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$QWLERG\�FDWDO\]HG�R]RQH�JHQHUDWLRQ�E\�KXPDQ�QHXWURSKLOV
������2� LV�SUHVHQW�LQ�KXPDQ�SK\VLRORJ\�������

%HUQDUG�0��%DELRU�HW�DO��31$6��0DUFK��������� �������������±����

1HXWURSKLOV�R[LGDWLYH�EXUVW

$XWKRUV�GHPRQVWUDWH�WKH�SK\VLRORJLFDO�SUHVHQFH�RI�DQ�R]RQH�VLPLODU�PHGLDWRU�GXULQJ�
LQIODPPDWLRQ��LQGLFDWLQJ�R]RQH�DV�D�QHZ�ELR�PROHFXOH�ZLWK�VWULNLQJ�HIIHFWV�ZKLFK�PXVW�

EH�FRQVLGHUHG�DQG�VWXGLHG�IROORZLQJ�QHZ�VWUDWHJLHV�ZLWK�QHZO\�FRQVWUXFWHG�
UDQGRPL]HG�VWDQGDUGL]HG�FOLQLFDO�VWXGLHV��



� 2]RQH�KDV�QR�UHFHSWRUV��LWV�SKDUPDFRORJLFDO�PHFKDQLVP�RI�
DFWLRQ�LV�LQGLUHFW��WKURXJK�LWV�PHGLDWRUV�

� 7KH�UHVSRQVH�GHSHQGHQW�RI�WKH�DFWLYDWLRQ�RI�QXFOHDU�
WUDQVGXFWLRQ�PHFKDQLVPV�VLJQDOV��1UI���1XFOHDU�IDFWRU�
�HU\WKURLG�GHULYHG����OLNH����DQG�SURWHLQ�V\QWKHVLV��H�J��
62'��VXSHUR[LGH�GLVPXWDVH���&$7��FDWDODVH���+2���KHPH
R[\JHQDVH�����HWF��

� 2]RQH�WKHUDSHXWLF�LQGLFDWLRQV�DUH�EDVHG�RQ�WKH�NQRZOHGJH�
WKDW�ORZ�SK\VLRORJLFDO�GRVH�RI�R]RQH�PD\�SOD\�LPSRUWDQW�
UROHV�ZLWKLQ�WKH�FHOO��������

���9LYLDQD��&��	�*DEULHOH��7��([SRVXUH�WR�ORZ�R]RQH�FRQFHQWUDWLRQV�LQGXFHV�F\WRVNHOHWDO�UHRUJDQL]DWLRQ��PLWRFKRQGULDO�
DFWLYLW\�DQG�QXFOHDU�WUDQVFULSWLRQ�LQ�HSLWKHOLDO�KXPDQ�FHOOV��LQ�(XURSHQD &RRSHUDWLRQ�RI�0HGLFDO�2]RQH�6RFLHWLHV�&RQJUHVV�
�=XULFK��������

���9LHEDKQ�+lQVOHU��5���)HUQiQGH]��2�6�/��	�)DKP\��=��2]RQH�LQ�0HGLFLQH��7KH�/RZ� 'RVH�2]RQH�&RQFHSW��*XLGHOLQHV�DQG�
7UHDWPHQW�6WUDWHJLHV��2]RQH�6FLHQFH�	�(QJLQHHULQJ �������������������

���%RFFL��9��,V�LW�WUXH�WKDW�R]RQH�LV�DOZD\V�WR[LF"�7KH�HQG�RI�D�GRJPD��7R[LFRO $SSO 3KDUPDFRO ��������������������

���*UHJRULR�0DUWtQH]�6iQFKH]�´2]RQH�DV�8�6KDSHG 'RVH�5HVSSRQVHV 0ROHFXOHV +RUPHQWLQHVµ�'RVH�5HVSRQVH��3UHSUHVV��
)RUPHUO\ 1RQOLQHDULO\ LQ�%LRORJ\��7R[LFRORJ\��DQG�0HGLFLQH��&RS\ULJKW��������8QLYHUVLW\ RI�0DVVDFKXVHWWV��,66%1�������
�����'2,����������GRVH UHVSRQVH��������



$�VFKHPH�VKRZLQJ�WKH�UHDFWLRQ�RI�R]RQH�ZLWK�SODVPD��7KH�JHQHUDWHG�K\GURJHQ�
SHUR[LGH�WULJJHUV�ELRFKHPLFDO�SDWKZD\V�LQ�EORRG�FHOOV��ZKLOH�DONHQDOV��DIWHU�WKH�
LQIXVLRQ�RI�R]RQDWHG�EORRG�LQWR�WKH�GRQRU��DFW�RQ�D�YDULHW\�RI�FHOOV�

��



/�5H��0DUWtQH]�6iQFKH]�*��'UXJ�5HVSRQVH��������



¾ +RUPHVLV�LV�D�UHSURGXFLEOH�DQG�JHQHUDOL]DEOH�ELRORJLFDO�
SKHQRPHQRQ�DQG�LV�D�IXQGDPHQWDO�FRPSRQHQW�RI�PDQ\��LI�QRW�
PRVW��GRVH�UHVSRQVH�UHODWLRQVKLSV��

¾ /RZ�OHYHOV�GRVHV�RI�QXPHURXV�VWUHVVRUV��H�J���H[HUFLVH��
LQWHUPLWWHQW�IDVWLQJ��K\SR[LD��KHDW��FROG��UDGLDWLRQ��HOHFWULFLW\��
WR[LQV��FKHPLFDOV�GUXJV��DUH�NQRZQ�WR�VWLPXODWH�D�ZLGH�UDQJH�RI�
SUHFRQGLWLRQLQJ�DGDSWLYH�UHVSRQVHV�WKDW�PD\�SURIRXQGO\�DIIHFW�WKH�
VXFFHVV�RI�PHGLFDO�LQWHUYHQWLRQV�IRU�D�YDVW�VSHFWUXP�RI�GLVRUGHUV��

¾ 6WUHVVRUV�WKDW�WULJJHU�DGDSWLYH�UHVSRQVHV�DOVR�RIIHU�ZD\V�WR�
HQKDQFH�KHDOWK\�DJLQJ��LPSURYH�KXPDQ�SHUIRUPDQFH��DQG�SUHYHQW�
GDPDJH�LQ�WLVVXHV�H[SRVHG�DIWHUZDUG�WR�LQMXULRXV�OHYHOV�RI�
VWUHVVRUV��LQFOXGLQJ�VHYHUH�SV\FKRORJLFDO�VWUHVV��



+250(17,1(�%(+$9,285

� 7KHUHIRUH��LW�LV�RI�LQWHUHVW�WKDW�VPDOO�DPRXQWV�RI�526

DQG�/LSLG�+LGURSHUR[LGHV�FDQ�HOLFLW�WKH�XS�UHJXODWLRQ�RI�
DQWLR[LGDQW�HQ]\PHV�RQ�WKH�EDVLV�RI�WKH�SKHQRPHQRQ�
GHVFULEHG�XQGHU�WKH�WHUP�RI�KRUPHVLV��&DODEUHVH�������

� 2Q�WKH�EDVLV�RI�WKLV�SKHQRPHQRQ�WKDW�VD\V��WKH�H[SRVXUH�RI�
DQ�RUJDQLVP�WR�D�ORZ�OHYHO�RI�DQ�DJHQW��KDUPIXO�DW�KLJK�
OHYHOV��LQGXFHV�DQ�DGDSWLYH�DQG�EHQHILFLDO�UHVSRQVH��6WDUN�
�������

� $W�WKH�VDPH�WLPH��LW�KDV�EHHQ�SRVWXODWHG�WKDW�/LSLG�
+LGURSHUR[LGHV��/+���E\�DFWLQJ�DV�ORQJ�GLVWDQFH�
PHVVHQJHUV��FDQ�WUDQVPLW�WR�DOO�RUJDQV�WKH�LQIRUPDWLRQ�RI�
DQ�DFXWH�R[LGDWLYH�VWUHVV��%RFFL�������DZDNHQV�PDQ\�
PHWDEROLF�SDWKZD\�WKDW�ZHUH�VLOHQW�



+250(17,1(�%(+$9,285

� 7\SLFDO�VLJPRLG VKDSH REVHUYHG LQ�SKDUPDFRORJ\
UHVSRQG WR�D�GHILQHG PHFKDQLVP RI�LQWHUDFWLRQ
GUXJ�UHFHSWRU��

� +RZHYHU��ZKHQ WKH DFWLRQ�PHFKDQLVPV LV PRUH�
FRPSOH[��WKH GRVH HIIHFW EHKDYLRU EHFDPH PRUH�
FRPSOH[�

� 2]RQH�DFWLQJ DV�D�SUR�GUXJ��UHDOL]HV WKLV VKRFN�DQG�
JHQHUDWHV D�QXPEHU RI�PHVVHQJHUV DEOH WR�UHDFK DOO
FHOOV LQ�WKH RUJDQLVP�



'RVH�5HVSRQVH��3UHSUHVV�

)RUPHUO\�1RQOLQHDULW\�LQ�%LRORJ\��7R[LFRORJ\��DQG�0HGLFLQH

&RS\ULJKW��������8QLYHUVLW\�RI�0DVVDFKXVHWWV

,661������������'2,����������GRVH�UHVSRQVH��������0DUWLQH]� 6DQFKH]
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� ,I�WKH�GLVHDVH�KDV�JRQH�WRR�IDU��FHOOV�EHFRPH�DQHUJLF DQG�
DUH�XQDEOH�WR�UHVSRQG�WR�WKH�WUHDWPHQW��

� ,QGHHG��LW�ZDV�REVHUYHG�WKDW�DIWHU�LQWHQVLYH�FKHPRWKHUDS\�
DQG�SUH�WHUPLQDO�FDQFHU�SDWLHQWV�GR�QRW�LPSURYH�ZLWK�
R]RQH�WKHUDS\��

� 7KH�R]RQH�WUHDWPHQW�LV�QRZ�HQYLVDJHG�DV�D�WUDQVLWRU\�DQG�
PLQLDWXUL]HG�R[LGDWLYH�VWUHVV�UHVXOWLQJ�LQ�D�VRUW�RI�
WKHUDSHXWLF�´VKRFNµ�IRU�WKH�DLOLQJ�RUJDQLVP�ZKLFK�ZLOO�OHDG�
WR�D�UHQHZHG�V\QWKHVLV�RI�+HDW�6KRFN�3URWHLQ��+63��DQG�
DQWLR[LGDQW�HQ]\PHV�

� 7KDW�LV�DOVR�WKH�UHDVRQ�ZK\�\RX�VKRXOG�DOZD\V�VWDUW�XVLQJ�
ORZ�R]RQH�FRQFHQWUDWLRQV�MXVW�DERYH�WKH�WKUHVKROG�OHYHO�WR�
EHWWHU�DFKLHYH�WKH�R]RQH�WROHUDQFH�DQG�LQ�OLQH�ZLWK�WKH�
FRQFHSW�´VWDUW�ORZ��JRHV�VORZµ���%RFFL�



0RGLILHG�IURP��0�3��0DWWVRQ��$JHLQJ�5HVHDUFK�5HYLHZV���������±�

+RUPHWLF�)DFWRU &HOO�6WUHVVLQJ���6LJQDOOLQJ +RUPHWLF�(IIHFWRUV

)UHH�UDGLFDOV
,RQ�)OX[HV
(QHUJ\�GHSOHWLRQ

5HFHSWRUV
.LQDVHV���SKRVSKDWDVHV
'HVDFHW\ODVHV

$QWLR[LGDQWV
62'��&$7��*3[��*6+

3URWHLQ�FKDSHURQHV
+63�����*53����

*URZWK�IDFWRUV
%'1)��9(*)��E)*)

2WKHUV
0LWRFKRQGULDO�SURWHLQV
&D���UHJXODWLQJ�SURWHLQV

7UDQVFULSWLRQ�IDFWRUV
1UI����)2;2V��&5(%��1)�Ƹ%



+250(6,6
� 7KH�DFFHSWDQFH�RI�WKH�FRQFHSW�RI�KRUPHVLV�KDV�EHHQ�

DFFHOHUDWHG�LQ�UHFHQW�\HDUV �&RRN�DQG�&DODEUHVH��������
� +RUPHVLV�KDV�EHHQ�REVHUYHG�LQ�WKH�ILHOGV�RI��

�� PHGLFLQH��&HOLN�HW�DO��������&DODEUHVH�DQG�%ODLQ������
�� PROHFXODU�ELRORJ\��5DQGLF�DQG�(VWUDGD��������
�� SKDUPDFRORJ\��&KLXHK�HW�DO��������=KDQJ�HW�DO���������
�� QXWULWLRQ��/LQGVD\��������
�� DJLQJ�DQG�JHULDWULFV��5DWWDQ�HW�DO���������
�� DJULFXOWXUH��&DODEUHVH�DQG�%ODLQ��������
�� PLFURELRORJ\��%UXJPDQQ�DQG�)LUPDQL�������
�� LPPXQRORJ\��'LHWHUW��������WR[LFRORJ\��6KDQNHU������
�� H[HUFLVH�SK\VLRORJ\��5DGDN�HW�DO����������
��� DQG�FDUFLQRJHQHVLV��&R[�������
��� ,W�KDV�DOVR�EHHQ�REVHUYHG�LQ�UHODWLRQ�WR�GLVSDUDWH�RXWFRPHV�

IURP�WKH�LVRODWHG�VLQJOH�FHOOXODU�SURFHVV�WR�WKH�PRUH�KROLVWLF�
�H�J���JURZWK��ORQJHYLW\��GLVHDVH��GHDWK�


