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3DJH�� 

6H[XDOO\�GHFHSWLYH�EHH�RUFKLG�SROOLQDWLRQ�VWUDWHJLHV��LV�RQH�
WUXH�ORYH�RU�EURDG�VH[�DSSHDO�WKH�EHVW" 

$�1(5&�&(17$�3K'�SURMHFW�DW�WKH�2SHQ�8QLYHUVLW\�VXSSRUWHG�E\�7KH�
$OLFH�0F&RVK�7UXVW 

2FWREHU������—�0DUFK����� 

 

%DFNJURXQG�WR�WKH�SURMHFW 

0RVW�IORZHULQJ�SODQWV�DWWUDFW�SROOLQDWRUV�E\�RIIHULQJ�WKHP�D�UHZDUG��VXFK�DV�
VXJDU-ULFK�QHFWDU�RU�SURWHLQ-ULFK�SROOHQ��7KH�RUFKLG�JHQXV�2SKU\V�LV�
GLIIHUHQW�EHFDXVH�WKH\�DWWUDFW�LQVHFW�SROOLQDWRUV�E\�PLPLFNLQJ�WKH�DWWUDFWLYH�
YLVXDO��ROIDFWRU\�DQG�WDFWLOH�VLJQDOV�RI�WKH�IHPDOH�LQVHFW��7KH�PDOH�LQVHFWV�
DUH�WULFNHG�LQWR�DWWHPSWLQJ�WR�FRSXODWH�ZLWK�WKH�IORZHUV��DQG�FDUU\�SROOHQ�
IURP�RQH�IORZHU�WR�WKH�QH[W�DV�WKH\�GR�VR��7KLV�VWUDWHJ\�LV�FDOOHG�VH[XDO�
GHFHSWLRQ��DQG�UHOLHV�RQ�WKH�SODQWV�EHLQJ�DEOH�WR�PLPLF�WKH�LQVHFW�FORVHO\�
HQRXJK�WR�IRRO�WKH�PDOH�LQVHFWV�DQG�FLUFXPYHQW�WKHLU�OHDUQW�DYRLGDQFH�RI�
WKH�IORZHUV� 

 

7KH�2SKU\V�VSHFLHV�SUHVHQW�LQ�WKH�8.�GLIIHU�LQ�WKH�QXPEHU�RI�SROOLQDWRU�
VSHFLHV�WKH\�DWWUDFW��DQG�RQH�VSHFLHV�KDV�EHFRPH�SUHGRPLQDQWO\�VHOI-
SROOLQDWHG� 

· 2SKU\V�VSKHJRGHV��(DUO\�6SLGHU�2UFKLG��—���VROLWDU\�EHH�VSHFLHV 

· 2SKU\V�LQVHFWLIHUD��)O\�2UFKLG��—���VROLWDU\�ZDVS�VSHFLHV�LQ���JHQXV 

· 2SKU\V�IXFLIORUD��/DWH�6SLGHU�2UFKLG��—���VROLWDU\�EHH�VSHFLHV�LQ���
JHQXV����EHHWOH�VSHFLHV����KRYHUIO\�VSHFLHV�LQ���JHQXV 

· 2SKU\V�DSLIHUD��%HH�2UFKLG��—�SUHGRPLQDQWO\�VHOI-SROOLQDWHG�EXW�
VKDUHV���VROLWDU\�EHH�VSHFLHV�SROOLQDWRU�ZLWK�2��IXFLIORUD 

 

:LWK�SODQWV�DQG�DQLPDOV�XQGHU�LQFUHDVLQJ�SUHVVXUH�IURP�KDELWDW�ORVV��ODQG-
XVH�FKDQJHV��SROOXWLRQ�DQG�SHVWLFLGHV��FOLPDWH�FKDQJH��DQG�ORVV�RI�
DVVRFLDWHG�VSHFLHV��LW�LV�LPSHUDWLYH�WR�XQGHUVWDQG�KRZ�HFRORJLFDO�V\VWHPV�
IXQFWLRQ�LQ�RUGHU�WR�SUHGLFW�WKHLU�UHVSRQVHV�LQ�DQ�XQFHUWDLQ�IXWXUH��:H�GR�QRW�
IXOO\�XQGHUVWDQG�WKH�SROOLQDWLRQ�VWUDWHJLHV�RI�2SKU\V�RUFKLGV��DQG�WKHUHIRUH�
FDQQRW�IXOO\�SUHGLFW�KRZ�WKH\�PLJKW�UHVSRQG�WR�YDULRXV�SUHVVXUHV�� 

 

,V�DWWUDFWLQJ�RQH�SROOLQDWRU�VSHFLHV�PRUH�HIIHFWLYHO\�EHWWHU�WKDQ�DWWUDFWLQJ�
PDQ\�SROOLQDWRU�VSHFLHV�OHVV�HIIHFWLYHO\��LQ�WHUPV�RI�SROOLQDWLRQ�UDWHV"�,I�D�
SROOLQDWRU�LV�QR�ORQJHU�UHTXLUHG��DV�ZLWK�WKH�VHOI-SROOLQDWLQJ�2SKU\V�DSLIHUD��
ZLOO�WKH�DWWUDFWLYH�VLJQDOV�EH�ORVW"�7KLV�SURMHFW�DLPV�WR�DQVZHU�WKHVH�
TXHVWLRQV�DQG�WKHUHE\�FRQWULEXWH�WR�WKH�FRQVHUYDWLRQ�HIIRUWV�IRU�WKHVH�
FKDUPLQJ�IORZHUV� 

 

 

3ODWH����2SKU\V�VSKHJRGHV�
�(DUO\�6SLGHU�2UFKLG� 

3ODWH����2SKU\V�LQVHFWLIHUD�
�)O\�2UFKLG� 

3ODWH����2SKU\V�IXFLIORUD�
�/DWH�6SLGHU�2UFKLG� 

3ODWH����2SKU\V�DSLIHUD�
�%HH�2UFKLG� 



 

3DJH�� 

3URJUDPPH�RI�,QYHVWLJDWLRQ 

3UHSDUDWRU\�ZRUN�FRQGXFWHG�LQ�WKH�
ILUVW�\HDU�RI�WKLV�SURMHFW�KDV�LQFOXGHG�
SXWWLQJ�WRJHWKHU�GLVWULEXWLRQ�PDSV�
IRU�WKH�RUFKLGV�DQG�WKHLU�SROOLQDWRUV��
2UFKLG�UHFRUGV�ZHUH�SURYLGHG�E\�
WKH�%RWDQLFDO�6RFLHW\�RI�%ULWDLQ�DQG�
,UHODQG��%6%,��'LVWULEXWLRQ�GDWDEDVH�
�''E��DQG�WKH�2UFKLGV�RI�%ULWDLQ�
DQG�,UHODQG��+DUUDS�DQG�+DUUDS��
�������3ROOLQDWRU�UHFRUGV�ZHUH�
SURYLGHG�E\�WKH�1DWLRQDO 

%LRGLYHUVLW\�1HWZRUN��1%1��$WODV��WKH�)LHOG�JXLGH�WR�WKH�EHHV�RI�*UHDW�%ULWDLQ�DQG�,UHODQG��)DON��������
DQG�WKH�*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��*%,)���7KH�IORZHULQJ�SHULRGV�RI�WKH�RUFKLGV�DQG�IOLJKW�
SHULRGV�RI�WKH�SROOLQDWRUV�ZHUH�FKDUWHG�IURP�UHFRUGV��ILJXUH���� 

3ROOLQDWLRQ�UDWHV�ZHUH�UHFRUGHG�IRU�HDFK�RUFKLG�VSHFLHV�IURP�ILHOG�VLWHV�DFURVV�WKH�FHQWUH�DQG�VRXWK�RI�
(QJODQG��EDVHG�RQ�YLVXDO�LQVSHFWLRQ�RI�WKH�IORZHUV�DQG�ZKHWKHU�D�VHHG�SRG�ZDV�SURGXFHG��7KLV�ZLOO�
SURYLGH�WKH�EDVLV�IRU�FRPSDULQJ�SROOLQDWLRQ�HIILFLHQF\�ERWK�ZLWKLQ�DQG�EHWZHHQ�2SKU\V�VSHFLHV��
3KRWRJUDSKV�LQ�ERWK�WKH�YLVXDO�VSHFWUXP�DQG�XOWUDYLROHW��89��VSHFWUXP�ZHUH�WDNHQ�IRU�D�VHOHFWLRQ�RI�WKH�
IORZHUV�LQ�HDFK�VSHFLHV��SODWH�����WR�EH�FRPELQHG�LQWR�D�PXOWLVSHFWUDO�LPDJH�IRU�DQDO\VLV�XVLQJ�VSHFLDOLVHG�
LPDJLQJ�VRIWZDUH��,QVHFWV�KDYH�D�GLIIHUHQW�YLVXDO�V\VWHP�IURP�KXPDQV�DQG�DUH�DEOH�WR�VHH�89�OLJKW��
7KHUHIRUH�LW�LV�LPSRUWDQW�WR�DQDO\VH�WKH�YLVXDO�DWWUDFWLYH�VLJQDOV�RI�WKH�IORZHUV�EDVHG�RQ�ZKDW�WKH�LQVHFWV�
ZRXOG�EH�VHHLQJ��6FHQWV�ZHUH�REWDLQHG�IURP�DQ�2SKU\V�DSLIHUD��%HH�2UFKLG��LQGLYLGXDO�WR�SUHSDUH�IRU�WKH�
DQDO\VLV�RI�ROIDFWRU\�VLJQDOV��XVLQJ�D�3\H�$LU�(QWUDLQPHQW�.LW�WR�SXPS�SXULILHG�DLU�RYHU�WKH�RUFKLGV�DQG�
RQWR�D�VRUEHQW�WXEH�WKDW�FDSWXUHV�WKH�VFHQWV�RQ�DQ�DEVRUEHQW�PDWHULDO��SODWH�����7KHVH�VDPSOHV�ZLOO�EH�
DQDO\VHG�XVLQJ�JDV�FKURPDWRJUDSK�PDVV�VSHFWURPHWU\��*&06��WR�LGHQWLI\�WKH�DPRXQWV�DQG�W\SHV�RI 

3ODWH����H[SHULPHQWDO�VHW-XS�IRU�REWDLQLQJ�89�DQG�YLVXDO�SKRWRJUDSKV 
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K͘�ĂƉŝĨĞƌĂ                                 
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)LJXUH����)ORZHULQJ�SHULRGV�DQG�IOLJKW�SHULRGV�UHFRUGHG�IRU�HDFK�8.�2SKU\V�RUFKLG�VSHFLHV�DQG�WKHLU�PDLQ�
SROOLQDWRU�V���ZLWK�GDUNHU�UHJLRQV�LQGLFDWLQJ�SHDN�IORZHULQJ�RU�IOLJKW�SHULRG� 



 

3DJH�� 

FRPSRXQGV�WKH�RUFKLGV�DUH�SURGXFLQJ�WR�DWWUDFW�WKH�SROOLQDWRUV��
$W�WKLV�VWDJH�RI�WKH�SURMHFW��WKLV�PHWKRG�LV�EHLQJ�WHVWHG�DQG�
UHILQHG��LQ�VXEVHTXHQW�\HDUV�PRUH�VDPSOHV�IURP�D�QXPEHU�RI�
LQGLYLGXDOV�ZLOO�EH�REWDLQHG�DQG�DQDO\VHG� 

 

)XWXUH�ZRUN 

:RUN�SODQQHG�IRU�\HDU���RI�WKH�SURMHFW�LQFOXGHV�REWDLQLQJ�PRUH�
SKRWR�DQG�VFHQW�VDPSOHV�IURP�RUFKLGV�LQ�DOO�IRXU�8.�VSHFLHV��
DQG�REWDLQLQJ�SKRWR�DQG�VFHQW�VDPSOHV�IURP�SROOLQDWRU�IHPDOHV�
IRU�FRPSDULVRQ��7KLV�ZLOO�HQDEOH�WKH�DWWUDFWLYH�VLJQDOV�EHLQJ�
SURGXFHG�E\�WKH�RUFKLGV�WR�EH�UHOLDEO\�LGHQWLILHG�DQG�DQDO\VHG�� 

 

)LHOG�ZRUN�SODQQHG�IRU�WKH�IORZHULQJ�VHDVRQ�LQ�\HDU���LQFOXGHV�
REWDLQLQJ�VDPSOHV�IURP�2SKU\V�DSLIHUD��%HH�2UFKLG��SRSXODWLRQV�
LQ�(XURSH��DQG�LWV�RQH�SROOLQDWRU�VSHFLHV�ZKLFK�LV�PRUH�
XELTXLWRXV�LQ�PDLQODQG�(XURSH�WKDQ�LQ�WKH�8.��7KLV�ZLOO�DOORZ�D�
PRUH�WKRURXJK�LQYHVWLJDWLRQ�WR�EH�FRQGXFWHG�RQ�ZKHWKHU�WKH�
DWWUDFWLYH�VLJQDOV�EHLQJ�XVHG�E\�2��DSLIHUD�KDYH�EHHQ�ORVW�LQ�RQH�
RU�ERWK�SRSXODWLRQV�EHFDXVH�RI�WKHLU�DELOLW\�WR�VHOI-SROOLQDWH��RU�
ZKHWKHU�WKH�8.�SRSXODWLRQ�LV�SURGXFLQJ�GLIIHUHQW�DWWUDFWLYH�
VLJQDOV�WR�WKH�(XURSHDQ�SRSXODWLRQV�VLQFH�WKH\�DUH�OHVV�
IUHTXHQWO\�SROOLQDWHG�E\�LQVHFWV�LQ�WKH�8.� 

3ODWH����H[SHULPHQWDO�VHW-XS�IRU�REWDLQLQJ�
VFHQWV�IURP�RUFKLGV�XVLQJ�DQ�DLU�
SXULILFDWLRQ�DQG�SXPSLQJ�V\VWHP 

)XWXUH�UHSRUWV�ZLOO�LQFOXGH�XSGDWHV�RQ�WKH�SURJUHVVLRQ�RI�WKH�ILHOG�ZRUN��DQG�WKH�UHVXOWV�IURP�WKH�
LQYHVWLJDWLRQV� 

 

$FNQRZOHGJHPHQWV 

7KLV�SURMHFW�LV�D�'RFWRUDO�7UDLQLQJ�3DUWQHUVKLS�3K'�KRVWHG�E\�WKH�1DWXUDO�(QYLURQPHQW�5HVHDUFK�&RXQFLO�
�1(5&��&HQWUDO�(QJODQG�1(5&�7UDLQLQJ�$OOLDQFH��&(17$��DQG�WKH�2SHQ�8QLYHUVLW\��7KH�SURMHFW�ILHOGZRUN�
LV�VXSSRUWHG�E\�JUDQWV�IURP�7KH�$OLFH�0F&RVK�7UXVW�DQG�7KH�:LOG�)ORZHU�6RFLHW\��ZLWKRXW�ZKLFK�D�
WKRURXJK�SURJUDPPH�RI�LQYHVWLJDWLRQ�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH��7KH�DXWKRU�LV�LQFUHGLEO\�JUDWHIXO�WR�DOO�
SDUWLHV�LQYROYHG�LQ�PDNLQJ�WKLV�SURMHFW�SRVVLEOH� 

&ŝĞůĚǁŽƌŬ�ĐŽƐƚƐ ϭƐƚ�^ĞĂƐŽŶ ϮŶĚ�^ĞĂƐŽŶ 
�ĐĐŽŵŵŽĚĂƟŽŶ άϮϬϬ άϮϬϬ 
dƌĂŶƐƉŽƌƚ άϳϱϬ άϭϮϰϱ 
dŽƚĂů άϵϱϬ�;�ůŝĐĞ�DĐ�ŽƐŚ�dƌƵƐƚͿ άϭϰϰϱ 

KƚŚĞƌ�ƉƌŽũĞĐƚ�ĐŽƐƚƐ     
�ĂŵĞƌĂ��ƋƵŝƉŵĞŶƚ͕�hs�ƐƚĂŶĚĂƌĚƐ�ĞƚĐ άϮϱϮϬ άϬ 
KƚŚĞƌ�ĞƋƵŝƉŵĞŶƚ� άϮϯϬ άϯϯϬ 
�ŶĂůǇƐŝƐ άϭϮϱϬ άϭϵϬϬ 
�ŽŶĨĞƌĞŶĐĞ�ĂƩĞŶĚĂŶĐĞ άϬ άϯϬϬ 
dŽƚĂů άϰϲϱϬ άϮϱϯϬ 

WƌŽũĞĐƚ�ƚŽƚĂů άϵϱϳϱ� ;ĐŽǀĞƌĞĚ� ũŽŝŶƚůǇ� ďǇ� ��Ed�͕� dŚĞ� �ůŝĐĞ� DĐ�ŽƐŚ�
dƌƵƐƚ�ĂŶĚ�ƚŚĞ�tŝůĚ�&ůŽǁĞƌ�^ŽĐŝĞƚǇͿ 

)XUWKHU�UHDGLQJ 

+DUUDS��$��DQG�+DUUDS��6���������2UFKLGV�RI�%ULWDLQ�DQG�,UHODQG��$�)LHOG�DQG�6LWH�*XLGH���VW�HGQ��/RQGRQ��
$��	�&��%ODFN� 


