6NRQGUD�LV�DQ�DFWLYH�UHVHDUFKHU�LQ�DGGLWLRQ�WR�KHU�VWURQJ�FOLQLFDO�UHWLQD�SUDFWLFH��$V�D�FOLQLFLDQ�VFLHQ�
WLVW��VKH�LV�GHGLFDWHG�WR�LQYHVWLJDWLQJ�PHWKRGV�WR�LPSURYH�WUHDWPHQW�VWUDWHJLHV�IRU�UHWLQDO�FRQGLWLRQV��DQG�
VKH� LV�DFWLYHO\� HQJDJHG� LQ�FOLQLFDO�DQG� WUDQVODWLRQDO� UHVHDUFK� LQ�GLDEHWHV�DQG�RWKHU� UHWLQDO�GLVHDVHV��+HU�
UHVHDUFK�KDV�D�VWURQJ�IRFXV�RQ�UHWLQDO�LPDJLQJ�LQ�RUGHU�WR�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�SDWKRJHQH�
VLV��HDUOLHU�GHWHFWLRQ��LGHQWLILFDWLRQ�RI�SUHGLVSRVLQJ�IDFWRUV��DQG�SURJQRVWLF�LQIRUPDWLRQ�RI�UHWLQDO�GLVHDVHV�
DQG�JXLGH�WDUJHWHG�LQWHUYHQWLRQ��5HFHQWO\�KHU�UHVHDUFK�KDV�GHOYHG�LQWR�WKH�PLFURELRPH�DQG�LWV�UROH�LQ�H\H�
GLVHDVH�� 

 
'U��6NRQGUD�KDV� UHFHLYHG�VHYHUDO�SUHVWLJLRXV�DZDUGV� LQFOXGLQJ� WKH�5HWLQD�6RFLHW\�5D\PRQG�0DUJKHULR�
$ZDUG��+DUYDUG�$OFRQ�&OLQLFDO�6FKRODU�$ZDUG��$832�5HVLGHQW�5HVHDUFK�$ZDUG��$592�$OFRQ�(DUO\�
&DUHHU�&OLQLFLDQ�6FLHQWLVW�$ZDUG��7RQVHWK--RVOLQ�5HVHDUFK�)HOORZVKLS�$ZDUG��DQG�WKH�.QLJKWV�7HPSODU�
$ZDUG��6KH�KDV�SXEOLVKHG�QXPHURXV� DUWLFOHV�� SUHVHQWHG�KHU�ZRUN� DW�PXOWLSOH� QDWLRQDO� DQG� LQWHUQDWLRQDO�
PHHWLQJV��DQG�VKH�VHUYHV�DV�D�VFLHQWLILF�UHYLHZHU�WR�PDMRU�RSKWKDOPRORJ\�MRXUQDOV� 

 

'U��6NRQGUD�UHFHLYHG�KHU�PHGLFDO�GHJUHH�IURP�WKH�8QLYHUVLW\�RI�&UHWH�LQ�*UHHFH�VXPPD�FXP�ODXGH��JUDG�
XDWLQJ�DV�9DOHGLFWRULDQ�ZLWK�WKH�KLJKHVW�JUDGH�SRLQW�DYHUDJH�LQ�WKH�KLVWRU\�RI�WKH�VFKRRO��$IWHU�EHLQJ�VH�
OHFWHG�DV�WKH�UHFLSLHQW�RI�WKH�3URSRQWLV��*OD[R�DQG�0DQDVDNL�VFKRODUVKLSV�IRU�SRVW-JUDGXDWH�VWXGLHV��VKH�
ZHQW�RQ�WR�FRPSOHWH�KHU�3K'�DQG�SRVW-GRFWRUDO�UHVHDUFK�IHOORZVKLS�DW�WKH�ZRUOG-UHQRZQHG�$QJLRJHQHVLV�
/DE�DW�+DUYDUG�0HGLFDO�6FKRRO�DW�0DVVDFKXVHWWV�(\H�DQG�(DU�,QILUPDU\��6KH�FRPSOHWHG�KHU�UHVLGHQF\�LQ�
2SKWKDOPRORJ\�DW�:HLOO�&RUQHOO�0HGLFDO�&ROOHJH-1HZ�<RUN�3UHVE\WHULDQ�+RVSLWDO�DQG�WKHQ�UHWXUQHG�WR�
+DUYDUG�0HGLFDO�6FKRRO�WR�FRPSOHWH�D�WZR-\HDU�IHOORZVKLS�LQ�9LWUHRUHWLQDO�6XUJHU\�� 

 

3ULRU� WR� MRLQLQJ� WKH�8QLYHUVLW\�RI�&KLFDJR��'U��6NRQGUD� HVWDEOLVKHG� DQG� OHG� WKH�YLWUHRUHWLQDO� VHUYLFH�RI�
&RRN�&RXQW\�+RVSLWDO�LQ�&KLFDJR�ZLWK�IRFXV�RQ�PHGLFDO�DQG�VXUJLFDO�PDQDJHPHQW�RI�FRPSOH[�GLDEHWLF�
H\H�GLVHDVH�DQG�UHWLQDO�GHWDFKPHQW�DQG�ZDV�RQ�IDFXOW\�DW�1RUWKZHVWHUQ�8QLYHUVLW\� 

0HHW�WKH�)DFXOW\ 

',0,75$�6.21'5$��0'��3K' 

&OLQLFDO�,QWHUHVWV 

· $JH-UHODWHG�PDFXODU�GHJHQHUDWLRQ 

· 'LDEHWLF�H\H�GLVHDVHV 

· 5HWLQDO�YHLQ�RFFOXVLRQV 

· 0DFXODU�KROH��WUDXPD 

· (SLUHWLQDO�PHPEUDQH 

· 3UROLIHUDWLYH�YLWUHRUHWLQRSDWK\ 

· &RPSOH[�GLDEHWLF�UHWLQDO�GHWDFK�
PHQW 

· ,QWUDRFXODU�LQIHFWLRQ 

· 0LFURELRPH 



ϴ 

6+$81�,77,$5$��0' 

&KDLU��'HSDUWPHQW�RI�2SKWKDOPRORJ\ 

0HUF\�+RVSLWDO 

 

3UDFWLFH�/RFDWLRQ 
5HWLQDO�9LWUHDO�&RQVXOWDQWV 

0HUF\�+RVSLWDO�DQG�0HGLFDO�&HQWHU 

�����6�0LFKLJDQ�$YHQXH 

&KLFDJR��,/������� 

&OLQLFDO�,QWHUHVWV 

· 9LWUHRUHWLQDO�VXUJHU\ 

· 'LDEHWLF�UHWLQRSDWK\ 

· 6HFRQGDU\�,2/�SODFHPHQW 

 

&OLQLFDO�$VVRFLDWH�3URIHVVRU 

'HSDUWPHQW�RI�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH 

3UDFWLFH�/RFDWLRQV 

8QLYHUVLW\�RI�&KLFDJR�0HGLFLQH� 

�����6��0DU\ODQG�$YHQXH 

&KLFDJR��,/������ 

5HWLQD�&RQVXOWDQWV�/WG� 

�����(��'HPSVWHU�6W���6XLWH���� 

'HV�3ODLQHV��,/������ 

 

0,&+$(/�3��%/$,5��0' 

&OLQLFDO�,QWHUHVWV 

· 9LWUHRUHWLQDO�6XUJHU\��7UDXPD 

· 3HGLDWULF�5HWLQD 

· 5HWLQRSDWK\�RI�3UHPDWXULW\ 

0HHW�WKH�)DFXOW\ 



ϵ 

0HHW�WKH�)DFXOW\ 

$VVLVWDQW�3URIHVVRU��2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH 

'HSDUWPHQW�RI�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH 

3UDFWLFH�/RFDWLRQV 

8QLYHUVLW\�RI�&KLFDJR�0HGLFLQH� 

�����6��0DU\ODQG�$YHQXH 

&KLFDJR��,/������ 

 

6$5$+�52'5,*8(=��0'��03+ 

&OLQLFDO�,QWHUHVWV 

· $PEO\RSLD 

· 3HGLDWULF�	�DGXOW�VWUDELVPXV 

· 3HGLDWULF�FDWDUDFWV 

· 5HWLQRSDWK\�RI�SUHPDWXULW\ 



ϭϬ 

0HHW�WKH�&XUUHQW�)HOORZV 

5LFKDUG�/LQ��0'������-����� 
 
6FULSSV�0HPRULDO�+RVSLWDO 
/D�-ROOD��&$� 

-RVHSK�%HQHYHQWR��0'������-����� 
 
2VFKQHU�0HGLFDO�&HQWHU  
1HZ�2UOHDQV���/$� 

7KHRGRUH�/LQ��0'������-����� 
 
,QODQG�9DOOH\�5HWLQD��,QF� 
&RURQD��&$ 

9HHUDO�6KHWK��0'��)$&6 �����-����� 
'LUHFWRU�RI�&OLQLFDO�5HVHDUFK 
8QLYHUVLW\�5HWLQD�DQG�0DFXOD�$VVRFLDWHV 
2DN�)RUHVW��,/� 
 
&OLQLFDO�$VVLVWDQW�3URIHVVRU� 
8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR 

3DXOSRM�&KLUDQDQG��0'������-����� 
 
)ORULGD�(\H�&OLQLF 
.LVVLPPHH��)/ 

5DYL�'��3DWHO��0'������-����� 
 
.H\VWRQH�(\H�$VVRFLDWHV 
3KLODGHOSKLD��3$ 

0HHW�WKH�)HOORZVKLS�$OXPQL 

$QQD�0DFNLQ��0' 
�QG�<HDU�9LWUHRUHWLQDO�6XUJHU\�)HOORZ� 
0HGLFDO�6FKRRO��8QLYHUVLW\�RI�&RORUDGR� 
5HVLGHQF\��8QLYHUVLW\�RI�&RORUDGR 
 

 
 
'DYLG�'DR��0' 
�VW�<HDU�9LWUHRUHWLQDO�6XUJHU\�)HOORZ 
0HGLFDO�6FKRRO���7XODQH�8QLYHUVLW\ 
5HVLGHQF\���8QLYHUVLW\�RI�0DU\ODQG 
8YHLWLV�)HOORZVKLS��1(,���1,+ 



ϭϭ 

0HHW�WKH�)HOORZVKLS�$OXPQL��FRQW�� 

 
5DM�1��3DWHO��0'������-����� 
 
&DUROLQD�2SKWKDOPRORJ\��3�$� 
$VKHYLOOH��1&� 
 
 

6KDXQ�,WWLDUD��0'������-����� 
 
&KDLU�RI�2SKWKDOPRORJ\ 
0HUF\�+RVSLWDO 
 
3UDFWLFH�2ZQHU 
5HWLQDO�9LWUHDO�&RQVXOWDQWV��/WG� 
&KLFDJR��,/ 

-RVH�*DUFLD-*RQ]DOH]��0'������-����� 
 
5HWLQDO�&RQVXOWDQWV /WG� 
'HV�3ODLQHV��,/ 

6KDZQ�/HZLV��0'������-����� 
 
5HWLQD�$VVRFLDWHV�RI�&OHYHODQG 
&OHYHODQG��2+ 

$QNXU�6KDK��0'������-�����   
3UDLULH�(\H�	�/$6,.�&HQWHU 
6SULQJILHOG��,/ 

/LOL\D�*RODV��0'������-����� 
 
0DUWHO�(\H�0HGLFDO�*URXS� 
6DFUDPHQWR��&$ 

 
6LGQH\�6FKHFKHW��0'������-����� 
 
(OPDQ�5HWLQD�*URXS 
%DOWLPRUH��0' 

� 

 
5DKXO�.RPDWL��0'������-����� 
 
*HRUJLD�5HWLQD 
$WODQWD��*$ 

� 



ϭϮ 

81,9(56,7<�2)�&+,&$*2�5(7,1$�)(//2:�%,%/,2*5$3+< 

3((5�5(9,(:('�38%/,&$7,216 

 

$OH[DQGURX�7-��+DULSUDVDG�60��%HQHYHQWR�-��5XELQ��03��6DLGHO�0��.VLD]HN�6��7KRPSVRQ�.��%RRQOD\DQJRRU�6��0LHOHU�
:)��5HGXFWLRQ�RI�3UHRSHUDWLYH�&RQMXQFWLYDO�%DFWHULDO�)ORUD�ZLWK�WKH�XVH�RI�0XSLURFLQ�1DVDO�2LQWPHQW��7UDQV�$P�
2SKWK�6RF��������-���������� 

 

%HQHYHQWR�-'��-DJHU�5'��1REOH�$*��/DWNDQ\�3��0LHOHU�:)��6DXWWHU�0��0H\HUV�6��0HWV�0��*UDVVL�0$��5DELDK�3��%R\HU�
.��6ZLVKHU�&��0F/HRG�5��7R[RSODVPRVLV�6WXG\�*URXS��7R[RSODVPRVLV-$VVRFLDWHG�1HRYDVFXODU�/HVLRQV�7UHDWHG�6XF�
FHVVIXOO\�ZLWK�5DQLEL]XPDE�DQG�$QWLSDUDVLWLF�7KHUDS\��$UFK�2SKWKDOPRO������������-�������� 

 

/LQ�5&��6DQGXMD�1��+DULSUDVDG�60��6XFFHVVIXO�7UHDWPHQW�RI�3RVWRSHUDWLYH�)XQJDO�(QGRSKWKDOPLWLV�8VLQJ�,QWUDYLWUHDO�
DQG�,QWUDFDPHUDO�9RULFRQD]ROH��-�2FXO�3KDUPDFRO�7KHU����������-���������� 

 

+DULSUDVDG�60��0LHOHU�:)��/LQ�7.��6SRQVHO�:(��*UD\ELOO�-5��9RULFRQD]ROH�LQ�WKH�7UHDWPHQW�RI�)XQJDO�(\H�,QIHFWLRQV��
D�5HYLHZ�RI�&XUUHQW�/LWHUDWXUH��%U�-�2SKWKDOPRO��������-���������� 

 

&KLUDQDQG�3��0RGL�'��$NGXPDQ�/��(IILFDF\�RI�3DWWHUQHG�6FDQ�/DVHU�LQ�7UHDWPHQW�RI�0DFXODU�(GHPD�DQG�5HWLQDO�1HR�
YDVFXODUL]DWLRQ� &OLQ�2SKWKDOPRO ��������-��������� 

 

(UQVW�%-��&KLUDQDQG�3��$NGXPDQ�/��6XUJLFDO�'UDLQDJH�RI�D�3LJPHQW�(SLWKHOLDO�'HWDFKPHQW�LQ�1HRYDVFXODU�$JH-5HODWHG�
0DFXODU�'HJHQHUDWLRQ� 5HWLQD����������-�������� 

 

.LHUQDQ�')��/LQ�7.��6KHWK�9��-DJHU�5'��3KDUPDFRWKHUDS\�RI�5HWLQDO�'LVHDVHV�ZLWK�5DQLEL]XPDE� &OLQLFDO�0HGLFLQH�
7KHUDSHXWLFV����-���������� 

 

.LHUQDQ�')��/LQ�5&��*UDVVL�0$� 6DUFRLGRVLV-$VVRFLDWHG�8QLODWHUDO�5HWLQDO�$UWHULWLV� �2FXO�,PPXQRO�,QIODPP������-����
����� 
 

3DWHO�5'��0RPL�56��+DULSUDVDG�60��5HYLHZ�RI�5DQLEL]XPDE�7ULDOV�IRU�$JH�5HODWHG�0DFXODU�'HJHQHUDWLRQ��6HPLQ�
2SKWKDOPRO����������-�������� 

 

$IVKDU�$5��+DULSUDVDG�60��-DPSRO�/0��6KHWK�96��8VH�RI�,QWUDYLWUHRXV�%HYDFL]XPDE�WR�7UHDW�0DFXODU�(GHPD�LQ�:HVW�
1LOH�9LUXV�&KRULRUHWLQLWLV��$UFK�2SKWKDOPRO������������-���������� 
 

3DWHO�5'��6KDSLUR�0-��%ODLU�03��/LFKWHQVWHLQ�6-��6LJQLILFDQW�7UHDWPHQW�)DLOXUH�ZLWK�,QWUDYLWUHDO�%HYDFL]XPDE�IRU�5HWL�
QRSDWK\�RI�3UHPDWXULW\��$UFK�2SKWKDOPRO�����������-�������� 

 

,WWLDUD�6��6DQGXMD�1��&KLUDQDQG�3��5RVHQEHUJ��$XURUD�$��+DULSUDVDG�60��+RW��/LTXLG�*ODVV�,QMXU\�DV�D�1RYHO�0HFKD�
QLVP�IRU�,QWUDRFXODU�)RUHLJQ�%RG\��(\H�����������-�������� 

 

$IVKDU�$5��)HUQDQGHV�-.��3DWHO�5'��.VLD]HN�60��6KHWK�96��5HGHU�$7��+DULSUDVDG�60��&\VWRLG�0DFXODU�(GHPD�$VVR�
FLDWHG�ZLWK�)LQJROLPRG�XVH�IRU�0XOWLSOH�6FOHURVLV���-$0$�2SKWKDOPRORJ\�����������-���������� 

 



ϭϯ 

,WWLDUD�6��%ODLU�03��6KDSLUR�0-��/LFKWHQVWHLQ�6-��([XGDWLYH�5HWLQRSDWK\�DQG�'HWDFKPHQW��$�/DWH�5HDFWLYDWLRQ�RI�5HWL�
QRSDWK\�RI�3UHPDWXULW\�DIWHU�,QWUDYLWUHDO %HYDFL]XPDE��-�$$326����������-�������� 

 

3DWHO�5'��0HVVQHU�/9��7HLWHOEDXP�%��0LFKHO�.$��+DULSUDVDG�60��&KDUDFWHUL]DWLRQ�RI�,VFKHPLF�,QGH[�8VLQJ�8OWUD-
:LGHILHOG�)OXRUHVFHLQ�$QJLRJUDSK\�LQ�3DWLHQWV�ZLWK�)RFDO�DQG�'LIIXVH�5HFDOFLWUDQW�'LDEHWLF�0DFXODU�(GHPD��$P�-�
2SKWKDOPRO������������-����������� 
 

+HOOPDQ�+%��)HUQDQGHV�-.��3DWHO�5'��+DULSUDVDG�60��,QWUDYLWUHDO�'H[DPHWKDVRQH�,PSODQW�3OXV�3URPSW�*ULG�/DVHU�IRU�
0DFXODU�(GHPD�'XH�WR�5HWLQDO�9HLQ�2FFOXVLRQ��2SKWKDO�5HVHDUFK�,QW�-���������-���������� 
 

+HOOPDQ�-%��*DUFLD-*RQ]DOH]�-0��/HZLV�6��+DULSUDVDG�60��'H[DPHWKDVRQH�����PJ�,PSODQW�IRU�WKH�7UHDWPHQW�RI�5H�
FDOFLWUDQW�5DGLDWLRQ�0DFXORSDWK\�DIWHU�3URWRQ�5DGLRWKHUDS\�IRU�&DUFLQRPD�RI�WKH�0D[LOODU\�6LQXV��-�2FXO�'LV�7KHUD�
SHXWLFV�����-��������� 

 

6KXNOD�6<��%DWUD�11��,WWLDUD�67��+DULSUDVDG�60��5HDVVHVVPHQW�RI�6FOHUDO�'HSUHVVLRQ�LQ�WKH�&OLQLFDO�6HWWLQJ��2SKWKDO�
PRORJ\��������������-����������� 

 

*DUFLD-*RQ]DOH]�-0��1HLZHHP�$(��*UDVVL�0$��&REDODPLQ�&�'HILFLHQF\-$VVRFLDWHG�3LJPHQWDU\�5HWLQRSDWK\��-$0$�
2SKWKDPRO��������������� 

 

6KDSLUR�0-��%ODLU�03��*DUFLD-*RQ]DOH]�-0��([SHUWV�&RQWUDGLFW�(VWDEOLVKHG�&ODVVLILFDWLRQ��*UDHIHV�$UFK�&OLQ�([S�2SK�
WKDOPRO������������������ 

 

1RODQ�'3��/HZLV�6��+DULSUDVDG�60��5HWLQDO�7R[LFLW\�$VVRFLDWHG�ZLWK�0(.�,QKLELWRU�8VH�IRU�0HWDVWDWLF�&DQFHU��$�5LV�
LQJ�7UHQG�LQ�2SKWKDOPRORJ\��2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD�����������-���������� 

 

6Q\GHU�//��*DUFLD-*RQ]DOH]�-0��6KDSLUR�0-��%ODLU��03��9HU\�/DWH�5HDFWLYDWLRQ�RI�5HWLQRSDWK\�RI�3UHPDWXULW\�DIWHU�
0RQRWKHUDS\�ZLWK�,QWUDYLWUHDO�%HYDFL]XPDE��2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD����������-�������� 

 

6KDK�5-��*DUFLD-*RQ]DOH]�-0��%ODLU�03��*DODVVR�-��6KDSLUR�0-��&RQFXUUHQW�6FOHUDO�%XFNOH�DQG�,QWUDYLWUHDO�%HYDFL�
]XPDE�IRU�$GYDQFHG�5HWLQRSDWK\�RI�3UHPDWXULW\-5HODWHG�5HWLQDO�'HWDFKPHQW��5HWLQD�&DVHV�DQG�%ULHI�5HSRUWV���
�������-�������� 

 

'XQQ�(1��+DULSUDVDG�60��6KHWK�96��$Q�2YHUYLHZ�RI�WKH�)RYLVWD�DQG�5LQXFXPDE�7ULDOV�DQG�WKH�)DWH�RI�$QWL-3'*)�
0HGLFDWLRQV��2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD�����������-���������� 

 

6DKQL�6��:DWVRQ�50��6KHWK�96��$FWLQRP\FHV�1HXLL�(QGRSKWKDOPLWLV�DIWHU�,QWUDYLWUHDO�$QWL-9DVFXODU�(QGRWKHOLDO�
*URZWK�)DFWRU�,QMHFWLRQ��5HWLQD�&DVHV�DQG�%ULHI�5HSRUWV����������-���������� 

 

0HWHOLWVLQD�7,��6KHWK�96��3DWHO�6%��*UDVVL�0$��3HULSKHUDO�UHWLQRSDWK\�DVVRFLDWHG�ZLWK�DSODVWLF�DQHPLD� 5HWLQD�&DVHV�
DQG�%ULHI�5HSRUWV����������-���������� 

 

<DQRJD�)��*DUFLD-*RQ]DOH]�-0��*UHHQZDOG�0��6KDSLUR�0-��%ODLU�03��&DQGLGD�(QGRSKWKDOPLWLV�IURP�WKH�5HDFWLYDWLRQ�
RI�D�'RUPDQW�/HQWLFXODU�)XQJDO�$EVFHVV�LQ�D�3UHPDWXUH�,QIDQW��5HWLQD�&DVHV�DQG�%ULHI�5HSRUWV����������-���������� 



ϭϰ 

*RODV�/��6KDSLUR�0-��%ODLU�03��/DWH�523�5HDFWLYDWLRQ�DQG�5HWLQDO�'HWDFKPHQW�LQ�D�7HHQDJHU��2SKWKDOPLF�6XUJ�/DVHUV�
,PDJLQJ�5HWLQD����������-���������� 

 

6FKHFKHW�6��+DULSUDVDG�60��0RYDKHGDQ�$��6NRQGUD�'��8VH�RI�2SWLFDO�&RKHUHQFH�7RPRJUDSK\�$QJLRJUDSK\�LQ�0DV�
TXHUDGHUV�RI�:HW�$JH-5HODWHG�0DFXODU�'HJHQHUDWLRQ�DQG�&KRURLGDO�1HRYDVFXODUL]DWLRQ� 2SKWKDOPLF�6XUJ�/DVHUV�,PDJ�
LQJ�5HWLQD���������-��������� 

 

*DUFLD-*RQ]DOH]�-0��6Q\GHU�/��%ODLU�0��5RKU�$��6KDSLUR�0��*UHHQZDOG�0��3URSK\ODFWLF�3HULSKHUDO�/DVHU�DQG�)OXRUHV�
FHLQ�$QJLRJUDSK\�DIWHU�%HYDFL]XPDE�IRU�5HWLQRSDWK\�RI�3UHPDWXULW\��5HWLQD���������-���������� 

 

%ODLU�0��*DUFLD-*RQ]DOH]�-��6Q\GHU�/��6FKHFKHW�6��*UHHQZDOG�0��6KDSLUR�0��+LONHUW�6��%HYDFL]XPDE�RU�ODVHU�IRU�$J�
JUHVVLYH�3RVWHULRU�5HWLQRSDWK\�RI�3UHPDWXULW\��7DLZDQ�-RXUQDO�2SKWKDOPRORJ\��������-����������� 

 

7KHRSKDQRXV�&��6FKHFKHW�6��5RGULJXH]�6+��%ODLU�0� %LODWHUDO�9LWUHRXV�+HPRUUKDJH�)ROORZLQJ�%LODWHUDO�,QWUDYLWUHDO�,Q�
MHFWLRQV�RI�%HYDFL]XPDE�LQ�DQ�,QIDQW�:LWK�5HWLQRSDWK\�RI�3UHPDWXULW\� 2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD������
��������-����������  

 

6RNRO�-7��)HUHQFKDN�.��5RVHQ�'7��6FKHFKHW�6$��6NRQGUD�'� 0DFXODU�+ROH�)RUPDWLRQ�$IWHU�3DUV�3ODQD�9LWUHFWRP\�IRU�
'LDEHWLF�7UDFWLRQDO�5HWLQDO�'HWDFKPHQW� 2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD�����������H���-H����������  

 

*RODV�/��6NRQGUD�'��,WWLDUD�6��%DMLF�1��-HQJ-0LOOHU�.:��0XNDL�6��<RQHNDZD�<��%ODLU�03��(IILFDF\�RI�5HWLQDO�/HVLRQ�
6FUHHQLQJ�LQ�9RQ�+LSSHO-/LQGDX�3DWLHQWV�ZLWK�:LGHILHOG�&RORU�)XQGXV�,PDJLQJ�YHUVXV�:LGHILHOG�)OXRUHVFHLQ�$QJL�
RJUDSK\���2SKWKDOPLF�6XUJ�/DVHUV�,PDJLQJ�5HWLQD���������H���-H���������� 

 

6FKHFKHW�6$��*RODV�/��+DULSUDVDG�60��,QWUDRSHUDWLYH�2SWLFDO�&RKHUHQFH�7RPRJUDSK\�RI�D�'LVORFDWHG�,QWUDRFXODU�/HQV��
-�2SKWKDOPLF�9LV�5HV�������-�������� 

 

6FKHFKHW�6$��3DQG\D�+��0HKWD�0��6RFLDO�0HGLD�&ROODERUDWLRQ�RI�5HWLQDO�3K\VLFLDQV��$�µ<RXQJ�5HWLQD�)RUXP¶�6XU�
YH\�´ (XU�-RXUQDO�RI�2SKWKDOPRORJ\�KWWSV���GRL�RUJ��������������������������������  

 

:LOOLDPV�%��6FKHFKHW�6$��+DULSUDVDG�,��6KDK�+��*RODV�/��+DULSUDVDG�60��&RQWUDODWHUDO�DPDXURVLV�DIWHU�D�UHWUREXOEDU�
EORFN��$P�-�2SKWKDOPRO�&DVH�5HS������������������ 

 

6RNRO�-7��6FKHFKHW�6$��5RVHQ�'7��)HUHQFKDN�.��'DZRRG�6��6NRQGUD�'��2XWFRPHV�RI�YLWUHFWRP\�IRU�GLDEHWLF�WUDFWLRQDO�
UHWLQDO�GHWDFKPHQW�LQ�&KLFDJR
V�FRXQW\�KHDOWK�V\VWHP��3/R6�2QH��������H�������������� 

 

6KHUPDQ�6'��6FKHFKHW�6$��6KDSLUR�0-��%ODLU�03��$�&DVH�RI�D�&RPELQHG�+DPDUWRPD�RI�WKH�5HWLQD�DQG�53(�&RQFXU�
UHQWO\�)RXQG�LQ�WKH�6DPH�(\H�DV�3HULSKHUDO�$VWURF\WLF�+DPDUWRPDV� -RXUQDO�RI�9LWUHR5HWLQDO�'LVHDVHV����������-�����
����� 

 

6FKHFKHW�6$��.RWO\DU�%��5DLML�95��0XOWLPRGDO�,PDJLQJ�RI�'RXEOH�6FKODHJHO�/LQHV��2SKWKDOPRO�5HWLQD����������������� 

 

6FKHFKHW�6$��$GDPV�2(��(LFKHQEDXP�'$��HW�DO�0DFXODU�WKLFNQHVV�DPSOLWXGH�FKDQJHV�ZKHQ�VZLWFKLQJ�IURP�GLVFRQWLQX�
RXV�WR�FRQWLQXRXV�WKHUDS\�IRU�GLDEHWLF�PDFXODU�RHGHPD��%0-�2SHQ�2SKWKDOPRORJ\���H������������� 

 

 



ϭϱ 

6FKHFKHW�6$��5RGULJXH]�6+��6KDSLUR�0-��%ODLU�03��5HVSRQVH��$GYDQWDJHV�RI�EHYDFL]XPDE�IRU�DJJUHVVLYH�SRVWHULRU�UHWL�
QRSDWK\�RI�SUHPDWXULW\��7DLZDQ�-�2SKWKDOPRO���������-���������� 

 

6FKHFKHW�6$��.RPDWL�5��+DULSUDVDG�60��%LODWHUDO�5HWLQDO�'HWDFKPHQWV�DV�3UHVHQWLQJ�0DQLIHVWDWLRQV�RI�9RJW–.R\DQDJL
–+DUDGD�6\QGURPH��(XU�-�5KHXPDWRO������� 

 

6KDZ�/7��6FKHFKHW�6$��$YGDJLF�(��0LHOHU�:)��+DULSUDVDG�60��5HSDLU�RI�6XSHULRU�&KRULRUHWLQDO�&RORERPD-$VVRFLDWHG�
5HWLQDO�'HWDFKPHQWV��&DVH�5HSRUW�DQG�/LWHUDWXUH�5HYLHZ��-RXUQDO�RI�9LWUHR5HWLQDO�'LVHDVHV�������� 

 

&KXQ�/<��'ROOH-0ROOH�/��%HWKHO�&��'LPLWUR\DQQLV�5&��:LOOLDPV�%/��6FKHFKHW�6$��+DULSUDVDG�60��0LVVLDNDV�'��
6FKQHHZLQG�2��%HDYLV�.*��6NRQGUD�'��5DSLG�SDWKRJHQ�LGHQWLILFDWLRQ�DQG�DQWLPLFURELDO�VXVFHSWLELOLW\�WHVWLQJ�LQ�LQ�YLWUR�
HQGRSKWKDOPLWLV�ZLWK�PDWUL[�DVVLVWHG�ODVHU�GHVRUSWLRQ-LRQL]DWLRQ�7LPH-RI-)OLJKW�0DVV�6SHFWURPHWU\�DQG�9,7(.���ZLWK�
RXW�SULRU�FXOWXUH��3/R6�2QH���������H�������������� 

 

.RPDWL�5��6FKHFKHW�6$��6NRQGUD�'��0XOWLPRGDO�,PDJLQJ�RI�'LVVRFLDWHG�2SWLF�1HUYH�)LEHU�/D\HU�DIWHU�,QWHUQDO�/LPLWLQJ�
0HPEUDQH�3HHO��2SKWKDOPRORJ\�5HWLQD����������������� 

 

.KDQQD�6��.RPDWL�5��(LFKHQEDXP�'$��+DULSUDVDG�,��&LXOOD�7$��+DULSUDVDG�60��$�&RPSDUDWLYH�5HYLHZ�RI�&XUUHQW�DQG�
8SFRPLQJ�DQWL-9(*)�'RVLQJ�6WUDWHJLHV�IRU�WKH�7UHDWPHQW�RI�1HRYDVFXODU�$JH-5HODWHG�0DFXODU�'HJHQHUDWLRQ��%ULWLVK�
-RXUQDO�RI�2SKWKDOPRORJ\����H������������� 

 

$GDPV�2(��6FKHFKHW�6$��+DULSUDVDG�60��'LVFRQWLQXRXV�WR�FRQWLQXRXV�WKHUDS\�IRU�SHUVLVWHQW�GLDEHWLF�PDFXODU�HGHPD�
OHDGV�WR�UHGXFWLRQ�LQ�WUHDWPHQW�IUHTXHQF\��(XURSHDQ�-RXUQDO�RI�2SKWKDOPRORJ\������� 

 

+DPDG�$(��0RLQXGGLQ�2��%ODLU�03��6FKHFKHW�6$��6KDSLUR�0-��4XLUDP�3$��0DPPR�'$��%HUURFDO�$0��3UDNKXQKXQJ�
VLW�6��&HUQLFKLDUR-(VSLQRVD�/$��0XNDL�6��<RQHNDZD�<��8QJ�&��+RO]�(5��+DUSHU�&$��,,,��<RXQJ�5&��%HVLUOL�&*��1DJLHO�
$��/HH�7&��*XSWD�03��:DOVK�0.���.KDZO\�-$��&DPSEHOO�-3��.\FKHQWKDO�$��1XGOHPDQ�('��5RELQVRQ�-(��+DUWQHWW�0(��
&DOYR�&0�	�&KDQJ�(<��/DWH�2QVHW�5HWLQDO�)LQGLQJV�DQG�&RPSOLFDWLRQV�LQ�8QWUHDWHG�5HWLQRSDWK\�RI�3UHPDWXULW\��2SK�
WKDOPRORJ\�5HWLQD������� 

 

6KDZ�/7��0DFNLQ�$��6KDK�5��-DLQ�6��-DLQ�3��1D\DN�5��+DULSUDVDG�60��5LVXWHJDQLE—D�QRYHO�LQWHJULQ�LQKLELWRU�IRU�WKH�
WUHDWPHQW�RI�QRQ-H[XGDWLYH��GU\��DJH-UHODWHG�PDFXODU�GHJHQHUDWLRQ�DQG�GLDEHWLF�PDFXODU�HGHPD��([SHUW�2SLQLRQ�RQ�,Q�
YHVWLJDWLRQDO�'UXJV������� 



ϭϲ 

121�3((5�5(9,(:('�38%/,&$7,216 

 

/LQ�5&��0LHOHU�:)��0DQDJHPHQW�RI�5HWLQDO�&RPSOLFDWLRQV�)ROORZLQJ�*ODXFRPD�6XUJHU\��5HWLQDO�3K\VLFLDQ������� 

 

/LQ�5&��&DQWULOO�+/��0LHOHU�:)� 5HWLQDO�7R[LFLWLHV�&DXVHG�E\�6\VWHPLF�0HGLFDWLRQV��5HWLQDO�3K\VLFLDQ�������� 

 

.LHUQDQ�')��/LQ�7.��-DJHU�5'��2Q�WKH�+RUL]RQ��*HQHWLF�7KHUDSLHV�IRU�$0'��5HWLQDO�3K\VLFLDQ������� 

 

/LQ�7.��0LHOHU�:)��0DQDJHPHQW�RI�3ULPDU\�5KHJPDWRJHQRXV�5HWLQDO�'HWDFKPHQWV��5HYLHZ�RI�2SKWKDOPRORJ\������� 

 

6KHWK�96��/LQ�7.��.LHUQDQ�')��-DJHU�5'��&LOLDU\�1HXURWURSKLF�)DFWRU�LQ�WKH�7UHDWPHQW�RI�$GYDQFHG�1RQH[XGDWLYH�$JH
-5HODWHG�0DFXODU�'HJHQHUDWLRQ��2SKWKDOPRORJ\�0DQDJHPHQW��$0'�8SGDWH������� 

 

&ROOLQV�0'��6KHWK�9��5DLFKDQG�6��6DLGHO�0$��+DULSUDVDG�60��0LFURLQFLVLRQDO�6XWXUHOHVV�9LWUHFWRP\�IRU�'LVORFDWHG�
,2/��5HWLQD�7RGD\����-��������� 

 

+DULSUDVDG�60��6KHWK�96��&KLUDQDQG�3��&RPELQDWLRQ�7KHUDS\�IRU�5HWLQDO�9HLQ�2FFOXVLRQ��5HWLQD�7RGD\����-��������� 

 

-DJHU�5'��,WWLDUD�6��3DWHO�5��&RQWURYHUVLHV�LQ�&DUH-�2]XUGH[�DV�)LUVW-OLQH�7KHUDS\��5HWLQDO�3K\VLFLDQ���������������� 

 

-DJHU�5'��,WWLDUD�67��3DWHO�5'��&RQWURYHUVLHV�LQ�&DUH-�&RPSDULQJ�2]XUGH[�DQG�$QWL-9(*)�IRU�592��5HWLQDO�3K\VLFLDQ��
��-��������� 

 

+DULSUDVDG�60��3DWHO�5'��.LWFKHQV�-:��7KH�8QFKDUWHG�5HDOP�RI�WKH�5HWLQDO�3HULSKHU\��5HWLQDO�3K\VLFLDQ-�&RYHU�6WRU\��
��-��������� 

 

3DWHO�5'��+DULSUDVDG�60��7DNLQJ�D�:LGHU�9LHZ�LQ�WKH�7UHDWPHQW�RI�'LDEHWLF�0DFXODU�(GHPD��5HWLQDO�3K\VLFLDQ���-����
����� 

 

3DWHO�5'��5HWLQDO�,PDJLQJ��7KH�1H[W�)URQWLHU��2SKWKDOPRORJ\�0DQDJHPHQW���-��������� 
 

6KHWK�96��+DULSUDVDG�60��'0(�GUXJV�PXOWLSO\��2SKWKDOPRORJ\�0DQDJHPHQW����-��������� 

 

%R\HU�'6��)LQH�+)��.KXUDQD�51��2EHU�0'��6KHWK�96��6LQJHU�0$��+DULSUDVDG�60��(YROYLQJ�6WUDWHJLHV�LQ�WKH�8VH�RI�
&RUWLFRVWHURLGV�IRU�WKH�7UHDWPHQW�RI�'0(��5HWLQDO�3K\VLFLDQ��-��������� 

 

*RODV�/��2OVRQ�-/��([WHQGHG-GXUDWLRQ�7KHUDSHXWLFV�IRU�7UHDWPHQW�RI�:HW�$0'��5HWLQD�7RGD\������� 



ϭϳ 

*RODV�/��6NRQGUD�'��+DULSUDVDG�60��3DWHO�51��8SGDWH�RQ�,QWUD-RSHUDWLYH�2&7��2SKWKDOPRORJ\�0DQDJHPHQW������� 

 

*RODV�/��6FKHFKHW�6$��6NRQGUD�6��+DULSUDVDG�60��'HYHORSPHQWV�LQ�,QWUDRSHUDWLYH�2&7�DQG�+HDGV-8S�$VVLVWHG�6XUJL�
FDO�9LHZLQJ��5HWLQDO�3K\VLFLDQ������� 

 

0RYDKHGDQ�$��6FKHFKHW�6��6NRQGUD��'��&KDOOHQJLQJ�'LDEHWLF�75'�5HSDLU��5HWLQD�7RGD\������� 

 

6FKHFKHW�6��6NRQGUD��'��$�7KRURXJK�$SSURDFK�WR�'LDEHWLF�75'�5HSDLU��5HWLQDO�6SHFLDOLVW������� 

 

.RPDWL�5��&KHQ�7+��+DULSUDVDG��60��(PHUJLQJ�6WHURLG�7KHUDSLHV�IRU�8YHLWLV��7ZR�1HZ�7UHDWPHQWV�RQ�WKH�+RUL]RQ��
8YHLWLV�&RUQHU��5HWLQDO�3K\VLFLDQ������� 

 

.RPDWL�5��6NRQGUD�'��)LYH�3DWKRORJLHV�%HVW�'LDJQRVHG�ZLWK�2&7$��2SKWKDOPRORJ\�0DQDJHPHQW������� 

 

6FKHFKHW�6$��.RPDWL�5��%ODLU�03��(OPDQ�0-��+DULSUDVDG�60��8SGDWH�RQ�,QWUD-2SHUDWLYH�2&7�IRU�9LWUHRUHWLQDO�VXUJHU\��
5HWLQDO�3K\VLFLDQ������� 

 

.RPDWL�5��6NRQGUD�'��3HDUOV�IRU�&RPSOH[�7UDFWLRQDO�5HWLQDO�'HWDFKPHQW�5HSDLU��5HWLQD�6SHFLDOLVW������� 
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<HK�-&��+DULSUDVDG�60��%HQHYHQWR�-��0LHOHU�:)��&RPSDULVRQ�RI�(IILFDF\�EHWZHHQ�,QWUDYLWUHDO�DQG�3HULRFXODU�,QMHFWLRQ�
RI�7ULDPFLQRORQH�$FHWRQLGH�IRU�5HIUDFWRU\�3VHXGRSKDNLF�&\VWRLG�0DFXODU�(GHPD���$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�
DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

$OH[DQGURX�7-��+DULSUDVDG�60��0LHOHU�:)��6DLGHO�0��.VLD]HN�6��5XELQ�03��%HQHYHQWR�-��%RRQOD\DQJRRU�6��7KRPSVRQ�
.��(OLPLQDWLRQ�RI�3UH-2SHUDWLYH�&RQMXQFWLYDO�%DFWHULDO�)ORUD�ZLWK�WKH�XVH�RI�0XSLURFLQ�1DVDO�2LQWPHQW�����QG�$QQXDO�
0HHWLQJ�RI�WKH�$PHULFDQ�2SKWKDOPRORJLFDO�6RFLHW\��+DOI�0RRQ�%D\��&$������� 

 

$OH[DQGURX�7-��+DULSUDVDG�60��0LHOHU�:)��6DLGHO�0$��.VLD]HN�6��5XELQ�03��%HQHYHQWR�-��7KRPSVRQ�.��%RRQOD\DQ�
JRRU�6��(OLPLQDWLRQ�RI�&RQMXQFWLYDO�%DFWHULDO�)ORUD�:LWK�WKH�8VH�RI�0XSLURFLQ�1DVDO�2LQWPHQW��$VVRFLDWLRQ�IRU�5H�
VHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

%HQHYHQWR�-'��+DULSUDVDG�60��0LHOHU�:)��9LVXDO�$FXLW\�2XWFRPHV�$IWHU�(SLUHWLQDO�0HPEUDQH�5HPRYDO�8VLQJ����
*DXJH�9LWUHFWRP\�DQG�7ULDPFLQRORQH�$FHWRQLGH�$VVLVWHG�3HHOLQJ�RI�WKH�,QWHUQDO�/LPLWLQJ�0HPEUDQH��$VVRFLDWLRQ�IRU�
5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/��������� 

 

$OH[DQGURX�7-��+DULSUDVDG�60��%HQHYHQWR�-��0LHOHU�:)��5HGXFWLRQ�RI�3UH-2SHUDWLYH�&RQMXQFWLYDO�%DFWHULDO�)ORUD�ZLWK�
WKH�8VH�RI�0XSLURFLQ�1DVDO�2LQWPHQW��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/��
����� 

 

/LQ�5&��+DULSUDVDG�60��3DUV�3ODQD�9LWUHFWRP\�IRU�1RQ�&OHDULQJ�9LWUHRXV�+HPRUUKDJH-�2XWFRPHV�E\�'LDJQRVLV�DQG�
7LPLQJ�RI�6XUJHU\��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

%HQHYHQWR�-'��$OH[DQGURX�7-��+DULSUDVDG�60��0D]]XOOD�$��0LHOHU�:)��1DVDO�%DFWHULD�DV�D�6RXUFH�RI�&RQWDPLQDWLRQ�
'XULQJ�,QWUDRFXODU�6XUJHU\��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

&KDQJ�-&��+DULSUDVDG�60��%HQHYHQWR�-��0LHOHU�:)���(IILFDF\�RI���-*DXJH�9LWUHFWRP\��,/0�3HHOLQJ��DQG�*DV�)OXLG�
([FKDQJH�IRU�&ORVLQJ�&KURQLF�0DFXODU�+ROHV��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��
)/������� 

 

/LQ�5&��0HKWD�6��+DULSUDVDG�60��2XWFRPHV�RI�3DUV�3ODQD�9LWUHFWRP\�IRU�9LWUHRXV�+HPRUUKDJH�%DVHG�RQ�'XUDWLRQ�DQG�
(WLRORJ\�RI�+HPRUUKDJH� �$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 
*DEULHOLDQ�$��.LHUQDQ�')��+DULSUDVDG�60��/LQ�7��0LHOHU�:)��(IIHFW�RI�,QWUDYLWUHDO�%HYDFL]XPDE�IRU�5HWLQDO�'LVHDVH�RQ�
,QMHFWHG�DQG�)HOORZ�(\HV��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\�0HHWLQJ��)RUW�/DXGHUGDOH��)/������� 

 

0HKWD�69��/LQ�5&��+DULSUDVDG�60��2XWFRPHV�RI�3DUV�3ODQD�9LWUHFWRP\�IRU�9LWUHRXV�+HPRUUKDJH�%DVHG�RQ�'XUDWLRQ�
DQG�(WLRORJ\�RI�+HPRUUKDJH��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\�0HHWLQJ��)RUW�/DXGHUGDOH��)/��
����� 

 

*DEULHOLDQ�$��6KHWK�9��+DULSUDVDG�60��6XUJLFDO�2XWFRPHV�RI�(SLUHWLQDO�0HPEUDQH�5HPRYDO�ZLWK�DQG�ZLWKRXW�,QWHUQDO�
/LPLWLQJ�0HPEUDQH�3HHO�LQ�3DWLHQWV�ZLWK�7UDFWLRQDO�5HWLQDO�'HWDFKPHQW� $VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SK�
WKDOPRORJ\�0HHWLQJ��)RUW�/DXGHUGDOH��)/������� 

 

&ROLQD-/XTXH]�-��0RMLFD�*��6KHWK�9��+DULSUDVDG�60��,QFLGHQFH�RI�(QGRJHQRXV�)XQJDO�(QGRSKWKDOPLWLV�LQ�3DWLHQWV�ZLWK�
3RVLWLYH�%ORRG�&XOWXUHV�IRU�6\VWHPLF�)XQJHPLD� $VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHU�
GDOH��)/������� 



ϭϵ 

&KHQ�--��(XOR�9��+XDQJ�<��5HKPDQ�-��+DULSUDVDG�60��-DJHU�5'��6KHWK�9��1LFRODH�'/��/XVVLHU�9$��*UDVVL�0$��6WXG\�
RI�*HQHWLF�([SUHVVLRQ�LQ�'LDEHWLF�5HWLQRSDWK\�5HYHDOV�8QLTXH�0ROHFXODU�)LQJHUSULQW��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9L�
VLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

.KDQ-)DURRTL�+��&KLUDQDQG�3��(GHOVWHLQ�6��(SLGHPLRORJ\�DQG�2XWFRPH�RI�7UDXPDWLF�+\SKHPD� $VVRFLDWLRQ�IRU�5H�
VHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

3DWHO�5'��+DULSUDVDG�60��7KH�%5$92�DQG�&58,6(�7ULDOV��:KDW�+DYH�:H�/HDUQHG�2QH�<HDU�/DWHU"�:HE�$UWLFOH�IRU�
WKH�$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV������� 

 

3DWHO�5'��+DULSUDVDG�60��([DPLQLQJ�5HFDOFLWUDQW�'LDEHWLF�0DFXODU�(GHPD�ZLWK�2SWRV�:LGH-)LHOG�)OXRUHVFHLQ�$QJL�
RJUDSK\��$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV��%RVWRQ��0$������� 

 

$IVKDU�$5��3DWHO�5'��-DJHU�5'��2XWFRPHV�RI�)RFDO�/DVHU�7UHDWPHQW�IRU�'LDEHWLF�0DFXODU�(GHPD�ZLWK�WKH�1$9,/$6�
1DYLJDWHG�/DVHU�3KRWRFRDJXODWLRQ�6\VWHP��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/��
����� 

 

)HUQDQGHV�-.��&KLUDQDQG�3��+DULSUDVDG�60��(YDOXDWLRQ�RI�DQ�,QWUDYLWUHDO�'H[DPHWKDVRQH�,PSODQW��2]XUGH[��3OXV�
3URPSW�)RFDO�/DVHU�IRU�0DFXODU�(GHPD�6HFRQGDU\�WR�5HWLQDO�9HLQ�2FFOXVLRQV��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�
2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

$JUDZDO�..��3DWHO�5'��-DJHU�5'��0DFXODU�6FKLVLV�)ROORZLQJ�,QGRF\DQLQH�*UHHQ-$VVLVWHG�,QWHUQDO�/LPLWLQJ�0HPEUDQH�
3HHO�IRU�(SLUHWLQDO�0HPEUDQH�6XUJHU\��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/��
����� 

 

3DWHO�5'��+DULSUDVDG�60��0HVVQHU�/0��7LHWHOEDXP�%��0LFKHO�.��([DPLQLQJ�5HFDOFLWUDQW�'LDEHWLF�0DFXODU�(GHPD�ZLWK�
2SWRV�:LGH-)LHOG�)OXRUHVFHLQ�$QJLRJUDSK\��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��
)/������� 

 

)HUQDQGHV�-.��3DWHO�5'��+DULSUDVDG�60��&RPELQDWLRQ�7KHUDS\�RI�DQ�,QWUDYLWUHDO�'H[DPHWKDVRQH�,PSODQW��2]XUGH[��
3OXV�3URPSW�)RFDO�/DVHU�IRU�0DFXODU�(GHPD�6HFRQGDU\�WR�5HWLQDO�9HLQ�2FFOXVLRQ�–����0RQWK�)ROORZ-XS��$VVRFLDWLRQ�
IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

+DULSUDVDG�60��$IVKDU�$��)HUQDQGHV�-��3DWHO�5��.VLD]HN�6��&\VWRLG�0DFXODU�(GHPD�$VVRFLDWHG�ZLWK�)LQJROLPRG�
�*LOHQ\D�����PJ�8VH�IRU�0XOWLSOH�6FOHURVLV��5HWLQD�6RFLHW\���WK�$QQXDO�6FLHQWLILF�0HHWLQJ��:DVKLQJWRQ��'&������� 

 

3DWHO�5'��+DULSUDVDG�60�([DPLQLQJ�5HFDOFLWUDQW�'LDEHWLF�0DFXODU�(GHPD�ZLWK�2SWRV�:LGH-)LHOG�)OXRUHVFHLQ�$QJL�
RJUDSK\����UG�:RUOG�2SKWKDOPRORJ\�&RQJUHVV��$EX�'KDEL��8$(������� 
 

3DWHO�5'��+DULSUDVDG�60��8OWUD-:LGHILHOG�)OXRUHVFHLQ�$QJLRJUDSK\�&KDUDFWHULVWLFV�RI�5HFDOFLWUDQW�'LDEHWLF�0DFXODU�
(GHPD����WK�$QQXDO�0HHWLQJ�RI�WKH�5HWLQD�6RFLHW\��:DVKLQJWRQ��'&������� 
 

,WWLDUD�6��/LQ�5&��3DWHO�5'��+DULSUDVDG�60��2XWFRPHV�RI���������DQG����*DXJH�3ODQD�9LWUHFWRP\�IRU�'HQVH�9LWUHRXV�
+HPRUUKDJH�%DVHG�RQ�(WLRORJ\�DQG 'XUDWLRQ��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��
)/������� 



ϮϬ 

$JUDZDO�..��&KHQ�5��,WWLDUD�6��3DWHO�5'��+DULSUDVDG�60��&RPSDULVRQ�RI�WKH�5HODWLYH�(IILFDF\�RI�$IOLEHUFHSW�LQ�WKH�
7UHDWPHQW�RI�1HRYDVFXODU�$JH�5HODWHG�0DFXODU�'HJHQHUDWLRQ�LQ�3DWLHQWV�3UHYLRXVO\�7UHDWHG�ZLWK�$OWHUQDWLYH�9DVFXODU�
(QGRWKHOLDO�*URZWK�)DFWRU�,QKLELWRUV��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/��
����� 

 

6SHLOEXUJ�$0��,WWLDUD�6��3DQJ�<��/HRQJ�')��3DWHO�5'��0HVVQHU�/9��+DULSUDVDG�60��3HULSKHUDO�,VFKHPLD�$VVRFLDWHG�
ZLWK�6\VWHPLF�$WKHURVFOHURVLV"�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

%DWUD�11��3DWHO�5'��,WWLDUD�6��+DULSUDVDG�60��7KH�8WLOLW\�RI�6FOHUDO�'HSUHVVLRQ�IRU�'HWHFWLQJ�3HULSKHUDO�9LWUHRUHWLQDO�
3DWKRORJ\��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��6HDWWOH��:$������� 

 

$JUDZDO�..��&KHQ�5��3DWHO�5'��,WWLDUD�6��+DULSUDVDG�60��$VVHVVPHQW�RI�4XDOLW\�RI�/LIH�LQ�3DWLHQWV�7UHDWHG�ZLWK�
$IOLEHUFHSW�IRU�1HRYDVFXODU�$JH�5HODWHG�0DFXODU�'HJHQHUDWLRQ��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPROR�
J\��6HDWWOH��:$������� 

 

6KXNOD�6<��%DWUD�11��3DWHO�5'��,WWLDUD�6��+DULSUDVDG�60��5HDVVHVVPHQW�RI�6FOHUDO�'HSUHVVLRQ�LQ�WKH�&OLQLFDO�6HWWLQJ��
$PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJ\��&KLFDJR��,/������� 

 

$JUDZDO�.��3DWHO�5'��,WWLDUD�6��&KHQ�5��+DULSUDVDG�60��9LVXDO�)XQFWLRQ�DIWHU�6ZLWFKRYHU�$QWL-9(*)�7KHUDS\�IRU�:HW�
$0'��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��)RUW�/DXGHUGDOH��)/������� 

 

<DQRJD�)��*UHHQ�-/��,WWLDUD�67��+DULSUDVDG�60��7KH�(WLRORJ\�DQG�2XWFRPHV�RI�3DUV�3ODQD�9LWUHFWRP\�LQ�1RQ-GLDEHWLF�
'HQVH�9LWUHRXV�+HPRUUKDJH��10$��+RQROXOX��+,������� 

 

+DULSUDVDG�60��/HZLV�6��1RODQ�'��0DFXODU�1HXURVHQVRU\�5HWLQDO�'HWDFKPHQW�$VVRFLDWHG�ZLWK�0(.�,QKLELWRU�8VH�IRU�
&DQFHU��$�&DVH�6HULHV�DQG�5HYLHZ�RI�WKH�/LWHUDWXUH��$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV��9LHQQD��$XVWULD������� 

 

+DULSUDVDG�60��/HZLV�6��1RODQ�'��0DFXODU�1HXURVHQVRU\�5HWLQDO�'HWDFKPHQW�$VVRFLDWHG�ZLWK�0(.�,QKLELWRU�8VH�IRU�
&DQFHU��$�&DVH�6HULHV�DQG�5HYLHZ�RI�WKH�/LWHUDWXUH��5HWLQD�6RFLHW\���WK�$QQXDO�6FLHQWLILF�0HHWLQJ��3DULV��)UDQFH������� 

 

*RODV�/��6NRQGUD�'��,WWLDUD�6��*UHHQ�-��%DMLF�1��-HQJ-0LOOHU�.��0XNDL�6��<RQHNDZD�<��%ODLU�0��(IILFDF\�RI�5HWLQDO�/H�
VLRQ�6FUHHQLQJ�LQ�9RQ�+LSSHO-/LQGDX�3DWLHQWV�ZLWK�)XQGXV�3KRWRJUDSK\�YHUVXV�:LGHILHOG�)OXRUHVFHLQ�$QJLRJUDSK\��
5HWLQD�6RFLHW\��%RVWRQ��0$������� 

 

6LODV�0��&KXQ�/��*RODV�/��.XOHQNDPS�(�DQG�6NRQGUD�'��5DFLDO�9DULDWLRQV�LQ�2SWLF�1HUYH�+HDG�9DVFXODU�'HQVLW\�RQ�
2&7$��$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��+RQROXOX��+,������� 

 

6FKHFKHW�6��6NRQGUD�'��8VH�RI�2SWLFDO�&RKHUHQFH�7RPRJUDSK\�$QJLRJUDSK\�LQ�0DVTXHUDGHUV�RI�:HW�$JH-5HODWHG�
0DFXODU�'HJHQHUDWLRQ�DQG�&KRURLGDO�1HRYDVFXODUL]DWLRQ��$PHULFDQ�6RFLHW\�RI�5HWLQDO�6SHFLDOLVWV��9DQFRXYHU��&DQDGD��
����� 

 

+DPDG�$��%ODLU�0��6FKHFKHW�6��%HUURFDO�$��HW�DO��/DWH�)LQGLQJV�DQG�&RPSOLFDWLRQV�LQ�8QWUHDWHG�5HWLQRSDWK\�RI�
3UHPDWXULW\��$PHULFDQ�6RFLHW\�RI�5HWLQDO�6SHFLDOLVWV��9DQFRXYHU��&DQDGD������� 



Ϯϭ 

7KHRSKDQRXV�&��6FKHFKHW�6��+LONHUW�5RGULJXH]�6��%ODLU�0��%LODWHUDO�9LWUHRXV�+HPRUUKDJH�)ROORZLQJ�%LODWHUDO�,QWUDYL�
WUHDO�,QMHFWLRQV�RI�%HYDFL]XPDE�LQ�DQ�,QIDQW�ZLWK�5HWLQRSDWK\�RI�3UHPDWXULW\��523�+RW�7RSLFV��&KLFDJR��,/��2FW����� 

 

+LONHUW�5RGULJXH]�6��6FKHFKHW�6��$QDQG�1��%ODLU�0��9LVXDO�DQG�5HIUDFWLRQ�2XWFRPHV�RI�/DVHU�$EODWLRQ�DQG�%HYDFL�
]XPDE�,Q�0DQDJHPHQW�RI�523��523�+RW�7RSLFV��&KLFDJR��,/��2FW������ 

 

6XQQHVV�-��6FKHFKHW�6��5HVWDUWLQJ�+\GUR[\FKORURTXLQH�'HVSLWH�7R[LF�0DFXORSDWK\�'XH�WR�'LUH�6\VWHPLF�1HHGV� ��QG�
$QQXDO�0DFXOD�6RFLHW\�0HHWLQJ��%RQLWD�6SULQJV��)/��)HE������ 

 

6FKHFKHW�6$��3DQG\D�+��0HKWD�0��6RFLDO�0HGLD�&ROODERUDWLRQ�RI�5HWLQDO�3K\VLFLDQV��$�³<RXQJ�5HWLQD�)RUXP´�6XU�
YH\� 5HWLQD�:RUOG�&RQJUHVV�0HHWLQJ��)RUW�/DXGHUGDOH��)/��0DUFK������� 

 

6FKHFKHW�6��³%DWWLQJ�DQ�(\H�´ 9%6�$QQXDO�0HHWLQJ��/DV�9HJDV��19��$SULO������ 

 

.RPDWL�5��6FKHFKHW�6��+XOYH\�3$��6NRQGUD�'��8VH�RI�2FXODU�&RKHUHQFH�7RPRJUDSK\�$QJLRJUDSK\�LQ 'LDJQRVLV�RI�
$W\SLFDO�0DFXODU�7HODQJHFWDVLD�7\SH��� $VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��9DQFRXYHU�%&��0D\�
������ 

 

7KHRSKDQRXV�&1��*URGVN\�-��6FKHFKHW�6$��+DULSUDVDG�60��&RVW�6DYLQJV�DQG�5HVXOWV�IURP�5HGXFLQJ�9LWUHFWRP\�6XUJL�
FDO�7UD\�6L]H�DW�D�0DMRU�86�$FDGHPLF�+RVSLWDO� $VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��9DQFRXYHU�%&��
0D\������ 

 

$GDPV�2(��6FKHFKHW�6$��+DULSUDVDG�60��'LVFRQWLQXRXV�WR�&RQWLQXRXV�7KHUDS\�ZLWK������J�GD\�)OXRFLQRORQH�$FH�
WRQLGH�LPSODQW��)$F��/HDGV�WR�5HGXFWLRQ�LQ�7UHDWPHQW�)UHTXHQF\�IRU�'LDEHWLF�0DFXODU�(GHPD��'0(�� $VVRFLDWLRQ�IRU�
5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��9DQFRXYHU�%&��0D\������ 

 

6RNRO�-��6FKHFKHW�6$��.RPDWL��5��*LRYLQD]]R�-��,WWLDUD�6��)DURRT�$��6KHWK�96��*HQWLOH�5��6NRQGUD�'��³0HGLFDO�7UHDW�
PHQW�RI�0DFXODU�+ROHV�´�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�9LVLRQ�DQG�2SKWKDOPRORJ\��9DQFRXYHU�%&��0D\������ 

 

6FKHFKHW�6$��%ODLU�03��%HYDFL]XPDE�RU�/DVHU�IRU�$JJUHVVLYH�3RVWHULRU�5HWLQRSDWK\�RI�3UHPDWXULW\��$GYDQFHV�LQ�3HGL�
DWULF�5HWLQD�&RXUVH��6DOW�/DNH�&LW\��8WDK��-XQ������ 

 

.RPDWL�5��0LNNLOLQHQQL�6��*DR�+��7��0DJQHWLF�5HVRQDQFH�$VVD\�DQG�'HWHFWLRQ�RI�2FXODU�&DQGLGLDVLV��$PHULFDQ�6RFLH�
W\�RI�5HWLQDO�6SHFLDOLVWV��&KLFDJR�,/��-XO������ 

 

0DFNLQ�$��2OVRQ�-��$GVRUSWLRQ�RI�&RPSOHPHQW�)DFWRU�'�E\�3RO\DFU\ORQLWULOH�0LFURGLDO\VLV�0HPEUDQHV��)LQDOLVW��2SK�
WKDOPRORJ\�7LPHV�5HVHDUFK�6FKRODU�+RQRUHH�3URJUDP��6DQ�)UDQFLVFR�&$��2FW������ 

 

.RPDWL�5��.KDQQD�6��(LFKHQEDXP�'$��&LXOOD�7$��+DULSUDVDG�60��7UHDWPHQW�%XUGHQ�DQG�9LVLRQ�$QDO\VLV�RI�DQWL-
9(*)�7KHUDSLHV�IRU�1HRYDVFXODU�$0'��$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV��9LUWXDO�0HHWLQJ��-XO������ 



ϮϮ 

%22.�&+$37(56 

 

%HQHYHQWR�-'��.DSODQ�%/��+DULSUDVDG�60��(YROXWLRQ�RI�)OXRUHVFHLQ�DQG�,QGRF\DQLQH�*UHHQ�$QJLRJUDSK\��)XQGXV�)OX�
RUHVFHLQ�DQG�,QGRF\DQLQH�*UHHQ�$QJLRJUDSK\-�$�7H[WERRN�DQG�$WODV��&KDSWHU����(G��$JDUZDO�$��6ODFN�,QFRUSRUDWHG��
7KRURIDUH��1-������� 

 

/LQ�5��0LHOHU�:)��&KDSWHU���-�5HWLQDO�7R[LFLW\�RI�6\VWHPLF�DQG�7RSLFDO�0HGLFDWLRQV��LQ�5HWLQDO�3KDUPDFRWKHUDS\���VW�
(GLWLRQ��1JX\HQ��5RGULJXHV��)DUDK��DQG�0LHOHU������� 

 

/LQ�5��0LHOHU�:)��&KDSWHU���-�(SLUHWLQDO�0HPEUDQH��LQ�0DFXODU�6XUJHU\���QG�(GLWLRQ��4XLUR]-0HUFDGR��.HUULVRQ��$O�
IDUR�,,,��0LHOHU��DQG�/LJJHWW������� 

 

6KHWK�96��0DUFHW�00��&KLUDQDQG�3��%KDWW�+.��/DPNLQ�-��-DJHU�5'� �7KH�0DVVDFKXVHWWV�(\H�DQG�(DU�,QILUPDU\�5HYLHZ�
0DQXDO�IRU�2SKWKDOPRORJ\��WK�('�������� 

 

+ROHNDPS�1��,WWLDUD�6��$QWL-9(*)�7KHUDS\�IRU�5HWLQDO�9HLQ�2FFOXVLRQV��LQ�5HWLQDO�9HLQ�2FFOXVLRQV���VW�(G���+DULSUD�
VDG�60��1HZ�-HUVH\��6ODFN ,QF������� 

 

*RODV�/��6NRQGUD�'��2FXODU�7R[LFLWLHV��6,7&¶V�*XLGH�WR�0DQDJLQJ�,PPXQRWKHUDS\�7R[LFLW\�������� 

 

6KDSLUR�0-��%ODLU�03��=KDQJ�'/��6FKHFKHW�6$��6ROLQVNL�0$��.RWO\DU�%��-DEEHKGDUL�6��&RORERPDV�IRU�95�VXUJHU\��
&KRURLGDO�&RORERPD��2SWLF�QHUYH�FRORERPD�DQG�DQRPDOLHV��7H[WERRN�RI�3HGLDWULF�5HWLQD���UG�HGLWLRQ��0RVE\�SUHVV��([�
SHFWHG�SXEOLFDWLRQ�LQ�6SULQJ������ 

 

6KDSLUR�0-��%ODLU�03��6FKHFKHW�6$��.RWO\DU�%��/HLVKPDQ�/��6ROLQVNL�0$��=KDQJ��'/��6WLFNOHU�6\QGURPH�DQG�DVVRFLDW�
HG�&ROODJHQRSDWKLHV��³$�4XLFN�*XLGH�WR�3HGLDWULF�5HWLQD�´�3XEOLVKHU��6SULQJ�1DWXUH��(GLWRUV��:HL-&KL�:X�DQG�:DL-
&KLQJ�/DP��7R�EH�SXEOLVKHG�LQ�6SULQJ������ 

 

6FKHFKHW�6$��6XQQHVV�-��3UHJQDQF\-UHODWHG�GLVHDVHV��5\DQ¶V�5HWLQD��WK�HG��H[SHFWHG�SXEOLFDWLRQ�6XPPHU������ 



Ϯϯ 

&/,1,&$/�75,$/6 

 
5HJHQHURQ��$Q�([SORUDWRU\�6WXG\�RI�WKH�6DIHW\��7ROHUDELOLW\�DQG�%LRORJLFDO�(IIHFW�RI�,QWUDYLWUHDO�$GPLQLVWUDWLRQ�RI�
9(*)�7UDS�LQ�3DWLHQWV�ZLWK�1HRYDVFXODU�$JH-5HODWHG�0DFXODU�'HJHQHUDWLRQ��9*)7-2'-�����������-������ 
 
$OOHUJDQ��'0(��$��-<HDU��3KDVH����0XOWLFHQWHU��0DVNHG��5DQGRPL]HG��6KDP-&RQWUROOHG�7ULDO�WR�$VVHVV�WKH�6DIHW\�DQG�
(IILFDF\�RI�����J�DQG�����J�'H[DPHWKDVRQH�3RVWHULRU�6HJPHQW�'UXJ�'HOLYHU\�6\VWHP��'H[�36�''6��$SSOLFDWRU�6\V�
WHP�LQ�WKH�7UHDWPHQW�RI�3DWLHQWV�ZLWK�'LDEHWLF�0DFXODU�(GHPD�������-������ 
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