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3UHFHGHQWV�DQG�FXUUHQW�VWDWH�RI�WKH�PDWWHU$V�D�JUHDW�QXPEHU�RI�RIILFLDO�DV�ZHOO�DV�SULYDWH�VWXGLHV�DQG�VWDWLVWLFV�KDYH�DOUHDG\�VKRZQ��WKH�WRXULVP�LQGXVWU\��DQG�SDUWLFXODUO\�WKH�VHFWRU�RI�WKH�KRVSLWDOLW\��LV�RQH�RI�WKH�PDLQ�VHFWRUV�JHQHUDWLQJ� HFRQRPLF� DFWLYLW\� LQ� 6SDLQ�� 7KH� LQIRUPDWLRQ� JLYHQ� E\� WKH� 7RXULVP� 6DWHOOLWH�$FFRXQW�SRLQWV�RXW�WKDW�WRXULVP�JHQHUDWHG�������RI�WKH�JURVV�QDWLRQDO�SURGXFW�LQ�������,Q�RQO\� WKUHH� \HDUV� WKH� WRXULVP� ZHLJKW� LQ� WKH� *13� KDV� EHHQ� LQFUHDVHG� LQ� RQH� SHUFHQW��&RQFHUQLQJ� HPSOR\PHQW�� WKH� KRVSLWDOLW\� JDYH� ZRUN� LQ� ����� WR� DQ� DPRXQW� RI� ����������SHRSOH��ZKLFK�PHDQV������RI�LQFUHDVH�FRPSDUHG�ZLWK�WKH�SUHYLRXV�\HDU��2I�WKHVH�ZRUNHUV������ RI� WKHP� ZRUNHG� LQ� FDWHULQJ� WUDGH� DQG� ������ LQ� KRWHOV� DQG� RWKHU� ORGJLQJ�HVWDEOLVKPHQWV��
)URP� WKH� WRWDO� DPRXQW� RI� WKH� ZRUNHUV� GRLQJ� WKHLU� MRE� LQ� WKH� WRXULVP� LQGXVWU\� W\SLFDO�DFWLYLWLHV������RI�WKHP�ZRUNHG�LQ�$QGDOXVLD�WKDW�\HDU�� 'XH�WR�LWV�LPSRUWDQFH��DV�%DODJXHU�DQG�&DQWDYHOOD�-RUGi� ������� SS�� ��������� SRLQW� RXW�� WKH� IXWXUH� HYROXWLRQ� RI� WKLV� LQGXVWU\�ZLOO�EH�RQH�RI� WKH�NH\� WRSLFV�FRQFHUQLQJ�JURZWK�DQG�GHYHORSPHQW�RI� WKH�UHJLRQ��$�SULRUL��WKH�HYROXWLRQ� LV�FRQGLWLRQHG�E\�VRPH� LPSRUWDQW�HOHPHQWV��2Q� WKH�RQH�KDQG�� WKH�QHFHVVDU\�FRPSHWLWLYHQHVV��LPSURYHPHQW�FDXVHG�E\�WKH�PHPEHUVKLS�RI�6SDLQ�WR�WKH�(XUR]RQH�DQG�WKH�SULFH�FRPSHWLWLRQ�ZKLFK�ZLOO�LV�OLNHO\�WR�EH�EURXJKW��2Q�WKH�RWKHU�KDQG��WKH�KRUL]RQWDO�DQG�YHUWLFDO� FRQFHQWUDWLRQ� SURFHVVHV� ZKLFK� DUH� EHLQJ� OLYHG� E\� WKH� ZKROH� WRXULVP� LQGXVWU\� DV�ZHOO� DV� WKH� VWUDWHJLHV� RI� WKH� FRPSDQLHV� RULHQWHG� WR� WKH� JURZWK� LQ� WKHLU� EXVLQHVV� OHYHO� DV�FRPSHWLWLYHQHVV� VWUDWHJ\�� )LQDOO\�� WKH� LQFUHDVHG� XVH� RI� WHFKQRORJ\� LQ� WKH� SURGXFWLRQ�SURFHVVHV�DQG�WKH�H[WHQW�RI�XVH�RI�WKH�QHZ�LQIRUPDWLRQ�WHFKQRORJLHV��ZKLFK�DUH�DW�WKH�VDPH�WLPH�D�VRXUFH�RI�DGYDQWDJHV�DQG�WKUHDWV�LQ�DQ�H[WUHPHO\�G\QDPLF�HQYLURQPHQW��
)RFXVLQJ�RQ� WKLV� ODVW�DVSHFW�DQG FRQVLGHULQJ�WKH�ZKROH�6SDQLVK�(FRQRP\��UHFHQW�UHVHDUFK�ZRUNV� KDYH� SRLQWHG� RXW� WKH� ODFN� RI� LQYHVWLJDWRUV� ZLWK� VNLOOV� LQ� WKH� XVH� RI� WKHVH� QHZ�WHFKQRORJLHV�� ,Q� WKLV� ZD\�� $ULDV� ������� SS�� ��� HVWLPDWHV� WKDW� ����� ZLOO� EH� D� GHILFLW� RI��������� SHRSOH� ZLWK� NQRZOHGJH� FRQFHUQLQJ� WHFKQRORJLHV� UHODWHG� WR� WKH� HOHFWURQLF�FRPPHUFH�DQG�WKDW�WKLV�GHILFLW��UHODWHG�WR�WKH�PDQDJHPHQW�RI�WKHVH�WHFKQRORJLHV�ZLOO�EH�RI��������� SHRSOH�� &RQFHUQLQJ� WKH� 7,& SURIHVVLRQDOV�� WKLV� DXWKRU� HVWLPDWHV� LQ� ������� WKH�
� ,QIRUPDWLRQ�VRXUFH��ZZZ�LHW�WRXUVSDLQ�HV
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ZRUNLQJ�SODFHV�WKDW�ZLOO�UHPDLQ�ZLWKRXW�FRYHULQJ�WKLV�\HDU��QXPEHU�WKDW�ULVHV�XS�WR���������LQ�SURIHVVLRQDOV�LQ�WKH�DUHD�RI�WKH�H�EXVLQHVV��,Q�WKLV�DUHD�$QGDOXVLD�LV�WKH�VHFRQG�WR�ODVW�RI�WKH� DXWRQRPRXV� 6SDQLVK� FRPPXQLWLHV� DV� IRU� WKH� QXPEHU� RI� FRPSDQLHV� RI� UHWDLOHU� WUDGH�ZKLFK� XVHV WKH� HOHFWURQLF� FRPPHUFH�� ���� ��� RQO\� DKHDG� RI� 0HOLOOD�� ,Q� WKH� VHW� RI� WKH�FRPSDQLHV� RI� WKH� UHJLRQ�� ����� �� XVHV� WKH� HOHFWURQLF� FRPPHUFH� ZKLOH� WKH� ���� �� RI� WKH�SRSXODWLRQ� EX\V� WKURXJK� ,QWHUQHW��ZKLFK� SODFHV�$QGDOXVLD� LQ� ERWK� FDVHV� OLJKWO\�XQGHU� WKH�QDWLRQDO�DYHUDJH� �/ySH]��������SS����������5HJDUGLQJ� WKH�KRWHO�DQG�FDWHULQJ�EXVLQHVV�DQG�DFFRUGLQJ� WR� WKH� LQIRUPDWLRQ� RI� WKH�$QQXDO� 6XUYH\� RI� 6HUYLFHV� RI� WKH�1DWLRQDO� 6WDWLVWLFV�,QVWLWXWH��LQ�6SDLQ��,1(����������RI�WKH�ORGJLQJ�FRPSDQLHV�XVH�,QWHUQHW���������KDYH�JRW�H�PDLO� DQG� ����� FDQ�PDNH� HOHFWURQLF� GDWD� WUDQVPLVVLRQ��7KHVH� SHUFHQWV�� DOWKRXJK� WKH\� DUH�KLJK� LI� ZH� FRPSDUH� WKHP�ZLWK� VRPH� RI� RWKHU� VHFWRUV� RI� WKH� QDWLRQDO� HFRQRP\�� WKH\� DUH�DPRQJ����DQG������ORZHU�WKDQ�WKRVH�UHJLVWHUHG�LQ�WKH�7UDYHO�$JHQFLHV��
&KDUW���5HSHUFXVVLRQV�RI�WKH�WHFKQRORJLFDO�LQQRYDWLRQV�LQ�WKH�SURFHVVHV�DQG�WKH�RFFXSDWLRQV7HFKQRORJLFDO�LQQRYDWLRQ 3URFHVVHV 2FFXSDWLRQV,QWHJUDWHG�FRPSXWHUL]HG�PDQDJHPHQW &RPSXWHU�DSSOLFDWLRQV�UHODWHG�WR�FOLHQWV
�FRQWURO��VXSSOLHUV��UHODWLRQVKLS��HWF�

� 0DQDJHU� 5HVSRQVLEOH�IRU�EX\V� 5HVSRQVLEOH�IRU�VWRUH� &KLHI�RI�UHFHSWLRQ� 5HFHSWLRQLVWV� 0DvWUH� 2SHUDWLYHV� $GPLQLVWUDWLYH$VVLVWDQW�$FFRXQWDQW7HOHPDWLF�V\VWHPV ,QWHUFRQQHFWLRQ� E\� PHDQV� RI� WKH�XVH� RI� WHOHPDWLF� VHUYLFHV� �YLGHR�FRQIHUHQFH�� H�PDLO� ZLWK� RWKHU�GLIIHUHQW� FHQWUHV�� VXSSOLHUV� DQG�FOLHQWV��� ,QWHUQHW� DSSOLHG� WR� WKH�FRPPHUFLDO� PDQDJHPHQW��DGYHUWLVLQJ�DQG�PDUNHWLQJ

� 0DQDJHU� 6DOHV�PDQDJHU� 5HVSRQVLEOH�IRU�VWRUH� %XVLQHVV�PDQDJHU� 6DOHV�0DQDJHU� 3HUVRQ�LQ�FKDUJH� 0DUNHWLQJ�PDQDJHU
6\VWHPV�RI�LQWHJUDWHG�FRUSRUDWH�PDQDJHPHQW &RPSXWHU�V\VWHP�ZLWK�VRIWZDUH�WKDW�KDV�JRW�,QWUDQHW�DV�VXSSRUW��ZKLFK�DOORZV�LW�WR�FRQQHFW�EHWZHHQ�WKHPVHOYHV�WKH�GLIIHUHQW�HVWDEOLVKPHQWV�EHORQJLQJ�WR�WKH�VDPH�FRUSRUDWLRQ�

� 0DQDJHU� 5HVSRQVLEOH�IRU�VWRUH� $GPLQLVWUDWLRQ�&KLHI� $VVLVWDQWV

� ,QIRUPDWLRQ�REWDLQHG�LQ�ZZZ�LQH�HV
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6RIWZDUH 8SGDWH�RI�RSHUDWLQJ�V\VWHPV�DQG�RILPDWLF�DSSOLFDWLRQV��'DWDEDVH�6\VWHPV
� $GPLQLVWUDWLRQ�0DQDJHU� $GPLQLVWUDWLYH�$VVLVWDQWV�� 5HVSRQVLEOH�IRU�GHSDUWPHQWV� $GPLQLVWUDWLYH�$VVLVWDQWV�

1HWV�RI�FRPPXQLFDWLRQ (OHFWURQLF�&DVK�5HJLVWHUV�IRU�ORGJLQJ�DQG�FDWHULQJ�LQGXVWU\��7HUPLQDOV�RI�HOHFWURQLF�SXUVH
� 3HRSOH�LQ�FKDUJH� :DLWHUV� &RRNV� &DVKLHUV� 5HFHSWLRQLVWV(OHFWURQLFV�RI�FRQVXPSWLRQ (TXLSPHQW�IRU�NLWFKHQ�DQG�QHZ�ZD\V�RI�VDOH � &RRNV� .LWFKHQ�$VVLVWDQW� /RJLVWLF�5HVSRQVLEOH7HFKQLFDO�SHUVRQQHO�RI�PDLQWHQDQFH

7HOHSKRQLF�GLJLWDO�VZLWFKERDUG 0DQDJHPHQW�RI�WKH�WHOHSKRQLF�PRYHPHQW�RI�WKH�URRPV��3URFHVVHV��DXWRPDWLRQ��DODUP�FORFN��ELOOLQJ��HWF��
� 3KRQH�2SHUDWRU� &KLHI�RI�5HFHSWLRQ�� 5HFHSWLRQLVW

6RXUFH��,QIRUPDWLRQ�RQ�WKH�HPSOR\PHQW�PDUNHW��,1(0�������
%XW� QRW� RQO\� LQ� WKHVH� VSHFLDOL]HG� MREV� KDYH� WKH� QHZ� WHFKQRORJLHV� DQ� HIIHFW�� ,Q� WKH� RZQ�RUJDQL]DWLRQDO�HQYLURQPHQW�RI�WKH�FRPSDQLHV�GHHS�LQQRYDWLRQV�KDYH�WDNHQ�SODFH�LQ�WKH�ODVW�\HDUV��7KH� UHDVRQV� WKDW� KDYH� OHG� WR� WKH� FRPSDQLHV� WR� LQWURGXFH� WHFKQRORJLFDO� LQQRYDWLRQV�KDYH� LWV RULJLQ� LQ� WKH� SUHVVXUH� RI� WKH�PDUNHW� DQG� LQ� WKH� GHIHQFH� RI� WKH� FXUUHQW� SRVLWLRQV����7KH�ZD\�RI�DQVZHULQJ� WR� WKHVH�SUHVVXUHV� LV� WKH� LPSURYHPHQW� LQ� WKH�TXDOLW\�RI� WKH�VHUYLFH��,1(0���������7KH�WHFKQRORJLFDO�LQQRYDWLRQV�IXOILOOHG�LQ�WKH�ODVW�WKUHH�\HDUV�KDYH DIIHFWHG�DQG� WKH\�ZLOO� FRQWLQXH� DIIHFWLQJ� WKH�SURFHVVHV�RI�ZRUN� DQG�RFFXSDWLRQV�RI� WKLV�EUDQFK�RI�DFWLYLW\��DV�LW�LV�VKRZQ�LQ�&KDUW���
,Q� WKLV�JHQHUDO� SDQRUDPD�� LQ�ZKDW� VLWXDWLRQ� LV� WKH�$QGDOXVLDQ� ORGJLQJ� DQG�FDWHULQJ� VHFWRU�ORFDWHG"��GRHV�LW�FRXQW�ZLWK�VNLOOHG�ZRUNHUV�LQ�WKH�XVH�RI�WKH�QHZ�WHFKQRORJLHV"��ZKDW�IRU�DQ�HYROXWLRQ� LV� VFKHGXOHG� LQ� WKH� IXWXUH"�� 7KH� DLP� RI� WKLV� ZRUN� FRQVLVWV� RI� WU\LQJ� WR� JLYH�UHVSRQVH� WR� WKHVH� TXHVWLRQV� E\� PHDQV� RI� WKH� VWXG\� RI� WKH� FXUUHQW� VLWXDWLRQ� DQG� IXWXUH�SHUVSHFWLYHV� RI� WKH� LQWURGXFWLRQ� RI� WKH� QHZ� WHFKQRORJLHV� LQ� WKH� $QGDOXVLDQ� ORGJLQJ� DQG�FDWHULQJ� VHFWRU�� IURP� WKH� VFRSH� RI� WKH� LPSDFW� WKDW� WKHVH� KDYH� RQ� WKH� QHHGV� RI� WKH�ZRUNHUV¶VNLOOV�
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0HWKRGRORJ\�7KH� UHVHDUFK�PHWKRG� FRQVLVWV� LQ� D� YDULDQW� RI� WKH�'HOSKL� PHWKRG�� 7KLV�PHWKRG� KDV� EHHQ�GHYHORSHG�IURP�WKH���V�DQG�LW�FRQVLVWV�LQ�EXLOGLQJ�DQ�H[SHUWV
�SDQHO�WR�ZKLFK�WKH�RSLQLRQV�DERXW�WRSLFV�RI�WKHLU�VSHFLDOLW\�DUH�DVNHG��7KHVH�RSLQLRQV�DUH�REWDLQHG�LQ�GLIIHUHQW�URXQGV�RI�TXHVWLRQV�� ZKLFK� DUH� PDGH� LQ� PDQ\� FDVHV� E\� SRVW� DQG� LQ� RWKHUV� E\� PHDQV� RI� WKH�DFFRPSOLVKPHQW� RI� GHSWK� SHUVRQDO� LQWHUYLHZV� �*DUURG� DQG� )\DOO�� ������ SS�� ������ 7KH�GHYHORSPHQW� RI� WKH� QHZ� WHFKQRORJLHV� RI� FRPPXQLFDWLRQ� KDV� JRW� DQ� LQIOXHQFH� LQ� WKLV�PHWKRG��1RZDGD\V�WKH�'HOSKL�0HWKRG�LV�DOVR�SUDFWLVHG�E\�PHDQV�RI�WKH�XVH RI�WKH�H�PDLO�DQG�WKH�YLGHR�FRQIHUHQFHV��6PLWK���������,Q�WKH�WRXULVW�VHFWRU�WKH\�KDYH�EHHQ�QXPHURXV�WKH�LQYHVWLJDWRUV�ZKR�KDYH�XVHG�WKLV�PHWKRG�LQ�WKHLU�VWXGLHV��LW�KDV�EHHQ�XVHG�ZLWK�SURIXVLRQ�WR�HYDOXDWH� WKH� IXWXUH� HYROXWLRQ� RI� WKH� WRXULVW� PDUNHWV� >.D\QDN� DQG� 0DFDXOD\� �������� /LX���������<RQJ��.HQJ� DQG�/HQJ� ��������0RHOOHU� DQG�6KDIHU� ��������7LGHVZHOO��0XOHV� DQG�)DXONQHU� ������@�� WR�DQDO\]H� WKH�NH\V� LQ� WKH�PDQDJHPHQW�RI�FXOWXUDO� WRXULVP�>*DUURG�DQG�)\DOO�������@�RU�WKH�NH\V�RI�VXFFHVV�RI�WUDYHO�DJHQFLHV >/RSH]�0DUWLQ�DQG�9HFLDQD�������@�RU� RI� WRXULVW� GHVWLQDWLRQV� >&DPLVyQ� ������@�� LQ� WKH� DQDO\VLV� RI� WKH� QHHGV� RI� VNLOOV� LQ� WKH�GLIIHUHQW�WRXULVW�VXEVHFWRUV�>�2UWHJD��0DUFKDQWH�DQG�6iQFKH]�2OOHUR������D�DQG�����E���WR�SUHGLFW� WKH� FRQVHTXHQFHV� RI� SROLWLFDO� GHFLVLRQV� RQ� WKH� LQGXVWU\� >/OR\G�� /D� /RSD� DQG�%UDXQOLFK�������@��IRU�WKH�GHYHORSPHQW�RI�LQGLFDWRUV�RI�VXVWDLQDEOH�WRXULVP�>0LOOHU�������@�RU� LQ� WKH� DQDO\VLV� RI� WKH� HQYLURQPHQWDO� LPSDFW� RI� WRXULVP� >*UHHQ�� +XQWHU� DQG� 0RRUH������E���3XF]Ny�DQG�5iW]�������@�
,Q RUGHU� WR� GR� RXU�ZRUN�ZH� DFKLHYHG� WR� KDYH� WKH� FROODERUDWLRQ� RI� D� JURXS� RI� H[SHUWV� LQ�WRXULVP� WKDW� LQ� WKDW� PRPHQW� ZHUH� GRLQJ� WKHLU� ZRUN� LQ� $QGDOXVLD�� 7KH� ZRUN¶V� PHWKRG�GHYHORSPHQW�ZDV�FDUULHG�RXW�LQ�WZR�URXQGV��LQ�WKH�ILUVW�RQH���SHUVRQV�WRRN�SDUW�DQG����RIWKHP� LQ� WKH� VHFRQG� DQG� ODVW� RQH�� $V� /ySH]�0DUWtQ� DQG�9HFLDQD� VD\� ������� SS�� ���� LW� LV�SRVVLEOH� WR� DVVXPH� WKDW� WKH� H[SHUWV
� QXPEHU� LV� DFFHSWDEOH� FRQVLGHULQJ� WKDW� WKH� PDUJLQ�
� 6RPH�DXWKRUV��DV�IRU�H[DPSOH�/ySH]�� 0DUWtQ�DQG�9HFLDQD��������SS���������WKH\�FRQVLGHU�WKH�GHQRPLQDWLRQ�'HOIRV�WR�EH�PRUH�FRUUHFW�LQ�6SDQLVK��VLQFH�WKH�HQJOLVK�WHUP�IRU�WKLV�PHWKRG��GHOSKL��UHIHUV�WR�WKH�IDPRXV�RUDFOH�� /ySH]�� 0DUWtQ�DQG�9HFLDQD��������FRXQWHG�ZLWK�WKH�SDUWLFLSDWLRQ�RI����H[SHUWV��,Q�)25&(0
V�VWXG\��������IXOILOOHG�LQ�WKH�QDWLRQDO�DUHD�RQO\����H[SHUWV�SDUWLFLSDWHG�LQ�LW�



�

VXJJHVWHG� IRU� WKH�JRRG�XVH�RI� WKH�PHWKRG� LV� IURP���� WR����DQG� LQ�VRPH�FDVHV� LW�GRHV�QRW�RYHUFRPH�WKH������7KLV�VWXG\�ZDV�FDUULHG�RXW�IURP�6HSWHPEHU�WR�'HFHPEHU�������
,Q�WKH�ILUVW�URXQG�WKHUH�ZDV�UHTXHVWHG�WR�WKH�H[SHUWV�ZKR�ZRUNHG�LQ�WKH�SDQHO�WR�LQGLFDWH��RQ�WKH�EDVH�RI�D�TXHVWLRQQDLUH�DOUHDG\�XVHG�E\�2UWHJD��0DUFKDQWH�DQG�6iQFKH]�2OOHUR������D�DQG�����E���WKH�PRVW�UHOHYDQW�HOHPHQWV�WKDW�KDYH�HIIHFW�RQ�WKH�WRSLF�REMHFW�RI�RXU�ZRUN��$V�D�UHVXOW�RI�WKLV�ZRUN�D�GHILQLWLYH�TXHVWLRQQDLUH�ZDV�REWDLQHG��FRQVLVWLQJ�RI����NH\�TXHVWLRQV���IRXU�RI� WKHP�RI� FORVHG�TXHVWLRQV� DQG�QLQH�RI� WKHP�RSHQHG TXHVWLRQV��GLVWULEXWHG� LQ� IRXU�SDUDJUDSKV��3URGXFWLYH�DQG�RUJDQLVDWLRQDO�HQYLURQPHQW�RI�WKH�FRPSDQLHV�DQG�WUHQGV�RI�WKH�PDUNHWV�� &XUUHQW� VNLOOV� RI� WKH� ZRUNHUV�� 7UDLQLQJ� SUDFWLVHV� LQ� WKH� FRPSDQLHV� DQG� WUDLQLQJ�HPHUJHQW�QHHGV��,Q�DOO�WKH�FDVHV�KRWHOV�DQG�WKH�UHVWDXUDQWV�ZHUH�VWXGLHG�LQ�D�VHSDUDWHG�ZD\�
,Q� WKH� VHFRQG� URXQG� WKH� H[SHUWV�ZHUH� UHTXHVWHG� WR�GR� DQ� HYDOXDWLRQ� DQG� WR� DQVZHU� WR� WKH�UDLVHG�TXHVWLRQV��,Q�WKH�FORVHG�TXHVWLRQV��WKH�SDUWLFLSDQWV�DW�WKH�SDQHO�KDG�WR�YDOXH�IURP���WR���D�VHULHV�RI�IDFWRUV�FRQVLGHUHG�DV�UHOHYDQW��XQGHUVWDQGLQJ�DV�YDOXH���DQ�H[WUHPH�LPSRUWDQFH�IRU� WKH�DERYH�PHQWLRQHG�IDFWRU�DQG�OLNH���D�YRLG�LPSRUWDQFH��,Q�WKH�RSHQHG�TXHVWLRQV��WKH�H[SHUWV� FRXOG� LQGLFDWH� IUHHO\� DQG� YDOXH� DOO� WKRVH� IDFWRUV� WKDW� WKH\�ZHUH� FRQVLGHULQJ� WR� EH�QHFHVVDU\��7KH�PDLQ�UHVXOWV�DUH�H[SRVHG�DV�IROORZV�
5HVXOWV�RI�WKH�VWXG\�$VNHG� DERXW� WKH� LPSRUWDQFH� RI� D� VHULHV� RI� IDFWRUV� LQ� WKH� EXVLQHVV� HQYLURQPHQW� RI� WKH�FRPSDQLHV� DQG� WKH� VWUDWHJLHV� WKDW� WKHVH� DGRSW� LQ� FRQVHTXHQFH�� WKH� LQWHUYLHZHG� RQHV�DQVZHUHG�LQ�JHQHUDO LQ�WKH�ZD\�JDWKHUHG�LQ�7DEOH��
,Q�JHQHUDO��DOO�WKH�TXHVWLRQHG�IDFWRUV�KDYH�EHHQ�FRQVLGHUHG�WR�EH�UHOHYDQW�E\�WKH�H[SHUWV��,W�LV� UHPDUNDEOH� WR� FRQVLGHU� WKDW� WKH� H[SHUWV� GR� QRW� GR� DQ\� GLVWLQFWLRQ� EHWZHHQ� KRWHOV� DQG�UHVWDXUDQWV�� WKLQNLQJ� WKDW� WKH\� SUHVHQW� VLPLODU� WUHQG� DV� IRU� WKHLU� IXWXUH� HYROXWLRQ�� 7KH�DGMXVWPHQW�WR�WKH�WHFKQRORJLFDO�FKDQJH�LV�FRQVLGHUHG�DV���YHU\�LPSRUWDQW��E\�WKH�FRQVXOWHG�H[SHUWV��VR�PXFK�UHJDUGLQJ�LQIRUPDWLRQ�QHZ�WHFKQRORJLHV�DQG�LWV�LPSRUWDQFH�DV�FKDQQHO�RI�LQIRUPDWLRQ� DQG� VDOH�� DV� WKH LQFUHDVLQJ� PRGHUQLVDWLRQ� RI� WKH� SURFHVVHV� LQVLGH� WKH�FRPSDQLHV��HYHQ�LQ�WUDGLWLRQDOO\�IHZ�WHFK�DUHDV�OLNH�LQ�5RRP�DQG�&OHDQLQJ�6HUYLFH�
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$OO� WKH� VWUDWHJLHV� RQ� ZKLFK� WKH� H[SHUWV� ZHUH� TXHVWLRQHG� GHVHUYHG� D� JRRG� FRQVLGHUDWLRQ��EHLQJ� HYDOXDWHG� DW� OHDVW� DV� �LPSRUWDQW�� DQG� LQ� VRPH� FDVHV� DV� �� H[WUHPHO\� LPSRUWDQW���$PRQJ� WKH� DERYH� PHQWLRQHG� WKUHH� DUH� RXWOLQHG� WKDW� VHHP� WR� EH� LQWLPDWHO\� UHODWHG�� WKH�LPSURYHPHQW� LQ�TXDOLW\�� WKH�LPSURYHPHQW� LQ� WKH�DWWHQWLRQ�WR�WKH�FOLHQW�DQG�WKH�LQFUHDVH�RI�WKH� ZRUNHUV�VNLOOV�� 3DUDVXUDPDQ�� =HLWKDPO� DQG� %HUU\� ������� DOUHDG\� LQGLFDWHG� WKDW� WKH�RUJDQL]DWLRQV�WKDW�RIIHU�VHUYLFHV�WKDW�DUH�KLJKO\�LQWHUDFWLYH��WKDW�DUH�LQWHQVLYH�LQ�ZRUNIRUFH�DQG�WKDW�WKRVH�VHUYLFHV�RIIHUHG�LQ�GLIIHUHQW�SODFHV�DUH�VSHFLDOO\�YXOQHUDEOH�WR�SUHVHQW�IDXOWV�LQ�WKH TXDOLW\�RI�WKH�VHUYLFH��7KH�ODFN�RI�TXDOLW\�LV�VSHFLDOO\�GHWHFWHG�ZKHQ�WKH�SHUVRQQHO�GR�QRW�KDYH�WKH�VNLOOV�WR�GR�WKHLU�MREV�ZLWK�WKH�UHTXLUHG�OHYHO�RI�H[FHOOHQFH��7KH�DFKLHYHPHQW�RI�WKH�DLP�RI�TXDOLW\� LPSURYHPHQW�KDV�PXFK� WR�GR�ZLWK� WKH� LPSURYHPHQW� LQ� WKH�DWWHQWLRQ� WR�WKH�FOLHQW�DQG� IRU� LW��TXDOLILHG�ZRUNHUV�DUH�QHHGHG� WR� UHDFK� WKH�VFKHGXOHG�TXDOLW\�DLPV�� ,Q�WKLV� FRQWH[W� LW� LV� XQGHUVWDQGDEOH� WKDW� WKH� UHGXFWLRQ� RI� SHUVRQQHO¶V� FRVWV� KDV� RQO\� EHHQ�FRQVLGHUHG� E\� WKH� FRQVXOWHG� H[SHUWV� RQO\� DV� �LPSRUWDQW�� RSSRVLWH� RWKHU� RSWLRQV� DV� WKH�LPSURYHPHQW� LQ� WKH� IRUPDWLRQ� RI� WKH� ZRUNHUV� WKDW� KDYH� EHHQ� FRQVLGHUHG� DV�� H[WUHPHO\�LPSRUWDQW��
7KH\� KDYH� DOVR� EHHQ� GLVWLQJXLVKHG� DV� ³YHU\� LPSRUWDQW´� VWUDWHJLHV� WKH� LQWURGXFWLRQ� DQG�GHYHORSPHQW�RI�QHZ�WHFKQRORJLHV�DQG�WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�DQG�PDUNHWV��7ZR�VWUDWHJLHV� WKDW�� SDUWO\�� DUH� YHU\� HDFK� RWKHU� UHODWHG�� VLQFH� LW� LV� RXWOLQHG� WKH� UROH� RI� WKH�LQIRUPDWLRQ¶V�QHZ�WHFKQRORJLHV�DV�DQ�HOHPHQW�WR�PDNH�NQRZQ�RU�WR�GLUHFWO\�FRPPHUFLDOLVH�ORGJLQJ�DQG�FDWHULQJ�SURGXFWV��7KH�UHGXFWLRQ�RI�RSHUDWLYH�FRVWV�KDV�EHHQ�FRQVLGHUHG�HTXDOO\�DV��YHU\�LPSRUWDQW��E\�WKH�H[SHUWV�
7KHUH�ZDV�QRW�VR�PXFK�DJUHHPHQW�DPRQJ�WKH�H[SHUWV�DW� WKH�PRPHQW�RI�FRQVLGHULQJ�VRPH�TXHVWLRQV� FRQFHUQLQJ� WKH� FXUUHQW� WUDLQLQJ� VSHFLILFDWLRQ�RI� WKH�ZRUNHUV� LQ� WKH� VHFWRU��:LWK�UHJDUG� WR� WKH� FRPSDQLHV� WKDW� SURYLGH�ZRUNHU¶V� WUDLQLQJ�� LQ�DQ�DJJUHJDWHG�ZD\���������RI�WKH� SHRSOH� LQTXLULHG� FRQVLGHU� WKDW� OHVV WKDQ� WKH� TXDUWHU� RI� WKH� ORGJLQJ� FRPSDQLHV� RIIHU�WUDLQLQJ�SODQV�WR�WKHLU�ZRUNHUV��DOPRVW�D�WKLUG�HVWLPDWHV�EHWZHHQ�D����DQG�����WKH�QXPEHU�RI� ORGJLQJ� FRPSDQLHV� WUDLQLQJ� WKHLU� ZRUNHUV� DQG� H[DFWO\� D� WKLUG� RI� WKH� SHRSOH� LQTXLUHG�HVWLPDWHV� WKLV�QXPEHU�EHWZHHQ����DQG������2QO\��������HVWLPDWHV� WKDW�PRVW�SDUW�RI� WKH�
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ORGJLQJ� FRPSDQLHV� FDUH� IRU� HVWDEOLVKLQJ�PHFKDQLVPV�RI� � LQWHUQDO� WUDLQLQJ�� ,Q� UHIHUHQFH� WR�WKH�UHVWDXUDQWV��WKH�GLYLVLRQ�EHWZHHQ�H[SHUWV�LV�HYHQ�ELJJHU�
7DEOH���,PSRUWDQFH�RI�GLYHUVH�IDFWRUV�LQ�WKH�HQYLURQPHQW�DQG�WKH�FRPSDQLHV¶�VWUDWHJLHV�+27(/6 5(67$85$176(19,5210(17 $YHUDJH 0HGLXP 6WDQ�'HY� $YHUDJH 0HGLXP 6WDQ�'HY�,QFUHDVH�RI�&RPSHWLWLRQ ���� ���� ���� ���� ���� ����0DUNHW¶V�VKDUH�/RVV ���� ���� ���� ���� ���� ����7HFKQRORJLFDO�&KDQJH ���� ���� ���� ���� ���� ����/DZV¶�5HIRUPDWLRQ ���� ���� ���� ���� ���� ����&KDQJHV�3URGXFWV�6HUYLFHV ���� ���� ���� ���� ���� ����2WKHU�)DFWRUV ���� ���� ���� ���� ���� ����675$7(*,(65HGXFWLRQ�RI�2SHUDWLYH�&RVWV ���� ���� ���� ���� ���� ����5HGXFWLRQ�RI�3HUVRQDO�&RVWV ���� ���� ���� ���� ���� ����,QFUHDVH�7UDLQLQJ�/HYHO ���� ���� ���� ���� ���� ����1HZ�7HFKQRORJ\ ���� ���� ���� ���� ���� ����$FWLYLW\¶V�5HRUJDQL]DWLRQ ���� ���� ���� ���� ���� ����$WWHQWLRQ�WR�WKH�FOLHQW ���� ���� ���� ���� ���� ����4XDOLW\¶V�LPSURYHPHQW ���� ���� ���� ���� ���� ����1HZ�3URGXFWV�DQG�RU�0DUNHWV ���� ���� ���� ���� ���� ����2WKHU�6WUDWHJLHV ���� ���� ���� ���� ���� ����0HDQLQJ�RI�WKH�YDOXDWLRQV��� �QRW�LPSRUWDQW�DW�DOO��� �RI�IHZ�LPSRUWDQFH��� �ZLWK�VRPH�LPSRUWDQFH��� �LPSRUWDQW��� �YHU\�LPSRUWDQW��� �H[WUHPHO\�LPSRUWDQW�
5HJDUGLQJ� WKH� NLQG� RI� FRPSDQ\� WKDW� RIIHUV� WUDLQLQJ� WR� LWV� ZRUNHUV�� DV� H[SHFWHG�� D� ZLGH�PDMRULW\�FRQVLGHUV�WKDW�WKH�ELJ�KRWHO�DQG�UHVWDXUDQW�FKDLQV�DUH�WKH�RQHV�WKDW�SURYLGH�ZLWK�D�ELJJHU� WUDLQLQJ�� 7KH\� DUH� IROORZHG� LQ� LPSRUWDQFH� E\� WKH� ELJ� HVWDEOLVKPHQWV� DOWKRXJK�� DV�VRPH�H[SHUWV�SRLQW�RXW��WKRVH�XVH�WR�EHORQJ�WR�WKH�ELJ�FKDLQV��VSHFLDOO\�FRQFHUQLQJ�WKH�KRWHO�RQHV��)RU�DOPRVW�����RI� WKH� LQWHUYLHZHG�SHRSOH�� WKH�H[LVWHQFH�RI� WUDLQLQJ�SODQV�GHSHQGV��PRUH� WKDQ�RQ� DQ\WKLQJ� HOVH�� RQ� WKH�SROLWLFV�RI�KXPDQ� UHVRXUFHV� WKDW� LV�PDLQWDLQHG�E\� WKH�FRPSDQ\�� LW� LV� HYHQ PRUH� UHOHYDQW� WKDQ� LWV� VL]H� RU� WKH� GHYHORSHG� DFWLYLW\�� 7KH� WUDLQLQJ�SURJUDPV�DUH� WDXJKW�PRVWO\�DW� WKH�SODFH�RI�ZRUN�RI�WKH�FRPSDQLHV�DQG�LQ�VSHFLILF�WUDLQLQJ�FHQWUHV��+RZHYHU��ZKLOH�DW�KRWHOV� WKH�SURJUDPV�DUH� WDXJKW�DW� WKH�VDPH�SODFH�RI�ZRUN� LQ�D�
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�����UHVWDXUDQWV�UHYHUW�WR�WUDLQLQJ�FHQWUHV�LQ�WKH�����RI�WKH�FDVHV��7KLV�GLIIHUHQFH�FRXOG�EH�H[SODLQHG�E\�
9 7KH� QR� H[LVWHQFH� RI� DSSURSULDWH� LQIUDVWUXFWXUHV� IRU� WUDLQLQJ� LQ� UHVWDXUDQWV�� VXFK� DV�FODVVURRPV�RU�WUDLQLQJ�URRPV��FRPSXWHU�HTXLSPHQW��HWF�9 7KH� KRWHOV� EHORQJLQJ� WR� FKDLQV� RU� DVVRFLDWHG� XQGHU� DQRWKHU� NLQG� RI� XQLRQ� FDQ�RUJDQL]H� FRXUVHV� IRU� WKH� VWDII� RI� GLIIHUHQW� HVWDEOLVKPHQWV� RI� WKH� FKDLQ� LQ� D� XQLTXH�FHQWUH�RI�ZRUN�

7KH\�ZHUH� DOVR� DVNHG� DERXW� WKH� VNLOOV� WKDW� DUH�PRUH� IUHTXHQWO\�GHYHORSHG�E\� WKH� WUDLQLQJ�SURJUDPV� XVHG� LQ� WKH� ILUPV� RI� WKH� VHFWRU�� $FFRUGLQJ� WR� WKHP�� WKHVH� VNLOOV� FRQVLVW� RI� WKH�NQRZOHGJH�RI�WKH�TXDOLW\�V\VWHPV�DQG�RI�WKH�VDIHW\�DQG�K\JLHQH�UXOHV�DW�ZRUN��IROORZHG�DW�D�FORVH� GLVWDQFH� E\� WKH� WHFKQLFDO� VNLOOV� UHODWHG� WR� WKH� GLIIHUHQW� MREV�� 7KH� TXDOLW\� V\VWHPV�EHFDPH�WKH�ILUVW�SODFH�FRQFHUQLQJ�WKH�VNLOOV�WR�EH�GHYHORSHG�DW�WKH�DUHDV�RI�5HFHSWLRQ�DQG�$GPLQLVWUDWLRQ��5HVWDXUDQW�DQG�5RRP�VHUYLFH��DV�ZHOO�DV�&OHDQLQJ�VHUYLFH��LQ�WKLV�ODVW�FDVH�ZLWK�WKH�VDPH�YDOXH�DV�WKH�RQH�EHORQJLQJ�WR�WKH�VDIHW\�DQG�K\JLHQH�UXOHV�DW�ZRUN��%HVLGHV�WKLV� ODVW� DUHD�� VDIHW\� DQG� K\JLHQH� UXOHV� DW�ZRUN� KDYH� JRW� DOVR� WKH� ILUVW� SODFH� EHWZHHQ� WKH�VNLOOV�WR�EH�GHYHORSHG�LQ�WKH�DUHDV�RI�0DLQWHQDQFH�DQG�7HFKQLFDO�6HUYLFHV��DQG��VSHFLDOO\��LQ�WKH�.LWFKHQ�$UHD��ZKHUH�WHFKQLFDO�VNLOOV�DUH�DOVR�FRQVLGHUHG�WR�EH�SULRULW\�NQRZOHGJH��,Q�WKH�5HVWDXUDQW�DUHD�WKH�WHFKQLFDO�VNLOOV�GR�DOVR�KDYH�DQ�LPSRUWDQW�SODFH�
*HQHUDOO\�VSHDNLQJ��LQ�WKH�5HFHSWLRQ�DQG�$GPLQLVWUDWLRQ�DUHD�PRVW�RI�WKH�WHDFKLQJ�HIIRUWV�DUH� IRFXVHG�� IROORZHG�E\� WKH�5HVWDXUDQW�DQG�.LWFKHQ�DUHD��7KH�SODFHV�ZKHUH� WKHVH�HIIRUWV�DUH� OHVV� LPSRUWDQW� DUH� 0DLQWHQDQFH� DQG� 7HFKQLFDO� 6HUYLFHV� DV� ZHOO� DV� LQ� 5RRP� DQG�&OHDQLQJ� VHUYLFH�� ,QWHUSHUVRQDO� VNLOOV� DV� ZHOO� DV� FRPSXWHU� NQRZOHGJH� DUH� VSHFLDOO\�GHYHORSHG� LQ� WKH� 5HFHSWLRQ� DQG� $GPLQLVWUDWLRQ� DUHD�� DQG� HQYLURQPHQWDO� PDQDJHPHQW� LV�GHYHORSHG�LQ�WKH�5RRP�DQG�&OHDQLQJ�VHUYLFH�DV�ZHOO�DV�LQ�WKH�0DLQWHQDQFH�DQG�7HFKQLFDO�6HUYLFHV�'HSDUWPHQW��,W�LV�UHPDUNDEOH�WR�FRQVLGHU�WKDW�FRPSXWHU�VNLOOV�KDYH�JRW�WKH�VHFRQG�WR� ODVW� SRVLWLRQ� FRQFHUQLQJ� WKH� WUDLQLQJ� HIIRUWV� RI� WKH� ILUPV� DQG� LW� LV� DOVR� LPSRUWDQW� WR�FRQVLGHU� WKDW� QRQH� RI� WKH� FRQVXOWHG� H[SHUWV� KDYH� VSRNHQ� DERXW� WKH� SRVVLELOLW\� RI� XVLQJ�DXGLRYLVXDO� WHFKQLTXHV� IRU� WUDLQLQJ� SXUSRVHV��ZKLFK� FRXOG�EH� D� UHODWLYH� FKHDS� FKRLFH� DQG�
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ZKLFK�FRXOG�DOVR�EH�XVHG�LQ�VRPH�DUHDV�RI�ERWK�VHFWRUV��OLNH�WKH�ZD\�RI�SUHSDULQJ�D�URRP�IRU� D� EDQTXHW� �� KRZ� WR� SXW� WKH� GLVKHV� RQ� WKH� WDEOHV�� NLWFKHQ� FRQWHVWV�� ZD\V� RI� DWWHQGLQJ�FOLHQWV�«
2QH�RI� WKH�PDLQ�JRDOV�RI� WKLV�SURMHFWV�FRQVLVWV�RI� WKH�DVVHVVPHQW�RI�WKH�HPHUJHQW�WUDLQLQJ�QHHGV�LQVLGH�WKH�VHFWRU��ZKHUH�ZH�KRSHG�WR�ILQG�UHPDUNDEOH�UHIHUHQFHV�WR�WKH�LPSDFW�RI�QHZ�WHFKQRORJLHV��3DUWLFXODUO\� VSHDNLQJ�� LQ� WKLV�SRLQW� WKH�ZRUN�FRQVLVWHG�RI�PDNLQJ�D� UHVHDUFK�UHJDUGLQJ� WKH� IXWXUH� SHUVSHFWLYHV� DPRQJ� WKH� FRQVXOWHG� H[SHUWV� UHODWHG� WR� WKH� IROORZLQJ�TXHVWLRQV�9 :KLFK�SRVVLEOH�FKDQJHV�FDQ�EH�H[SHFWHG�LQ�WKH�VNLOOV�UHTXLUHG�LQ�WKH�IXWXUH�9 :KLFK�VNLOOV�ZLOO�EH�WKH�PRVW�OLPLWHG�RQHV�9 :KLFK� ZLOO� EH� WKH� LPSDFW� RI� WKH� UHTXLUHG� VNLOOV� FRQFHUQLQJ� SURGXFWLYLW\� DQG�FRPSHWLWLYHQHVV�LQ�WKH�ILUPV�9 :KLFK�NLQG�RI� VNLOOV�ZLOO�EH�PRUH�RU� OHVV� LPSRUWDQW� LQ� WKH� IXWXUH�FRPSDULQJ� WKHP�ZLWK�WRGD\¶V�RQHV�
7KH� ILUVW� RQH�ZDV� FRQVLGHUHG� E\�PHDQV� RI� DVNLQJ� WKH� IROORZLQJ� TXHVWLRQ��'R� \RX� H[SHFW�VRPH�NLQG�RI�FKDQJH�LQ�WKH�FRPLQJ�\HDUV�FRQFHUQLQJ�WKH�VNLOOV�ZKLFK�ZLOO�EH�GHPDQGHG�E\�WKH� ILUPV� RI� \RXU� VHFWRU" 7KH� UHVXOWV� RI� WKH� DQVZHUV�JLYHQ�E\� WKH� LQWHUYLHZHG�SHRSOH� DUH�VKRZHG�LQ�7DEOH��� 7DEOH����0RVW�UHTXLUHG�VNLOOV�LQ�WKH�IXWXUH+27(/6 � 5(67$85$176 �1R�FKDQJH�LV�H[SHFWHG ����� 1R�FKDQJH�LV�H[SHFWHG ����1HZ�,QIRUPDWLRQ�7HFKQRORJLHV ����� 1HZ�,QIRUPDWLRQ�7HFKQRORJLHV ����+LJKHU�VNLOOV�OHYHO ����� +LJKHU�VNLOOV�OHYHO ����6NLOOV�UHIHUUHG�WR�WKH�FXVWRPHUV�DWWHQWLRQ� ����� 6NLOOV�UHIHUUHG�WR�WKH�FXVWRPHUV�DWWHQWLRQ� �����4XDOLW\ ���� 4XDOLW\ ����6SHFLILF�NLWFKHQ�VNLOOV ���� 6SHFLILF�NLWFKHQ�VNLOOV �����/DQJXDJHV ���� /DQJXDJHV �����
5HJDUGLQJ�WKH�SUHFHGLQJ�WDEOH��WKH�IROORZLQJ�WKRXJKWV�FDQ�EH�H[SUHVVHG�D� &RQFHUQLQJ�WKH�KRWHOV������RI�WKH�LQWHUYLHZHG�H[SHUWV�FRQVLGHU�WKDW�QR�FKDQJHV�LQ�WKH� UHTXLUHG� VNLOOV� RI� WKH� VHFWRU� DUH� H[SHFWHG�� EXW� FRQFHUQLQJ� WKH� UHVWDXUDQWV�� WKLV�
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DQVZHU� LV� QRW� JLYHQ� LQ�QR� FDVH��7KLV�GLIIHUHQFH� FDQ�EH� H[SODLQHG�E\�PHDQV�RI� WKH�H[LVWHQFH�RI�D�KLJKHU�GHYHORSPHQW�LQ�WKH�WUDLQLQJ�SURILOHV�DV�ZHOO�DV�E\�PHDQV�RI�WKH�GHWHFWLRQ�RI�WKH�HGXFDWLRQ�QHHGV�ZKLFK�KDSSHQV�PRUH�LQ�KRWHOV�WKDQ�LQ�UHVWDXUDQWV��7KLV� PHDQV� WKDW� WKH� KRWHO� VHFWRU� KDV� JRW� PRUH� GHYHORSHG� SROLFLHV� FRQFHUQLQJ�WUDLQLQJ�QHHGV�WKDQ�WKH�UHVWDXUDQW�VHFWRU�RQHV��'XH�WR�WKLV��WKH�WUDLQLQJ�QHHGV�FDQ�EH�H[SHFWHG�LQ�DGYDQFH�DQG�WKH�WUDLQLQJ�SODQV�FDQ DOVR�EH�DGDSWHG�E� ,Q�ERWK�FDVHV�� WKH�H[LVWHQFH�RI�D� LQ�DOO� VHQVHV�PRUH�TXDOLILHG�VWDII� LV�UHJDUGHG�DV�D�QHHG��FRQFHUQLQJ�EDVLF�DV�ZHOO�DV�VSHFLILF�VNLOOV�F� 5HJDUGLQJ�WKH�KRWHO�VHFWRU������RI� WKH�LQWHUYLHZHG�H[SHUWV�DUH�FRQFHUQHG�ZLWK�WKH�XVH� RI� WKH� QHZ� LQIRUPDWLRQ� WHFKQRORJLHV��1R� RQH� RI� WKH� UHVWDXUDQWV¶� H[SHUWV� GRHV�VSHDN�DERXW�WKLV�LVVXH��7KLV�FRXOG�EH�H[SODLQHG�EHFDXVH�RI�9 7KH�ORZHU�LQWURGXFWLRQ�RI�WKH�QHZ�WHFKQRORJLHV�LQ�WKH�UHVWDXUDQW¶V�VHFWRU�9 7KH�KLJKHU�GHSHQGHQFH�RI� WKH�KRWHO�ILUPV�RQ�WKHVH�WHFKQRORJLHV�FRQFHUQLQJ�WKH�RSHUDWLRQ�SURFHVVHV��VSHFLDOO\�WKH�PDUNHWLQJ�RQHV�G� ,Q�KRWHOV�DV�ZHOO�DV�LQ�UHVWDXUDQWV��WKH�LVVXHV�UHODWHG�WR�WKH�FXVWRPHU¶V�DWWHQWLRQ�DQG�WKH�TXDOLW\�KDYH�JRW�D�FHUWDLQ� LPSRUWDQFH��$V�DOUHDG\�PHQWLRQHG�� WKHVH�DVSHFWV�DUH�FRQVLGHUHG� E\� WKH� FRQVXOWHG� H[SHUWV� DV� D� H[WUHPHO\� LPSRUWDQW� RQHV� LQ� WKH� ILUP¶V�VWUDWHJ\�� ,Q� ERWK� FDVHV�� VRPH� VSHFLILF� NLWFKHQ� DFWLYLW\� QHHGV� DUH� PHQWLRQHG�� OLNH�UDWLRQDOL]DWLRQ��SURFHVV¶�DQDO\VLV��ULVNV�DQDO\VLV�DQG�FULWLFDO�FRQWURO�SRLQWV�H� )RU�WKH�ODVW��ODQJXDJHV�VNLOOV�DSSHDUV�LQ�WKH�UHVWDXUDQWV�DV�D�IXWXUH�GHPDQG��EXW�WKLV�DVSHFW� GRHV� QRW� DSSHDU� LQ� WKH� FDVH� RI� WKH� KRWHOV�� ,W� LV� VXSSRVHG� WKDW� WKLV� KDSSHQV�EHFDXVH�LQ�WKH�KRWHOV�WKH�NQRZOHGJH�RI�ODQJXDJHV�LW�LV�FRQVLGHUHG�WR�EH�SDVVHG�
7DEOH����6NLOOV�ZKLFK�DUH�H[SHFWHG WR�EH�OLPLWHG�LQ�WKH�IXWXUH+27(/6 � 5(67$85$176 �6NLOOV�FRQFHUQLQJ�URRP�DQG�NLWFKHQ ����� 6NLOOV�FRQFHUQLQJ�URRP�DQG�NLWFKHQ �����+LJKHU�VNLOOV ����� +LJKHU�VNLOOV ����/DQJXDJHV ���� /DQJXDJHV ����1HZ�,QIRUPDWLRQ�7HFKQRORJLHV ���� 1HZ�,QIRUPDWLRQ 7HFKQRORJLHV �����/RZHU�VNLOOV ���� /RZHU�VNLOOV ����&OLHQW¶V�DWWHQWLRQ�DQG�PDUNHWLQJ ���� &OLHQW¶V�DWWHQWLRQ�DQG�PDUNHWLQJ �����2WKHUV ���� 2WKHUV ����



��

5HJDUGLQJ�WR�WKH�VNLOOV�ZKLFK�WKHUH�ZLOO�EH�D�VKRUWDJH�LQ�WKH�IXWXUH��WKH�RQHV�LQ�7DEOH���ZHUHXQGHUOLQHG��$W�ODVW��ZH�PXVW�LQGLFDWH�LQ�ERWK�FDVHV��WKDW�LV��LQ�WKH�KRWHO�DQG�LQ�WKH�UHVWDXUDQW�VHFWRU�� WKDW� WKHUH� FDQ� EH� REVHUYHG� D� FHUWDLQ� VKRUWDJH� LQ� WKH� VNLOOV� UHODWHG� ZLWK� WKH� QHZ�LQIRUPDWLRQ�WHFKQRORJLHV��DV�D�FRQVHTXHQFH�RI�WKH�SHUPDQHQW�WHFKQRORJLFDO�UHYROXWLRQ�WKDW�LV� WDNLQJ�SODFH� LQ� WKDW� ILHOG��2WKHU�VNLOOV�H[SHFWHG� WR�KDYH�D�VKRUWDJH� LQ� WKH� IXWXUH�DUH� WKH�FRQWURO�RI�QHZ�V\VWHPV���RI�TXDOLW\��HQYLURQPHQWDO�RQHV��5LVNV�DQDO\VLV�DQG�&ULWLFDO�&RQWURO�3RLQWV��HWF��DQG�UDWLRQDOL]DWLRQ�SURFHVVHV�
7KHQ��WKH�H[SHUWV�ZHUH�DVNHG��WKLQNLQJ�DERXW�WKH�WUDLQLQJ�QHHGV�RI�WKH�ZRUNHUV�RI�WKH�VHFWRU��LI� WKH\�FRXOG�YDOXDWH� WKH�VNLOOV�VKRZQ�LQ�WKH�WDEOH� LQ� WHUPV�RI�LPSRUWDQFH�UHODWLQJ�WKHP�WR�SURGXFWLYLW\� DQG� FRPSHWLWLYHQHVV� ZLWKLQ� FRPSDQLHV�� 7KH� REMHFWLYH� RI� WKLV� TXHVWLRQ� LV� WR�GHWHUPLQH� ZKLFK� VNLOOV� DUH� FRQVLGHUHG� PRUH� LPSRUWDQW� UHJDUGLQJ� FRPSHWLWLYHQHVV� DQG�SURGXFWLYLW\��$V�LW�LV�SURSRVHG�E\�3RUWHU���������WKH�NH\�RI�WKH�SURILWDELOLW\�DQG�JURZWK��DQG�HYHQ�PRUH�RI�VXUYLYDO�RI�WKH�ILUP��LV�WKH�FRQTXHVW�RI�D�VLQJXODU�FRPSHWLWLYH�SRVLWLRQ�DQG�WR�FRQWLQXDOO\�LPSURYH�LW��3URVSHULW\�DULVHV�LI�WKHUH�LV�WKH�DELOLW\�RI�LQFUHDVLQJ�WKH�SURGXFWLYLW\�FRQWLQXRXVO\�� *HWWLQJ� KLJK� OHYHOV� RI� SURGXFWLYLW\� GHULYHV� IURP� WKH� XVH� RI� DQ� DGYDQFHG�WHFKQRORJ\�DQG� IURP�D�YHU\�TXDOLILHG�SHRSOH��&RQVLGHULQJ� WKLV� DSSURDFK�� WKHUH�KDYH�EHHQ�VHW� RXW� VRPH� VNLOOV� WR� WKH� H[SHUWV� DQG� WKH\� KDYH� EHHQ� DVNHG� IRU� DQ� DSSUHFLDWLRQ�� ZLWK� D�SUHGHWHUPLQDWHG� VFDOH�� UHJDUGLQJ� WKH� LPSDFW� LQ� FRPSHWLWLYHQHVV� DQG� SURGXFWLYLW\� LQ� WKH�FRPSDQLHV�
7KH�UHVW�RI�WKH�VNLOOV��UHODWHG�ZLWK�WHDP�ZRUN�DQG�REMHFWLYHV��LQWHUSHUVRQDO�VNLOOV��FKDQJH¶V�DGMXVWPHQW� DQG� QHZ� WHFKQRORJLHV�� DUH� FRQVLGHUHG� SUDFWLFDOO\� DV� YHU\� LPSRUWDQW�� 7KHVH�YDOXDWLRQV�DUH�FRKHUHQW� LQ�D�EXVLQHVV�HQYLURQPHQW�WKDW��DV�ZH�VDLG�EHIRUH��LV�FKDUDFWHULVHG�E\�

9 $Q�HYHU\�WLPH�PRUH�JOREDOL]HG�PDUNHW�9 0RUH�VSHHG�LQ�FKDQJHV�LQ�DOO�FRPSDQLHV¶�DUHDV��ILQDQFLQJ�ZD\��FRPPHUFLDOL]DWLRQ��LQQRYDWLRQ��D�VKRUWHU�SHULRG�RI�SURGXFWV¶�GHYHORSPHQW��HWF�9 $�KLJKHU�FRPSHWLWLYHQHVV�RI�WKH�WRXULVW�VHFWRU�9 $�FRQVROLGDWLRQ�RI�WKH�,QIRUPDWLRQ�$JH�



��

9 $�JUHDW�LPSRUWDQFH�RI�SHUVRQDO�UHODWLRQV��IURP�DQ�LQWHUQDO�DQG�DOVR�IURP�DQ�H[WHUQDO�SRLQW�RI�YLHZ�
)LQDOO\�� �D�YDOXDWLRQ�IURP�WKH�H[SHUWV�DERXW�WKH�HYROXWLRQ�RI�WKH�UHODWLYH�LPSRUWDQFH�LQ�WKH�IXWXUH�RI�WKH�VNLOOV�PHQWLRQHG�EHIRUH�ZDV�UHTXLUHG��LQGLFDWLQJ�WKH�VNLOOV�WKDW�ZLOO�EH�PRUH�RU�OHVV�LPSRUWDQW�WKDQ�LQ�WKH�SUHVHQW�WLPH��7KH�REWDLQHG�GDWD�DUH�VKRZQ�LQ�7DEOH���

7DEOH����5HODWLYH�LPSRUWDQFH�LQ�WKH�IXWXUH�RI�WKH�SURIHVVLRQDO�FRPSHWHQFHV�FRPSDULQJ�WKHP�ZLWK��WKH�SUHVHQW�WLPH�RQHV�+27(/6 5(67$85$176352)(66,21$/�&203(7(1&(6 $YHUDJH 0HGLXP 6WDQG�'HY $YHUDJH 0HGLXP 6WDQG�'HY�%DVLF��$ULWKPHWLF��UHDGLQJ��ZULWLQJ� ���� ���� ���� ���� ���� ����5HODWHG�WR�WKH�SODQLILFDWLRQ��WLPH�DQG�UHVRXUFHV�DVVLJQPHQW«� ���� ���� ���� ���� ���� ����,QWHUSHUVRQDO��FRPPXQLFDWLRQ��QHJRWLDWLRQ�ZLWK�FROOHDJHV�DQG�FOLHQWV� ���� ���� ���� ���� ���� ����
5HODWHG�ZLWK�REWDLQLQJ�DQG�XVLQJ�LQIRUPDWLRQ ���� ���� ���� ���� ���� ����$GMXVWPHQW�WR�FKDQJH�DQG�GLYHUVLW\ ���� ���� ���� ���� ���� ����6NLOOV�LQ�WKH�XVH RI�FRPSXWHUV ���� ���� ���� ���� ���� ����0HDQLQJ�RI�WKH�YDOXDWLRQV��� �QRW�LPSRUWDQW�DW�DOO��� �RI�IHZ�LPSRUWDQFH��� �ZLWK�VRPH�LPSRUWDQFH��� �LPSRUWDQW��� �YHU\�LPSRUWDQW��� �H[WUHPHO\�LPSRUWDQW
$JDLQ� LQ� WKLV� TXHVWLRQ�� WKH� H[SHUWV� FRQVXOWHG� DJUHH� EDVLFDOO\� LQ� WKHLU� KRWHO� DQG� UHVWDXUDQW�YDOXDWLRQV��0RUHRYHU�� WKH� FRQFOXVLRQV� REWDLQHG� LQ� WKLV� WDEOH� FRXOG� JLYH� FRKHUHQFH� WR� WKH�DQVZHUV� JLYHQ� EHIRUH� UHJDUGLQJ� WKH� LPSDFW� LQ� FRPSHWLWLYHQHVV� DQG� SURGXFWLYLW\� RI� WKH�FRPSDQLHV�GXH�WR�SURIHVVLRQDO�FRPSHWHQFHV��$QG�VR�LW�LV��DOWKRXJK�DOO�VNLOOV�DUH�GHVFULEHG�DV�LPSRUWDQW��WKH�IROORZLQJ�FDQ�EH�UHPDUNHG�

9 7KH�VNLOOV�UHODWHG�WR�WKH��QHZ�LQIRUPDWLRQ�WHFKQRORJLHV�DUH�FRQVLGHUHG�DV�LPSRUWDQW��DV�D�FRQVHTXHQFH�RI� WKH�LUUXSWLRQ�RI� WKHVH�WHFKQRORJLHV� LQ�PDQ\�RSHUDWLYH�DUHDV RI�WKH�DQDO\]HG�FRPSDQLHV�9 )LQDOO\�� WKH� DGMXVWPHQW� WR� FKDQJHV� LV� DOVR� FRQVLGHUHG� DV� LPSRUWDQW�� SRVVLEO\� DV� D�FRQVHTXHQFH� RI� IRUHVHHLQJ� HYHU\� WLPH� PRUH� G\QDPLF� HQYLURQPHQWV�� ZKHUH� WKH�SRVVHVVLRQ�RI�WKHVH�NLQG�RI�VNLOOV�LV�HYHU\�WLPH�PRUH�YDOXHG�



��

6XPPDU\�DQG�FRQFOXVLRQV�,Q� WKLV�ZRUN� WKH� SUHVHQW� VLWXDWLRQ� DQG� WKH� IXWXUH� SHUVSHFWLYHV� RI� WKH� HVWDEOLVKPHQW� RI� WKH�QHZ�WHFKQRORJLHV�KDYH�EHHQ�DQDO\]HG�LQ� WKH�$QGDOXVLDQ�ORGJLQJ�DQG�FDWHULQJ�VHFWRU��IURP�WKH� SHUVSHFWLYH� RI� WKH� LPSDFW� WKDW� WKHVH� KDYH� LQ� WKH� QHHGV� RI WKH� ZRUNHUV� TXDOLILFDWLRQ��DSSO\LQJ� WKH�'HOSKL�PHWKRGRORJ\� WR�D�JURXS�RI����H[SHUWV� LQ� WKH� ILHOG�ZKR�GHYHORS� WKHLU�DFWLYLW\� LQ�$QGDOXVLD��:LWK�WKHP�WKHUH�KDYH�EHHQ�GRQH�VRPH�SHUVRQDO� LQWHUYLHZV�LQ�GHSWK�DERXW�WKH�EDVLV�RI�D�TXHVWLRQDLUH�DOUHDG\�XVHG�LQ�RWKHU�WRXULVW�VHFWRUV��7KH�UHVXOWV�REWDLQHG�VKRZ� WKH� JURZLQJ� LPSRUWDQFH� RI� WKH� QHZ� WHFKQRORJLHV� LQ� WKH� VHFWRU�� DOWKRXJK� LWV� LPSDFW�SUHVHQWV� VHQVLEOH� GLIIHUHQFHV� GHSHQGLQJ� RQ� WKH� NLQG� RI� FRPSDQ\� DQG� WKH� WHPSRUDO� VSDFH�FRQVLGHUHG�� 6R�� WKH� ZRUU\� DERXW� WKH� WHFKQRORJLFDO� FKDQJH� LV� ELJJHU� LQ� KRWHOV� WKDQ� LQ�UHVWDXUDQWV��DOWKRXJK�LQ�UHVWDXUDQWV�D�PRUH�VKRUWDJH�RI�VWDII�NQRZLQJ�WKH�VNLOOV�UHODWHG�WR�WKH�QHZ�WHFKQRORJLHV� LV� IRUHVHHQ��7KH�H[SODQDWLRQ� WR� WKLV�DSSDUHQW�FRQWUDGLFWLRQ�FDQ�EH�JLYHQ�E\� PHDQV� RI� FRQVLGHULQJ� WKDW� WKH� WUDLQLQJ� HIIRUW� KDV� EHHQ� ELJJHU� LQ� KRWHOV� WKDQ� LQ�UHVWDXUDQWV��ZKLFK�OHDGV�WKHP�WR�D�EHWWHU�VLWXDWLRQ�UHJDUGLQJ�WKH�IXWXUH�
%LEOLRJUDSK\�$5,$6��0����������³/D�JHVWLyQ�GHO�FRQRFLPLHQWR��GHWHUPLQDQWH�GHO�H�FRPPHUFH´��)XHQWHV�(VWDGtVWLFDV��Q����� SS������%$/$*8(5��-��<�&$17$9(//$�-25'È��0����������³7RXULVP�DV�D�ORQJ�UXQ�HFRQRPLF�JURZWK�IDFWRU��WKH�6SDQLVK�FDVH´��$SSOLHG�(FRQRPLFV��Q�����SS����������&$0,621��&�� ��������³/D� LQWHUQDFLRQDOL]DFLyQ�GH� OD�FRPSHWHQFLD�HQ�HO�VHFWRU� WXUtVWLFR��XQ� HVWXGLR� 'HOSKL� GH� ODV� WHQGHQFLDV� \� ORV� IDFWRUHV� FODYHV� GH� p[LWR� HQ� HO� WXULVPR�PHGLWHUUiQHR´� 3RQHQFLD� SUHVHQWDGD� DO� &RQJUHVR� 1DFLRQDO� GH� (FRQRPtD� FHOHEUDGR� HQ�$OLFDQWH�&20,6,Ï1�3$5,7$5,$�6(&725,$/�'(�+267(/(5Ë$�'(�)25&(0��������� ³*XtD�,QIRUPDWLYD�VREUH�)RUPDFLyQ�&RQWLQXD�HQ�+RVWHOHUtD´��)25&(0��0DGULG*$552'�� %�� <� $�� )<$//� �������� ³0DQDJLQJ� KHULWDJH� WRXULVP´�� $QQDOV� RI� 7RXULVP�5HVHDUFK��9RO������Q�����SS����������*5((1��+���&��+817(5�<�%��0225(������D���³$SOLFDWLRQ�RI�WKH�'HOSKL�WHFKQLTXH�LQ�WRXULVP´��$QQDOV�RI�7RXULVP�5HVHDUFK��9RO������Q�����SS����������*5((1��+���&��+817(5�<�%��0225(������E���³$VVHVLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WRXULVP�GHYHORSPHQW��XVH�RI�WKH�'HOSKL�WHFKQLTXH´��7RXULVP�0DQDJHPHQW��Q������SS����������,1(0� �������� ³,QIRUPDFLyQ� VREUH� HO� PHUFDGR� GH� WUDEDMR�� 5HVXPHQ� DQXDO� GH� GDWRV� GHO�REVHUYDWRULR�RFXSDFLRQDO´��0DGULG�.$<1$.��(��<�-�$��0$&$8/$<���������³7KH�'HOSKL�WHFKQLTXH�LQ�WKH�PHDVXUHPHQW�RI�WRXULVP�PDUNHW�SRWHQWLDO��WKH�FDVH�RI�1RYD�6FRWLD´��7RXULVP�0DQDJHPHQW��Q����SS���������/,8�� -�� &�� �������� ³+DZDLL� WRXULVP� LQ� WKH� \HDU� ������ D� 'HOSKL� IRUHFDVW´�� 7RXULVP�0DQDJHPHQW� Q����SS����������



��

/Ï3(=�� $�0�� �������� ³(O� FRPHUFLR� HOHFWUyQLFR� HQ� ODV� UHJLRQHV� GH� (VSDxD´�� )XHQWHV�(VWDGtVWLFDV��Q������SS��������/Ï3(=�0$57Ë1�� )�� <� -�0�� 9(&,$1$� �������� ³(QIRTXH� HVWUXFWXUDO� YV� UHFXUVRV� \�FDSDFLGDGHV��XQ�HVWXGLR�HPStULFR�GH�ORV�IDFWRUHV�FODYH�GH�p[LWR�GH�ODV�DJHQFLDV�GH�YLDMHV�HQ�(VSDxD´�� 'HSDUWDPHQWR� GH� (FRQRPtD� GH� OD� (PSUHVD� GH� OD� 8QLYHUVLGDG� $XWyQRPD� GH�%DUFHORQD��'RFXPHQWR�GH�WUDEDMR���������//2<'�� -��� -�0��/$�/23$�<�&�*��%5$81/,&+� �������� ³3UHGLFWLQJ� FKDQJHV� LQ�+RQJ�.RQJ¶V� KRHO� LQGXVWU\� JLYHQ� WKH� FKDQJH� LQ� VRYHUHLJQW\� IURP� %ULWDLQ� WR� FKLQD� LQ� ����´��-RXUQDO�RI�7UDYHO�UHVHDUFK��9RO������PD\R��SS����������0$5&+$17(�� $��� %�� 257(*$� <� -�/�� 6È1&+(=�2//(52� �������� ³$QiOLVLV� GHO�GHVDMXVWH� HGXFDWLYR� HQ� KRWHOHV� \� UHVWDXUDQWHV� GH� $QGDOXFtD� PHGLDQWH� XQ� PRGHOR� ORJLW�PXOWLQRPLDO´��&RPXQLFDFLyQ�SUHVHQWDGD�DO�,;WK�1DWLRQDO�0HHWLQJ�RI�$3'5��/LVERD�0,//(5��*�� �������� ³WKH� GHYHORSPHQW� RI� LQGLFDWRUV� IRU� VXVWDLQDEOH� WRXULVP� UHVXOWV� RI� D�'HOSKL�VXUYH\�RI�WRXULVP�UHVHDUFKHUV´��7RXULVP�0DQDJHPHQW�� Q������SS����������02(//(5��*�+��<�(�/��6+$)(5� �������� ³7KH�'HOSKL� WHFKQLTXH�� D� WRRO� IRU� ORQJ�UDQJH�WUDYHO� DQG� WRXULVP�SODQQLQJ´�� HQ� ³7UDYHO�� WRXULVP�DQG� KRVSLWDOLW\� UHVHUDUFK�� D� KDQGERRN�IRU� PDQDJHUV� DQG� UHVHDUFKHUV´�� -�5�%�� 5LWFKLH� \� &�5�� *RHOGQHU�� (GLWRUHV�� SS�� ���������:LOH\��1XHYD�<RUN�257(*$�� %��� $�� 0$5&+$17(� <� -�/�� 6È1&+(=�2//(52� ��������� ³$QiOLVLV� GH�1XHYDV� &RPSHWHQFLDV� 3URIHVLRQDOHV� HQ� ORV� 6HFWRUHV� GH� 7UDQVSRUWH� GH� 9LDMHURV SRU�&DUUHWHUD�� $JHQFLDV� GH� 9LDMHV� \� *XtDV� GH� 7XULVPR� GH� $QGDOXFtD´�� )HGHUDFLyQ� GH�&RPXQLFDFLRQHV��7UDQVSRUWH�\�0DU�GH�8*7�$QGDOXFtD��0iODJD�257(*$�� %��� $�� 0$5&+$17(�� -�/�� 6È1&+(=�2//(52�� )�-�� %/$1&2� <� 3��*8=0È1� �����E��� ³1HFHVLGDGHV�)RUPDWLYDV�(PHUJHQWHV HQ� ORV�6HFWRUHV�GH�7UDQVSRUWH�GH� 9LDMHURV� SRU� &DUUHWHUD�� $JHQFLDV� GH� 9LDMHV� \� *XtDV� GH� 7XULVPR� GH� $QGDOXFtD´��)HGHUDFLyQ�GH�&RPXQLFDFLRQHV��7UDQVSRUWH�\�0DU�GH�8*7�$QGDOXFtD��0iODJD�3$5$685$0$1�� $��� 9�$�� =(,7+$0/� <� /�� %(55<� �������� ³0RUH� RQ� LPSURYLQJ�VHUYLFH�TXDOLW\�PHDVXUHPHQW´��-RXUQDO�RI�UHWDLOLQJ� 9RO�����Q�����SS����������3257(5��0�(�� �������� ³6HU� FRPSHWLWLYR��1XHYDV� DSRUWDFLRQHV� \� FRQFOXVLRQHV´� 'HXVWR��%LOEDR�38&=.Ï��/��<�7��5È7=���������³7RXULVW�DQG�UHVLGHQW�SHUFHSWLRQV�RI�WKH�SK\VLFDO�LPSDFWV�RI�WRXULVP�DW�ODNH�%DODWRQ��+XQJU\��LVVXHV�RIU�VXVWDLQDEOH�WRXULVP�PDQDJHPHQW´��-RXUQDO�RI�6XVWDLQDEOH�7RULVP� 9RO�����Q�����SS����������6È1&+(=�2//(52�� -�/�� �������� ³'HVDMXVWH� (GXFDWLYR�� ([LVWHQFLD�� 0HGLFLyQ� H�,PSOLFDFLRQHV� HQ� OD� ,QGXVWULD� +RVWHOHUD� GH� $QGDOXFtD´��7pVLV� 'RFWRUDO�� 8QLYHUVLGDG� GH�0iODJD�6È1&+(=�2//(52��-�/��<�-�$��&$0326���������³$QiOLVLV�GH�OD�PRYLOLGDG�LQWHUQD�GH�ORV�WUDEDMDGRUHV�GH�KRWHOHV�\�UHVWDXUDQWHV�GH�$QGDOXFtD�PHGLDQWH�XQ�PRGHOR�GH�GXUDFLyQ´��&RPXQLFDFLyQ�SUHVHQWDGD�DO�,;WK�1DWLRQDO�0HHWLQJ�RI�$3'5��/LVERD�60,7+��6�/�-����������³7RXULVP�DQDO\VLV���D�KDQGERRN´�� /RQJPDQ��+DUORZ�7,'(6:(//�� &��� 7�� 08/(6� <� %�� )$8/.1(5� �������� ³$� LQWHJUDWLYH� DSSURDFK� WR�WRXULVP�IRUHFDVWLQJ��D�JODQFH�LQ�WKH�UHDUYLHZ�PLUURU´��-RXUQDO�RI�7UDYHO�5HVHDUFK� 9RO������QRYLHPEUH��SS����������<21*��<�:���.�$��.(1*�<�7�/�� /(1*� �������� ³$�'HOSKL� IRUHFDVW� IRU� WKH� 6LQJDSRUH�WRXULVP� LQGXVWU\�� IXWXUH� VFHQDULR� DQG� PDUNHWLQJ� LPSOLFDWLRQV´�� ,QWHUQDWLRQDO� 0DUNHWLQJ�5HYLHZV��Q����SS��������
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