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)URP�������0D\������LQ�&RSHQKDJHQ��'HQPDUN��D�ZRUNVKRS�ZDV�KHOG��HQWLWOHG�+RUPRQHV�DQG�(QGRFULQH�'LVUXSWHUV�LQ�)RRG�DQG�:DWHU��3RVVLEOH�,PSDFW�RQ�+XPDQ+HDOWK��7KH�ZRUNVKRS�ZDV�RUJDQLVHG�E\�3URIHVVRU�1LHOV�6NDNNHEDHN��WKH�'DQLVKUHVHDUFKHU�ZKR�SXEOLVKHG�D�PHWD�DQDO\VLV�RI�KXPDQ�VSHUP�TXDOLW\�GDWD�LQ�WKH�HDUO\QLQHWLHV��7KLV�VWXG\��WRJHWKHU�ZLWK�WKH�ERRN�HQWLWOHG�³2XU�6WROH�)XWXUH´�ZULWWHQ�E\::)�HPSOR\HH�7KHR�&ROERUQ��VWLUUHG�XS�WKH�GLVFXVVLRQ�DERXW�HQGRFULQH�GLVUXSWLRQDQG�WKH�SRVVLEOH�FRQQHFWLRQ�EHWZHHQ�ZLOGOLIH�HIIHFWV�DQG�KXPDQ�HIIHFWV�&RQVHTXHQWO\��VXEVWDQWLDO�UHVHDUFK�IXQGV�ZHUH�DOORFDWHG�WR�WKH�VXEMHFW��HVSHFLDOO\�LQWKH�86$�DQG�-DSDQ��ZKLFK�WULJJHUHG�D�ZHDOWK�RI�UHVHDUFK�RQ�WKH�VXEMHFW�
7KH�SUHVHQW�ZRUNVKRS�JDYH�D�VWDWH�RI�WKH�DUW�RYHUYLHZ�PDLQO\�RQ�KXPDQ�KHDOWK�LVVXHV�ZLWK�VRPH�DWWHQWLRQ�IRU�ZLOGOLIH�HIIHFWV��7KH�JHQHUDO�SLFWXUH�HPHUJHV�RI�VSHFLILFZLOGOLIH�HIIHFWV�DW�ORFDWLRQV�RI�KLJK�FKHPLFDO�VSLOOV��ZKHUHDV�LQ�WHUPV�RI�KXPDQ�KHDOWKWKH�VLWXDWLRQ�LV�OHVV�FOHDU��$�VHULHV�RI�KXPDQ�HQGRFULQH�UHODWHG�KHDOWK�FRQGLWLRQV�KDYHEHHQ�LPSOLFDWHG�LQ�WKH�HQGRFULQH�GLVUXSWHU�GHEDWH��EXW�QR�FDXVDO�UHODWLRQVKLS�EHWZHHQH[SRVXUH�DQG�KHDOWK�HIIHFWV�KDV�EHHQ�HVWDEOLVKHG�VRIDU��7KHUH�LV�D�SDUWLFXODU�ODFN�RIDFWXDO�KXPDQ�H[SRVXUH�GDWD�WKDW�ZRXOG�HQDEOH�WKH�VWXG\�RI�SRVVLEOH�FDXVDOLW\��7KHZRUNVKRS�JDYH�VRPH�OLPLWHG�H[SRVXUH�GDWD��ZKLFK�PD\�EH�D�VWDUWLQJ�SRLQW�IRU�IXWXUHDQDO\VHV�RI�KXPDQ�ULVN�
$ VXEVWDQWLDO�QXPEHU�RI�RXWVWDQGLQJ�VFLHQWLVWV�ZRUNLQJ�LQ�WKLV�ILHOG�JDYH�OHFWXUHV�DWWKH�ZRUNVKRS��SURYLGLQJ�D�JRRG�RYHUYLHZ�RI�WKH�FXUUHQW�VLWXDWLRQ�LQ�KXPDQ�HQGRFULQHGLVUXSWHU�UHVHDUFK��,Q�WKH�GHWDLOHG�UHSRUW�JLYHQ�EHORZ�WKH�RXWOLQH�RI�WKH�SURJUDP�LVIROORZHG�DQG�FRPPHQWV�DUH�JLYHQ�ZKHUH�DSSURSULDWH�
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7KUHH�LQWURGXFWRU\�OHFWXUHV�IURP�WKUHH�GLIIHUHQW�SHUVSHFWLYHV�RI�WKH�VXEMHFW�FOHDUO\EURXJKW�WKH�LVVXH�LQWR�IRFXV��0F/DFKODQ�JDYH�DQ�RYHUYLHZ�RI�GLHWK\OVWLOEHVWURO��'(6��UHODWHG�UHVHDUFK��'(6�LV�D�V\QWKHWLF�HVWURJHQ��ZKLFK�ZDV�XVHG�DV�D�GUXJ�WR�SUHYHQWVSRQWDQHRXV�DERUWLRQ��DQG�ZDV�ODWHU�IRXQG�WR�SURGXFH�PDOIRUPDWLRQV�LQ�WKH�JHQLWDORUJDQV�RI�IHPDOH�DQG�PDOH�RIIVSULQJ��,Q�DGGLWLRQ��WKH�ULVN�RI�FHUYLFDO�FDQFHU�DSSHDUHGWR�EH�LQFUHDVHG�LQ�SUHQDWDO�H[SRVHG�ZRPHQ��'(6�KDV�EHHQ�SXW�IRUZDUG�DV�WKHSURWRW\SH�HQGRFULQH�GLVUXSWHU��,W�VKRXOG�EH�UHDOLVHG��KRZHYHU��WKDW�WKH�VLWXDWLRQ�ZLWK'(6�LV�XQLTXH�LQ�VHYHUDO�ZD\V��7KHUH�ZDV�LQWHQWLRQDO�H[SRVXUH�WR�KLJK�WKHUDSHXWLFGRVHV�GXULQJ�SUHJQDQF\��DQG�'(6�KDV�D�KLJKHU�DIILQLW\�IRU�WKH�HVWURJHQ�UHFHSWRU�WKDQQDWXUDO�HVWURJHQV��(QYLURQPHQWDO�HVWURJHQV�SUREDEO\�GR�QRW�UHDFK�VXFK�KLJKFRQFHQWUDWLRQV�LQ�WKH�ERG\��DQG�IXUWKHUPRUH�WKHLU�HVWURJHQLFLW\�LV�PDQ\�RUGHUV�RIPDJQLWXGH�ORZHU�WKDQ�QDWXUDO�HVWURJHQV�
$VKE\�KDV�SHUIRUPHG�D�VHULHV�RI�VWXGLHV�RQ�HQGRFULQH�GLVUXSWHU�HIIHFWV�LQ�DQLPDOH[SHULPHQWV��+H�DOOXGHG�WR�LQFRQVLVWHQFLHV�LQ�UHVXOWV�EHWZHHQ�ODERUDWRULHV��ZKLFKFRXOG�LQ�RQH�FDVH�EH�H[SODLQHG�E\�GLIIHUHQFHV�LQ�IHHG�FRPSRVLWLRQ��DQG�LQ�DQRWKHU�E\GLIIHUHQFHV�LQ�H[SRVXUH�URXWH��)XUWKHUPRUH��WKHUH�LV�QR�HYLGHQFH�WR�GDWH�WR�VXJJHVW�WKDWHQGRFULQH�GLVUXSWHUV�KDYH�V\QHUJLVWLF�HIIHFWV��0DLQ�LVVXHV�LQ�WKLV�DUHD�FRQFHUQ�WKHVSHFLILFLW\�IRU�WKH�UHSURGXFWLYH�RUJDQV�DQG�WKH�SRVVLELOLW\�WKDW�HIIHFWV�PD\�RFFXU�DWGRVDJHV�EHORZ�WKH�HVWDEOLVKHG�12$(/��DV�FXUUHQW�WHVWLQJ�SURFHGXUHV�PD\�QRW�LQFOXGHDOO�UHOHYDQW�HQGRFULQH�HQG�SRLQWV��7KH�SXEOLF�LQWHUHVW�LQ�WKH�LVVXH�KDV�FDXVHG�DQ\�VWXG\�ZKLFK�VKRZV�HIIHFWV�WR�JHW�PXFK�DWWHQWLRQ��LQ�VSLWH�RI�WKH�ODFN�RI�UHSURGXFLELOLW\�RIVRPH�RI�WKH�UHVXOWV��$VKE\�DUJXHG�IRU�VWURQJ�VFLHQWLILF�VFUXWLQ\�RXWVLGH�WKH�SXEOLFDUHQD��,Q�DGGLWLRQ�KH�DGYRFDWHG�GLVFXVVLRQV�RI�WKH�UHOHYDQFH�RI�VRPH�RI�WKH�VWXGLHV�H�J��LQ�YLWUR�HVWURJHQLFLW\�DVVD\V�DQG�LQ�YLYR�WHVWV�ZKHUH�YHU\�KLJK�HIIHFWLYH�GRVDJHVZHUH�XVHG�
6NDNNHEDHN�VXPPDULVHG�ROG�DQG�QHZ�VWXGLHV�RQ�VSHUP�TXDOLW\�DQG�JHQLWDOPDOIRUPDWLRQV�LQ�PDQ��1HZ�VWXGLHV�KDYH�DJDLQ�VKRZQ�ORZ�VSHUP�QXPEHUV�LQ�\RXQJ'DQLVK�PHQ��ZKLFK�PD\�KDYH�FRQVHTXHQFHV�IRU�IHUWLOLW\��7KH�GLIIHUHQFHV�EHWZHHQHWKQLF�SRSXODWLRQV��WKH�YDULDELOLW\�ZLWK�VHDVRQ��DQG�PHWKRGRORJLFDO�LVVXHV�ZHUH�DOVRWRXFKHG�XSRQ��+H�VXJJHVWHG�WKH�7HVWLFXODU�'\VJHQHVLV�6\QGURPH�DV�D�WHUP�FRPELQLQJDOO�PRUSKRORJLF�DQG�IXQFWLRQDO�HQG�SRLQWV��VXJJHVWLQJ�D�FRPPRQ�FDXVH�LQ�DGYHUVHHQYLURQPHQWDO�LQIOXHQFHV��+RZHYHU��KH�GLG�SURYLGH�QHLWKHU�GDWD�WR�VKRZ�WKH�FRPPRQSDWKRJHQHVLV�RI�WKH�YDULRXV�HIIHFWV�QRWHG��QRU�ZDV�DQ\�HYLGHQFH�VKRZQ�IRU�FDXVDOLW\�LQUHODWLRQ�WR�HQYLURQPHQWDO�H[SRVXUHV�
7DNHQ�WRJHWKHU��WKH�LQWURGXFWRU\�OHFWXUHV�FOHDUO\�LOOXVWUDWHG�WKH�SUHVHQW�VWDWH�RI�DIIDLUV�ZKLFK�FDQ�EH�VXPPDULVHG�DV�IROORZV��2Q�WKH�RQH�KDQG�ZH�NQRZ�DERXW�WKH�GHYDVWDWLQJHIIHFWV�RI�'(6�H[SRVXUH�LQ�SUHJQDQF\��ZKLFK�KDV�PDGH�FOHDU�WKDW�H[SRVXUH�WRHQGRFULQH�FRPSRXQGV�PD\�SURIRXQGO\�DIIHFW�WKH�UHSURGXFWLYH�V\VWHP�LQ�PDQ�+RZHYHU��DV�H[SODLQHG�DERYH��'(6�LV�D�YHU\�VSHFLDO�FDVH��YHU\�GLIIHUHQW�IURP�WKHHQYLURQPHQWDO�H[SRVXUHV�WKDW�ZH�HQFRXQWHU��2Q�WKH�RWKHU�KDQG��ZH�VHH�UHSURGXFWLYH
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0ROOHU�UHYLHZHG�WKH�WUHQGV�LQ�WKH�LQFLGHQFHV�RI�WHVWLV�DQG�SURVWDWH�FDQFHU�XVLQJ�'DQLVK&DQFHU�5HJLVWU\�GDWD��+H�VKRZHG�WKDW�IRU�ERWK�GLVHDVHV�WKH�LQFUHDVHV�LQ�LQFLGHQFH�KDYHEHHQ�OHYHOOLQJ�RII��XS�WR�HYHQ�D�UHGXFWLRQ�IRU�SURVWDWH�FDQFHU��+H�IRXQG�QR�JURXQGV�WRVXJJHVW�D�VWURQJ�UROH�IRU�H[RJHQRXV�KRUPRQDO�H[SRVXUHV�LQ�WKHVH�FDQFHUV��7RSSDULUHYLHZHG�WKH�LQFLGHQFHV�LQ�FU\SWRUFKLGLVP�DQG�K\SRVSDGLDV�XVLQJ�GDWD�IURP�WKH,QWHUQDWLRQDO�&OHDULQJ�+RXVH�IRU�%LUWK�'HIHFWV�0RQLWRULQJ�6\VWHPV��+H�FRQVLGHUHGWKHVH�GDWD�DV�XQUHOLDEOH�DQG�QRWHG�PXFK�SRVVLEOH�FRQIRXQGLQJ�IDFWRUV��VXFK�DVPDWHUQDO�ERG\�ZHLJKW��RUGHU�RI�ELUWK��ELUWK�ZHLJKW��SUHPDWXUHO\�DQG�WKUHDWHQHGDERUWLRQ��)XUWKHUPRUH��KH�VWDWHG�WKDW�WKH�KXPDQ�IHWXV�LV�³EDWKHG�LQ�HVWURJHQ´���GXH�WRWKH�DEVHQFH�RI��HVWURJHQ�ELQGLQJ�SURWHLQV��ZKHUHDV�DQGURJHQV�DUH�DEVHQW�LQ�WKH�IHWXV�DQG�GR�QRW�RFFXU�EHIRUH�SXEHUW\�DIWHU�/+�VWLPXODWLRQ��7KH�LQIOXHQFH�RI�H[RJHQRXVHVWURJHQLF�DQG�DQGURJHQLF�FRPSRXQGV�LV�IDU�IURP�FOHDU��0DQ\�SRVVLEOH�IRUPV�RI�ELDVDQG�PHWKRGRORJLFDO�GLIIHUHQFHV�GR�QRW�DOORZ�FOHDU�FRQFOXVLRQV�RQ�FDXVDOLW\��-RXDQQHWUHYLHZHG�WUHQGV�LQ�VHPHQ�TXDOLW\�ZRUOGZLGH��+H�OLVWHG�D�VHULHV�RI�FRIRXQGHUV�RI�VSHUPQXPEHUV��HWKQLF�RULJLQ��DJH��VH[XDO�DFWLYLW\��PHGLFDWLRQ��VWUHVV��GLHW��FORWKLQJ�VPRNLQJ��VHDVRQ��DEVWLQHQFH�WLPH��DQDO\WLFDO�PHWKRGV�DQG�VWDWLVWLFV��,ZDPRWRGHVFULEHG�WKH�VHDVRQDOO\�LQ�VSHUP�FRQFHQWUDWLRQ��YDU\LQJ�EHWZHHQ����DQG����PLOOLRQSHU�PO�RQ�DYHUDJH�EHWZHHQ�WKH�VHDVRQV��ZLWK�KLJKV�LQ�DXWXPQ�DQG�ORZV�LQ�VSULQJ�:DQJ�UHYLHZHG�ZRUOG�ZLGH�WUHQGV�LQ�PDOH�UHSURGXFWLYH�KHDOWK�DQG�FRQFOXGHG�WKDW�QRDGYHUVH�WUHQGV�ZHUH�YLVLEOH��6KH�FRQFOXGHG�WKDW�LQ�YLHZ�RI�WKH�UHODWLYHO\�KLJK�OHYHOV�RIQDWXUDO�HVWURJHQV�LQ�WKH�KXPDQ�ERG\��RWKHU�IDFWRUV�WKDQ�HQGRFULQH�GLVUXSWHUV�PD\�EHLPSRUWDQW�LQ�WKH�SDWKRJHQHVLV�RI�UHSURGXFWLYH�DQRPDOLHV�
0RUL�GHVFULEHG�OLIHWLPH�FKDQJHV�LQ�WHVWLV�ZHLJKW�LQ�PDQ��$IWHU�DQ�LQFUHDVH�LQ�\RXWK�SHDN�ZHLJKW�LV�UHDFKHG�IROORZHG�E\�D�GHFUHDVH�LQ�ODWHU�OLIH��$Q�H[WHQVLYH�VWXG\�VKRZHGWKDW�GXULQJ�WKH�ODVW�WKUHH�GHFDGHV�WKH�ZHLJKW�FXUYH�KDV�VKLIWHG�WRZDUG�\RXQJHU�DJH�7KH�FDXVHV�IRU�WKLV�DUH�XQFOHDU��WKH\�FRLQFLGH�ZLWK�RWKHU�VWXGLHV�VKRZLQJ�D�WUHQGWRZDUG�HDUOLHU�SXEHUW\��,QWHUHVWLQJO\��DQDO\VHV�RI�XPELOLFDO�FRUG�EORRG�VKRZHG�WKDWI\WRHVWURJHQV�GLDG]HLQ��JHQLVWHLQ�DQG�HTXRO�ZHUH�SUHVHQW�LQ�WKH�SSE�UDQJH��FDGPLXP�OHDG��ELVSKHQRO�$�DQG�QRQ\OSKHQRO�LQ�WKH�SSW�UDQJH��DQG�''(��3&%�DQG�GLR[LQV�LQHYHQ�ORZHU�FRQFHQWUDWLRQV��$W�WKHVH�FRQFHQWUDWLRQV�LW�VHHPV�XQOLNHO\�WKDW�WKHVHFRPSRXQGV�KDYH�DQ\�PHDVXUDEOH�HQGRFULQH�HIIHFW�
7KLV�VHVVLRQ�VKRZHG�WKDW�OLWWOH�SURJUHVV�KDV�EHHQ�PDGH�LQ�LGHQWLI\LQJ�ZKHWKHUHQGRFULQH�GLVUXSWHUV�DFWXDOO\�LQIOXHQFH�PDOH�UHSURGXFWLYH�KHDOWK��7KH�H[SRVXUH�GDWDVKRZQ�E\�0RUL�VKRZHG�WKDW�DFWXDO�H[SRVXUH�WR�HQGRFULQH�GLVUXSWHUV�ZDV�YHU\�ORZ�LQKLV�VWXG\��PRVW�OLNHO\�IDU�EHORZ�FRQFHQWUDWLRQV�WKDW�PD\�KDYH�DQ�HIIHFW�RQUHSURGXFWLYH�RUJDQ�IXQFWLRQ�
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���(SLGHPLRORJ\�RI�EUHDVW�FDQFHU��DQHQYLURQPHQWDO�GHVHDVH"
6DVFR�UHYLHZHG�WKH�H[WHQVLYH�OLWHUDWXUH�RQ�EUHDVW�FDQFHU�GHWHUPLQDQWV��LQFOXGLQJOLIHWLPH�HVWURJHQ�H[SRVXUH�DQG�OLIHVW\OH�IDFWRUV��1R�HYLGHQFH�WR�GDWH�H[LVWV�IRU�D�FDXVDOUROH�IRU�HQYLURQPHQWDO�HVWURJHQV�LQ�EUHDVW�FDQFHU��+XII�VWLSXODWHG�WKDW�WKH�FDXVHV�IRUWKH�RYHUZKHOPLQJ�PDMRULW\�RI�EUHDVW�DQG�RWKHU�FDQFHUV�UHPDLQ�XQNQRZQ��+H�SURSRVHGWKDW�FDQFHU�ULVN�LV�D�IXQFWLRQ�RI�SUHGLVSRVLWLRQ��HQYLURQPHQW�DQG�DJH��ZLWKHQYLURQPHQW�EHLQJ�WKH�RQO\�IDFWRU�WKDW�FDQ�EH�LQIOXHQFHG�E\�OLIHVW\OH��7KH�SRVVLEOHLQIOXHQFH�RI�HQYLURQPHQWDO�HVWURJHQV�ZDV�VXJJHVWHG��EXW�QRW�VXEVWDQWLDWHG�E\�GDWD�5XVVR�SUHVHQWHG�HIIHFWV�RI�HVWURJHQLF�FRPSRXQGV�RQ�WKH�WUDQVIRUPDWLRQ�RI�FHOOV�LQFXOWXUH��6XFK�PHFKDQLVWLF�VWXGLHV�PD\�XQUDYHO�PHFKDQLVPV�RI�WKH�LQLWLDWLRQ�RI�EUHDVWFDQFHU��7KLV�VHVVLRQ�JDYH�QR�FOXHV�DV�UHJDUGV�WKH�UHODWLRQVKLS�EHWZHHQ�EUHDVW�FDQFHUDQG�HQGRFULQH�GLVUXSWHU�H[SRVXUHV�
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�� 'LVRUGHUV�RI�SXEHUW\�DQG�MXYHQLOH�REHVLW\
6XOWDQ�DQG�-XXO�SUHVHQWHG�WKH�UROHV�RI�DQGURJHQV�DQG�HVWURJHQV�UHVSHFWLYHO\�RQ�JURZWKDQG�VH[XDO�PDWXUDWLRQ��%RXUJXLJQRQ�VWDWHG�WKDW�SXEHUW\�RQVHW�PD\�EH�SUHQDWDOO\SURJUDPPHG�E\�H[FHVV�DQGURJHQV�RU�E\�UHPRYDO�RI�QHJDWLYH�IHHGEDFN�RI�VH[�KRUPRQHDFWLRQ��$�SRVVLEOH�UROH�RI�HQGRFULQH�GLVUXSWHUV�ZDV�VXJJHVWHG��,Q�VHUXP�RI�IRUHLJQDGRSWHG�NLGV�LQ�%HOJLXP������QJ�RI�SS�''(�ZDV�IRXQG��ZKLFK�ZDV�K\SRWKHVLVHG�WRPHGLDWH�HDUO\�SXEHUW\�RQVHW��+RZHYHU��GLHW�DQG�OLJKW��"��ZHUH�DOVR�PHQWLRQHG�DVSRVVLEOH�FDXVDWLYH�IDFWRUV��$�FRPPHQW�IURP�WKH�DGLHQFH��*UD\��ZDV�WKDW�SS�''(�LVQRW�HVWURJHQLF��LQ�FRQWUDVW�WR�RS�''(��$QRWKHU�FRPPHQW��6KDUSH��VXJJHVWHG�WKDWSUHQDWDO�QXWULWLRQDO�SURJUDPPLQJ�PD\�LQIOXHQFH�SXEHUW\�RQVHW��3DUWVFK�GHVFULEHG�WKHHSLGHPLRORJ\�RI�SUHFRFLRXV�SXEHUW\��1R�WLPH�WUHQGV�ZHUH�QRWHG��/HH��IRU�WKH�86$�DQG�GH�0XLQFN�.HL]HU�6FKUDPD��IRU�(XURSH��VKRZHG�VHFXODU�WUHQGV�WRZDUG�D�ORZHUDJH�DW�RQVHW�RI�SXEHUW\�DQG�PHQDUFKH�LQ�ZHVWHUQ�SRSXODWLRQV��ZKHUHDV�DJH�DW�SXEHUW\VHHPV�WR�VWDELOLVH�GXULQJ�WKH�ODVW�GHFDGH��3RVVLEOH�FDXVHV�PHQWLRQHG�ZHUH�VRFLR�HFRQRPLF�VWDWXV��KHDOWK�VHUYLFH��XUEDQLVDWLRQ��QXWULWLRQ�DQG�HQYLURQPHQWDO�FKHPLFDOV�,Q�WKH�GLVFXVVLRQ�WKDW�IROORZHG��DOVR�IDPLO\�FRQIOLFW��RSHQLQJ�XS�RI�VRFLHW\��VH[XDODEXVH�DQG�YHJHWDULDQLVP�ZHUH�PHQWLRQHG�DV�IDFWRUV�SRVVLEO\�UHODWHG�WR�HDUO\�PHQDUFKH�$QDEROLF�VWHURLG�XVH�LQ�FDWWOH�IRU�PHDW�SURGXFWLRQ�ZDV�PHQWLRQHG�DV�D�SRVVLEOH�VRXUFHRI�KXPDQ�H[SRVXUH�WR�VH[�VWHURLGV��ZKLFK�ZDV�TXHVWLRQHG�E\�UHPDUNV�DERXW�WKHDEVHQFH�RI�LQFUHDVHG�PDPPDH�JURZWK�LQ�ER\V��DQG�WKH�IDFW�WKDW�DFFLGHQWDO�LQWDNH�RIFRQWUDFHSWLYHV�E\�FKLOGUHQ�KDV�QHYHU�JLYHQ�ULVH�WR�REVHUYHG�ORQJ�WHUP�HIIHFWV�
6RUHQVHQ�GHVFULEHG�WKH�JOREDO�HSLGHPLF�RI�REHVLW\��ZLWK�LWV�ILUVW�ZDYH�LQ�WKH�ELUWKFRKRUW�DIWHU�::,,�DQG�WKH�VHFRQG�ZDYH�LQ�WKH�ELUWK�FRKRUW�RI�WKH�HDUO\�VL[WLHV��)DPLO\VWXGLHV�KDYH�VKRZQ�WKDW�JHQHWLF�SUHGLVSRVLWLRQ�SOD\V�D�UROH��KRZHYHU�LQ�YLHZ�RI�WKHGHYHORSPHQW�RI�WKH�HSLGHPLF�HQYLURQPHQWDO�IDFWRUV�DUH�SUREDEO\�FUXFLDO��,QDFWLYLW\DQG�IRRG�FRQVXPSWLRQ�DUH�LQFUHDVHG�LQ�REHVLW\��EXW�ZKHWKHU�WKHVH�DUH�WKH�FDXVDOIDFWRUV�UHPDLQV�XQFOHDU��7KH�UROH�RI�OHSWLQ��DOWKRXJK�LWV�SK\VLRORJLFDO�IXQFWLRQ�LVXQUDYHOOHG��LQ�WKH�HSLGHPLF�LV�VWLOO�FRQWURYHUVLDO��7KH�UHODWLRQ�EHWZHHQ�ELUWK�ZHLJKWDQG�REHVLW\�ULVN�VXJJHVWV�WKDW�SUHQDWDO�SURJUDPPLQJ�PD\�SOD\�D�UROH��EXW�WKH�H[DFWH[SODQDWLRQ�UHPDLQV�XQFOHDU��6XUSULVLQJO\��VLQFH�WKH�QLQHWLHV�WKH�SUHYDOHQFH�RI�REHVLW\LQ�\RXQJ�PHQ�LV�UDSLGO\�GHFOLQLQJ��IXUWKHU�VXEVWDQWLDWLQJ�WKH�SRVVLEOH�UROH�RIHQYLURQPHQWDO�IDFWRUV�
,Q�VXPPDU\��WKLV�VHVVLRQ�VKRZHG�VXEVWDQWLDO�FKDQJHV�LQ�SXEHUW\�RQVHW��DJH�DWPHQDUFKH�DQG�REHVLW\�LQ�ZHVWHUQ�VRFLHW\��VXJJHVWLQJ�HQYLURQPHQWDO�LQIOXHQFHV�:KHWKHU�HQGRFULQH�GLVUXSWLRQ�SOD\V�D�UROH�LQ�WKHVH�SKHQRPHQD�LV�DV�\HW�XQFOHDU�
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���(IIHFWV�RI�KRUPRQH�GLVUXSWHUV�LQ�PDQ�DQGZLOGOLIH��$FFLGHQWV�DQG�FDVH�VWXGLHV
�
*XLOHWWH�GHVFULEHG�ZLOGOLIH�HIIHFWV�RI��HQYLURQPHQWDO�HQGRFULQH�GLVUXSWHUV��H�J��SS�''(��WKH�PDLQ�FRQWDPLQDQW�LQ�ODNH�$SRSND�LQ�)ORULGD�ZKHUH�JHQLWDO�RUJDQPDOIRUPDWLRQV�ZHUH�REVHUYHG�LQ�DOOLJDWRUV��0DWWKLHVVHQ�GHVFULEHG�HQGRFULQH�GLVUXSWHUVLQ�(QJOLVK�VXUIDFH�ZDWHU��ZKHUH�����RI�WKH�HVWURJHQLF�DFWLYLW\�ZDV�FDXVHG�E\�WKHQDWXUDO�KRUPRQH�HVWUDGLRO��� � 6HGLPHQWV�KDYH�EHHQ�VKRZQ�WR�FRQWDLQ����� J (�HTXLYDOHQW�SHU�JUDP�VHGLPHQW��7KLV�ZDV�PDLQO\�FDXVHG�E\�DQ�XQLGHQWLILHG�QRQVWHURLGQRQDON\OSKHQROLF�FRPSRXQG��2OHD�GHVFULEHG�D�PHWKRG�IRU�GHWHUPLQDWLRQ�RI�WKHHVWURJHQLF�ORDG�RI�KXPDQ�IDW�WLVVXH��&KLXPHOOR�GHVFULEHG�J\QHFRPDVWLD�LQ�FKLOGUHQXSRQ�H[SRVXUH�WR�HVWURJHQLF�SKDUPDFHXWLFDOV�DQG�6ZDQ�UHYLHZHG�WKH�KXPDQ�KHDOWKHIIHFWV�RI�'(6��.RJHYLQDV�UHYLHZHG�WKH�KXPDQ�WR[LFRORJ\�RI�GLR[LQ�DQG�%XGVWRV�2EUHJRQ�GHVFULEHG�WKH�DGYHUVH�KXPDQ�KHDOWK�HIIHFWV�RI�RUJDQRSKRVSKRUXV�SHVWLFLGHV�%RHUVPD�GHVFULEHG�VXEWOH�QHXURORJLFDO�HIIHFWV�LQ�D�JURXS�RI�����FKLOGUHQ�UHODWHG�WRSUHQDWDO�DQG�ODFWDWLRQDO�H[SRVXUH�WR�3&%��0HDVXUHPHQWV�VKRZHG��� J�O�3&%�LQPDWHUQDO�EORRG�DQG����� J�O�3&%�LQ�FRUG�EORRG��)XUWKHUPRUH��DW�DJH�����\HDUVEUHDVWIHG�EDELHV�KDG����� J�O�3&%�LQ�EORRG�ZKHUHDV�IRUPXOD�IHG�LQIDQWV�KDG����� J�O3&%�LQ�EORRG��%UHDVWIHHGLQJ�UHPDLQV�SUHIHUDEOH�IRU�YDULRXV�UHDVRQV�LQFOXGLQJ�EHWWHUPRWRU�GHYHORSPHQW�LQ�WKHVH�FKLOGUHQ�DQG�UHGXFHG�PDWHUQDO�ULVN�IRU�EUHDVW�FDQFHU��$ODUJH�&'&�VWXG\�LQ������NLGV�KDV�VKRZQ�QR�UHODWLRQVKLS�EHWZHHQ�3&%�H[SRVXUH�DQGFKLOG�GHYHORSPHQW�
�$OO�FXUUHQW�VWXGLHV�VKRZLQJ�UHSURGXFWLYH�HIIHFWV�RI�HQGRFULQH�FRPSRXQGV�LQ�ZLOGOLIHDV�ZHOO�DV�PDQ�UHODWH�WR�KLJK�H[SRVXUHV�DQG�RU�FRPSRXQGV�ZLWK�KLJK�HVWURJHQLFSRWHQF\��$�VHULHV�RI�FRQVWUDLQWV�RI�FXUUHQW�HQGRFULQH�GLVUXSWHU�UHVHDUFK�ZHUH�QRWHG�DVIROORZV��$V�UHJDUGV�WKH�HYDOXDWLRQ�RI�HIIHFWV�WKHUH�DUH�PXOWLSOH�HQGSRLQWV��HIIHFWV�PD\EH QRQ�VSHFLILF�DQG�RQ�WKH�ERUGHUOLQH�EHWZHHQ�QRUPDO�DQG�SDWKRORJLF��WKHGHYHORSPHQWDO�VWDJH�DW�H[SRVXUH�SOD\V�DQ�LPSRUWDQW�UROH��HIIHFWV�PD\�RU�PD\�QRW�KDYHD ORQJ�ODWHQF\��DQG�VXVFHSWLELOLW\�PD\�YDU\�ZLWKLQ�DQG�DPRQJ�VSHFLHV��$V�UHJDUGVH[SRVXUH�DVVHVVPHQW��LQ�UHDOLW\�H[SRVXUH�LV�DOZD\V�WR�D�PL[WXUH�RI�FRPSRXQGV��ZKLFKLQ�DGGLWLRQ�LV�ODUJHO\�XQLGHQWLILHG��PD\�RFFXU�IURP�YDULRXV�VRXUFHV�VXFK�DV�GUXJV�DQGFRQWDPLQDQWV��WLPH�DQG�GXUDWLRQ�RI�H[SRVXUH�PD\�YDU\��DQG�PHWKRGRORJLFDO�GHILFLWVPD\�SUHFOXGH�SURSHU�H[SRVXUH�DVVHVVPHQW��+XPDQ�DFWXDO�H[SRVXUH�DVVHVVPHQW�LVFXUUHQWO\�RQH�RI�WKH�FUXFLDO�ZKLWH�VSRWV�LQ�HQGRFULQH�GLVUXSWHU�ULVN�DVVHVVPHQW�
�
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���7R[LFRORJ\�DQG�PHFKDQLVPV�RI�DFWLRQ�RIHQGRFULQH�GLVUXSWHUV�LQ�DQLPDO�PRGHOV
�
1HZEROG�JDYH�DQ�RYHUYLHZ�RI�H[SHULPHQWDO�UHVHDUFK�RQ�'(6��DQG�VWLSXODWHG�WKHXQLTXH�KLJK�HVWURJHQLFLW\�RI�WKH�FRPSRXQG��6KH�QRWHG�WKDW�LQ�YLHZ�RI�GLIIHUHQFHVEHWZHHQ�VSHFLHV�LQ�WHUPV�RI�GHYHORSPHQWDO�WLPLQJ��H[SRVXUH�LQ�WKH�PRXVH�VKRXOGFRYHU�WKH�ILUVW�SRVWQDWDO�ZHHN�WR�PLPLFN�KXPDQ�SUHQDWDO�H[SRVXUH��&HUYLFDODGHQRFDUFLQRPD��RQH�RI�WKH�W\SLFDO�HIIHFWV�RI�'(6��LV�QRW�EURXJKW�DERXW�LQ�WKH�PRXVHE\ FRPSRXQGV�VXFK�DV�ELVSKHQRO�$��QRQ\OSKHQRO�DQG�PHWKR[\FKORU��ZKLFK�DUHSURPLQHQW�VXVSHFW�HVWURJHQLF�HQGRFULQH�GLVUXSWHUV�
�)RVWHU�UHYLHZHG�WKH�PDOH�GHYHORSPHQWDO�HIIHFWV�RI�SKWKDODWHV��DQG�PHQWLRQHG�WKH6HUWROL�FHOO�DV�WKH�PDLQ�WDUJHW�IRU�WKLV�FODVV�RI�FRPSRXQGV��+H�VKRZHG�WKDW�JHVWDWLRQGD\����WR����UHSUHVHQWV�WKH�VHQVLWLYH�SHULRG�LQ�WKH�UDW��ZKLFK�SURJUDPV�WKH�WHVWLFXODUUHVSRQVH�LQ�DGXOWKRRG��7KLV�H[SRVXUH�SHULRG�LV�QRW�FRYHUHG�HIIHFWLYHO\�LQ�WKH�FODVVLFGHYHORSPHQWDO�WR[LFLW\�VWXG\�ZLWK�H[SRVXUH�EHWZHHQ�JHVWDWLRQ�GD\V���DQG�����1HZSURWRFROV�H[WHQG�H[SRVXUH�WR�JHVWDWLRQ�GD\�����ZKLFK�SURYH�WR�EH�PRUH�VHQVLWLYH�LQWHUPV�RI�PDOH�UHSURGXFWLYH�WR[LFLW\�RI�SKWKDODWHV��+H�DGYRFDWHG�IRU�DGGLWLRQDO�HQGSRLQWV�IRU�VWXG\LQJ�HQGRFULQH�GLVUXSWLRQ��VXFK�DV�DQRJHQLWDO�GLVWDQFH�DW�ELUWK��QLSSOHUHWHQWLRQ�DW�SRVWQDWDO�GD\�����SUHQXSWLDO�VHSDUDWLRQ�DW�GD\�����DQG�DGXOW�WHVWLV�DQGHSLGLG\PDO�SDWKRORJ\�
�9RP�6DDO�GLVFXVVHG�WKH�SRVVLELOLW\�WKDW�HQGRFULQH�FRPSRXQGV�PD\�QRW�KDYH�WKHFODVVLFDO�VLJPRLG�HIIHFW�FXUYH�EXW�LQVWHDG�GLVSOD\�D�ELSKDVLF�UHVSRQVH�ZLWK�DQXQH[SHFWHG�UHVSRQVH�DW�YHU\�ORZ�GRVHV��+H�SUHVHQWHG�YHU\�ORZ�GRVH�HIIHFWV�RI��mJ�NJ�GD\�RI�ELVSKHQRO�$�RQ�VSHUP�DQG�SURVWDWH�LQ�PLFH��EXW�WKH�UHSURGXFLELOLW\�RIWKHVH�UHVXOWV�ZHUH�FKDOOHQJHG�E\�WKH�DXGLHQFH��6SHDURZ�VKRZHG�WKDW�HQGRFULQH�HIIHFWVPD\�YDU\�DV�PXFK�DV�IRXU�RUGHUV�RI�PDJQLWXGH�EHWZHHQ�SDUHQWDO�VWUDLQV�DQG�PL[HG)�¶V��LQGLFDWLQJ�WKDW�WKH�JHQHWLF�EDFNJURXQG�RI�WKH�PRGHO�V\VWHP�RI�FKRLFH�PD\�KDYHDQ�HQRUPRXV�LPSDFW�RQ�WKH�RXWFRPH��*UD\�UHYLHZHG�DQWLDQGURJHQV�DQG�WKHLU�HIIHFWV�LQH[SHULPHQWDO�DQLPDOV��0RVW�FRPSRXQGV�ZHUH�HIIHFWLYH�RQO\�DW�UHODWLYHO\�KLJK�GRVHV�RIDURXQG�����PJ�NJ�GD\��+H�VKRZHG�DGGLWLYLW\�EXW�QR�V\QHUJLVP�EHWZHHQ�SURF\PLGRQHDQG�GLEXW\OSKWKDODWH�ZLWK�UHVSHFW�WR�WKH�LQGXFWLRQ�RI�K\SRVSDGLDV��9HHUDPDFKDQHQLH[SRVHG�UDEELWV�SUHQDWDOO\�WR�GULQNLQJ�ZDWHU�FRQWDLQLQJ�D�PL[WXUH�RI�FRPPRQO\RFFXUULQJ�HQYLURQPHQWDO�FKHPLFDOV�DQG�IRXQG�VXEQRUPDO�UHSURGXFWLYH�SDUDPHWHUV�LQDGXOWKRRG��%URFN�SUHVHQWHG�FKURPDWRJUDSKLF�PHWKRGV�IRU�GHWHFWLRQ�RI�SKWKDODWHV�
�7KLV�VHVVLRQ�FRQWDLQHG�D�YDULHW\�RI�DQLPDO�PRGHO�UHVHDUFK�VKRZLQJ�WKDW�HQGRFULQHDFWLYH�FRPSRXQGV�PD\�FDXVH�UHSURGXFWLYH�WR[LFLW\��7KHUHIRUH�DGHTXDWH�ULVNDVVHVVPHQW�RI�VXFK�FRPSRXQGV�LV�QHHGHG��DQG�WKH�LQFOXVLRQ�RI�DGGLWLRQDO�HQG�SRLQWVIRU�HQGRFULQH�HIIHFWV�PD\�EH�ZDUUDQWHG��(VSHFLDOO\�WKH�UHODWLYHO\�KLJK�HIIHFWLYH�GRVHVDQG�WKH�FRQWURYHUVLDO�ORZ�GRVH�HIIHFWV�QHHG�WR�EH�ZHLJKHG�DJDLQVW�WKH�DFWXDO�KXPDQH[SRVXUH�OHYHOV�
�
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���+RUPRQHV�LQ�IRRG�±�WKHLU�GHWHFWLRQ�DQGELRPDUNHUV�RI�H[SRVXUH
�
7KH�XVH�RI�DQDEROLF�KRUPRQHV�IRU�VWLPXODWLRQ�RI�JURZWK�RI�FDWWOH�IRU�PHDW�SURGXFWLRQZDV�GLVFXVVHG��0H\HU�UHYLHZHG�WKH�HIIHFWLYHQHVV�RI�WKHVH�WUHDWPHQWV��DQG�+HQULFNVDQG�0DXPH�VKRZHG�UHVXOWV�RI�GHWHUPLQDWLRQV�RI�KRUPRQH�FRQFHQWUDWLRQV�LQ�PHDWSURGXFWV��6WHSKDQ\�HODERUDWHG�RQ�WKH�GLIIHUHQFHV�EHWZHHQ�(XURSH�DQG�WKH�86$�:KHUHDV�LQ�(XURSH�KRUPRQH�XVH�LV�EDQQHG�FRPSOHWHO\��WKH�86�DOORZV�WKH�XVH�RI�DUHVWULFWHG�QXPEHU�RI�FRPSRXQGV�XQGHU�VSHFLILF�FRQGLWLRQV��'D[HQEHUJHU�VKRZHG�WKDWPHDW�DQG�PLON�QDWXUDOO\�FRQWDLQV�PHDVXUDEOH�OHYHOV�RI�HVWUDGLRO�DQG�GHULYDWLYHV��,W�LVQRW�FOHDU�ZKHWKHU�DGGLWLRQDO�KRUPRQH�WUHDWPHQWV�LQ�PHDW�SURGXFWLRQ�SURYLGH�DQDGGLWLRQDO�ULVN�RI�HQGRFULQH�GLVUXSWLRQ�
�/DUVHQ�SUHVHQWHG�D�'DQLVK�IRRG�VXUYHLOODQFH�VWXG\�LQ�ZKLFK�D�R��H[SRVXUH�WR�D�VHULHVRI�FRPSRXQGV�ZLWK�DOOHJHG�HQGRFULQH�GLVUXSWLQJ�SURSHUWLHV�ZDV�HVWLPDWHG��,W�DSSHDUHGWKDW�IRU�PRVW�FRPSRXQGV�WKH�DFWXDO�H[SRVXUH�ZDV�DW�OHDVW�RQH�RUGHU�RI�PDJQLWXGHEHORZ�WKH�$',��$�VPDOOHU�PDUJLQ�ZDV�IRXQG�IRU�3&%��,W�ZDV�PHQWLRQHG�WKDW�LQ6ZHGHQ�WKH�DFWXDO�H[SRVXUH�WR�7&''�YLD�IRRG�ZDV�DURXQG�WKH�$',��,Q�'HQPDUN�H[SRVXUH�WR�WRWDO�SKWKDODWHV�ZDV�EHORZ�WKH�LQGLYLGXDO�7',¶V��2I����SHVWLFLGHV��DPRQJZKLFK���ZHUH�HVWURJHQLF�LQ�YLWUR��WKH�LQWDNH�ZDV�IRXQG�WR�EH�ORZHU�WKDQ����RI�WKH7',��6XFK�GDWD�ZLOO�EH�LQVWUXPHQWDO�LQ�KXPDQ�DFWXDO�ULVN�DVVHVVPHQW�RI�HQGRFULQHDFWLQJ�FRPSRXQGV�
�
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���7DUJHW�SDWKZD\V�DQG�PHFKDQLVP�RI�DFWLRQ�RIKRUPRQHV
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