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,PSURYHPHQW�LQ�3UDFWLFLQJ�6\VWHP�RI�5LFH�,QWHQVLILFDWLRQ�
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-81�76858,�
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(PDLO�M�WVXUXL#VD��VR�QHW�QH�MS�

(,-,�<$0$-,�
'HSDUWPHQW�RI�,QWHUQDWLRQDO�6WXGLHV��*UDGXDWH�6FKRRO�RI�)URQWLHU�6FLHQFHV���
7KH�8QLYHUVLW\�RI�7RN\R��-DSDQ�

68.�629$11$5$�
&HQWUH�G
eWXGHV�HW�GH�'pYHORSSHPHQW�$JULFROH�&DPERGJLHQ��&('$&���&DPERGLD�

5HFHLYHG����-DQXDU\������ $FFHSWHG����0DUFK�������

$EVWUDFW� 6\VWHP� RI� ULFH� LQWHQVLILFDWLRQ� �65,�� LV� D� ULFH� IDUPLQJ� SUDFWLFH� GHYHORSHG� LQ�
0DGDJDVFDU�XQGHU�LUULJDWHG�FRQGLWLRQV��5HFHQWO\��65,�KDV�EHHQ�GLIIXVHG�LQ�UDLQIHG�SDGG\�
DUHDV� RI� &DPERGLD�� &RQILUPLQJ� WKH� UHDVRQV� IRU� WKH� GLIIXVLRQ� ZLOO� XQGRXEWHGO\� SURYLGH�
FOXHV� IRU� LPSURYLQJ� UDLQIHG� DJULFXOWXUH� XQDIIHFWHG� E\� JUHHQ� UHYROXWLRQ� WHFKQRORJ\�� ,Q�
������WKH�DXWKRUV�LQWURGXFHG�65,�WR�UDLQIHG�ULFH�IDUPHUV�LQ�WKH�.DPSRQJ�6SHX�SURYLQFH�RI�
&DPERGLD�� 6L[� YROXQWHHU� IDUPHUV� XQIDPLOLDU�ZLWK� 65,� WHFKQLTXHV� FRQGXFWHG� DQ� RQ�IDUP�
WULDO� WR�FRPSDUH�FRQYHQWLRQDO�SUDFWLFHV�ZLWK�65,��7KH� IDUPHUV�DGRSWHG�RQO\� VHYHUDO�65,�
SULQFLSOHV��DQG�D�VLJQLILFDQW�\LHOG�GLIIHUHQFH�EHWZHHQ�65,�DQG�FRQYHQWLRQDO�SUDFWLFHV�ZDV�
DEVHQW��(YHQ�WKRXJK�\LHOG�GLG�QRW�LQFUHDVH�GUDPDWLFDOO\��DOO�FRRSHUDWLQJ�IDUPHUV�DJUHHG�WR�
FRQWLQXH�65,�DW�OHDVW�LQ�VPDOO�VFDOH�WULDO�SORWV�VLQFH�65,�VKRZHG�LQGLFDWLRQV�RI�EHLQJ�PRUH�
HIILFLHQW� VXFK� DV� VDYLQJV� RQ� WKH� FRVW� RI� VHHGV�� ,Q� ������ WKH� IDUPHUV� SUDFWLFHG�65,�PRUH�
ULJRURXVO\� IROORZLQJ� LQWHQVLYH� WUDLQLQJ�� 7KH� SULQFLSOH� RI� ³UHGXFLQJ� QXPEHU� RI� VHHGOLQJV�
SHU�KLOO´�ZDV�IRXQG�WR�EH�WKH�PRWLYDWLQJ�IDFWRU�WKDW�OHG�WR�LQWURGXFLQJ�65,�RWKHU�SULQFLSOHV��
)RU� H[DPSOH�� WKH� IDUPHUV� ZHUH� FRPSHOOHG� WR� XVH� \RXQJHU� VHHGOLQJV�� &RQYHQWLRQDOO\��
IDUPHUV�JUHZ�D�KXJH�QXPEHU�RI�VHHGOLQJV�LQ�D�ODUJH�QXUVHU\�DUHD��PDNLQJ�LW�PRUH�GLIILFXOW�
WR� JURZ� \RXQJ� VHHGOLQJV� ZLWK� FDUH�� 65,�� DQG� LWV� DGYDQWDJH� RI� IHZHU� VHHGOLQJV�
UHTXLUHPHQWV��FKDQJHG�WKLV�SUDFWLFH�DQG�WKH�IDUPHUV�VWDUWHG�XVLQJ�\RXQJHU�VHHGOLQJV��$V�D�
UHVXOW�� \LHOG� GLIIHUHQFH�EHWZHHQ�65,� DQG� FRQYHQWLRQDO� SUDFWLFHV� LQ� �����ZDV� ODUJHU� WKDQ�
WKDW� LQ� ������ ,W� ZDV� DOVR� REVHUYHG� WKDW� WKH� IDUPHUV� LQVWLWXWHG� VHYHUDO� 65,� SULQFLSOHV� LQ�
FRPSDULVRQ�SORWV�IRU�FRQYHQWLRQDO�SUDFWLFH��QRW�RQO\�LQ�65,�SORWV��7KH�IDUPHUV�LQWURGXFHG�
WKHLU�RZQ�LGHDV�LQ�VHDUFK�RI� WKH�EHVW�FRPELQDWLRQ�RI�65,�SULQFLSOHV��$QRWKHU�UHPDUNDEOH�
UHVXOW�ZDV� WKDW� WKH� IDUPHUV�DOVR� WRRN� WKH� LQLWLDWLYH� WR� LQWURGXFH�VRPH�65,�SULQFLSOHV� LQWR�
WKHLU�RZQ�QRQ�FRPSDULVRQ�SORWV���

.H\ZRUGV�V\VWHP�RI�ULFH�LQWHQVLILFDWLRQ��VXVWDLQDEOH�ULFH�IDUPLQJ��UDLQIHG�ORZODQG�SDGG\���
�������������������VPDOO�VFDOH�WULDO�SORW�

,1752'8&7,21�

65,�LQ�UDLQIHG�ORZODQG�SDGG\�DUHDV�RI�&DPERGLD�

6\VWHP� RI� ULFH� LQWHQVLILFDWLRQ� �65,�� LV� D� ULFH� IDUPLQJ� SUDFWLFH� GHYHORSHG� E\� )DWKHU� +HQUL� GH�
/DXODQÕ�H��LQ�0DGDJDVFDU�LQ������XQGHU�LUULJDWHG�FRQGLWLRQV��DQG�ZDV�LQWURGXFHG�LQWR�&DPERGLD�LQ�
�����DQG�GLVVHPLQDWHG�E\�RUJDQL]DWLRQV�VXFK�DV�WKH�&HQWUH�G
eWXGH�HW�GH�'pYHORSSHPHQW�$JULFROH�

ᶃᶐᶂ

5HVHDUFK�DUWLFOH�
�
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&DPERGJLHQ��&('$&���7KH�GLVWLQFWLYH�FKDUDFWHULVWLF�RI�65,�LQ�&DPERGLD�LV�WKDW�PRVW�IDUPHUV�DUH�
SUDFWLFLQJ�65,�LQ�UDLQIHG�ORZODQG�SDGG\�DUHDV��

2EMHFWLYHV�

8QGHUVWDQGLQJ�WKH�UHDVRQV�IRU�65,�GLIIXVLRQ�LQ�&DPERGLD�KDV�WKH�SRWHQWLDO�RI�VXJJHVWLQJ�FOXHV�IRU�
LPSURYLQJ� UDLQIHG�DJULFXOWXUH�XQVXSSRUWHG�E\�JUHHQ� UHYROXWLRQ� WHFKQRORJ\��7KH�REMHFWLYHV�RI� WKH�
UHVHDUFK�DUH�WR��

��� HYDOXDWH�65,�LQ�UDLQIHG�ORZODQG�SDGG\�DUHDV�IURP�WKH�YLHZSRLQWV�RI�&DPERGLDQ�IDUPHUV��
��� DQDO\]H�WKH�UHDVRQV�DQG�PHFKDQLVP�IRU�IDUPHU�DFFHSWDQFH�RI�65,�SUDFWLFHV��DQG�
��� FRQVWUXFW�D�FDVH�H[DPSOH�XVHIXO�IRU�IXUWKHU�65,�UHVHDUFK�DQG�GHYHORSPHQW��

)UDPHZRUN�

$Q�RQ�IDUP�H[SHULPHQW�ZLWK�SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK��3$5��FRQFHSW�ZDV�FRQGXFWHG�IRU�WKUHH�
\HDUV��3$5�VHHNV�WR�XQGHUVWDQG�DQG�WR�LPSURYH�WKH�ZRUOG�E\�FKDQJLQJ�LW��&ROOHFWLYH��VHOI�UHIOHFWLYH�
LQTXLU\�WKDW�UHVHDUFKHUV�DQG�SDUWLFLSDQWV�XQGHUWDNH�LV�WKH�KHDUW�RI�WKH�FRQFHSW��7KLV��LQ�WXUQ��HQDEOHV�
EHWWHU� XQGHUVWDQGLQJ� RI� DQG� LPSURYHPHQW� LQ� HPSOR\HG� SUDFWLFHV� DQG� XQGHU� ORFDO� HQYLURQPHQWDO�
FRQGLWLRQV��7KH� UHIOHFWLYH�SURFHVV� LV�GLUHFWO\� OLQNHG� WR� DFWLRQ�� LQIOXHQFHG�E\�DQ�XQGHUVWDQGLQJ�RI�
KLVWRU\��FXOWXUH��DQG� ORFDO�FRQWH[W�DQG�HPEHGGHG� LQ� VRFLDO� UHODWLRQVKLSV� �%DXP�HW�DO����������7KH�
H[SHULPHQW�ZDV�FDUULHG�RXW�XQGHU�WKH�HDUQHVW�GHVLUH�DQG�GHFLVLRQ�PDNLQJ�LQLWLDWLYH�RI�WKH�IDUPHUV�
ZLWK�WKH�IOH[LELOLW\�WR�FKDQJH�WKH�GHVLJQ�RI�WKH�H[SHULPHQW��:H�H[SHFWHG�WKH�3$5�FRQFHSW�WR�HQDEOH�
XV�WR�JDLQ�NQRZOHGJH�RI�IDUPHU�SHUFHSWLRQV�RI�65,��

7KH�H[SHULPHQW�KDV�EHHQ�FRQGXFWHG�VLQFH������DQG�WKLV�DUWLFOH�UHSRUWV�WKH�UHVXOWV�RI�WKH�VHFRQG�
\HDU�RI�WKH�H[SHULPHQW�LQ�������

5HVXOWV�RI�WKH�ILUVW�\HDU�H[SHULPHQW�LQ������

7KH� H[SHULPHQW� VWDUWHG� LQ� �����ZLWK� VL[� YROXQWHHU� IDUPHUV� LQ� 7ERXQJ�$QJN�� 6DPGDFK�2Y�� DQG�
&KDV� YLOODJHV� RI� 3UH\� 1KHDW� FRPPXQH�� .RQJ� 3LVHL� GLVWULFW�� .DPSRQJ� 6SHX� SURYLQFH� LQ� WKH�
VRXWKZHVW� SDUW� RI� &DPERGLD�� 7KH� YLOODJHV� DUH� VFDWWHUHG� LQ� WKH� YLFLQLW\� RI� ODWLWXGH� ��q��¶1� DQG�
ORQJLWXGH����q��¶(��5HVXOWV�VXJJHVWHG�SRWHQWLDO�DGYDQWDJHV�RI�65,�LQ�UDLQIHG�ORZODQG�ULFH�SDGG\�
DUHDV� VLQFH� WKH� IDUPHUV�ZHUH�DEOH� WR�PDLQWDLQ�\LHOGV�ZLWK�IHZHU� UHVRXUFHV��DW� OHDVW� LQ� VPDOO�VFDOH�
WHVW�SORWV��,W�ZDV�DOVR�UHYHDOHG�WKDW�WKH�QHHG�IRU�IHZHU�VHHGOLQJV�SHU�KLOO�ZDV�DQ�LPSRUWDQW�PRWLYH�
IRU�WKH�IDUPHUV�LQ�DSSO\LQJ�65,�VLQFH�VHHG�LQSXW�FDQ�EH�GHFUHDVHG���7VXUXL�HW�DO����������

0(7+2'�

$OO� VL[� IDUPHUV� GXULQJ� WKH� ILUVW� \HDU� RI� WKH� H[SHULPHQW� LQ� ����� DJUHHG� WR� FRQWLQXH� WKH� RQ�IDUP�
H[SHULPHQW�LQ�WKH�VHFRQG�\HDU�LQ�������7KH�IDUPHUV�FRPSDUHG�65,�DQG�FRQYHQWLRQDO�ULFH�IDUPLQJ�
SUDFWLFHV�LQ�VPDOO�VFDOH�RQ�IDUP�FRPSDULVRQ�SORWV�WR�HYDOXDWH�65,�HIIHFWLYHQHVV��,W�VKRXOG�EH�QRWHG�
WKDW�QR�VHHGV�� IHUWLOL]HU��HTXLSPHQW��DJURFKHPLFDOV��RU�RWKHU�SK\VLFDO�VXSSRUW�ZDV�SURYLGHG� WR� WKH�
IDUPHUV��,W�ZDV�WKRXJKW�WKDW�VXFK�SK\VLFDO�VXSSRUW�PLJKW�FUHDWH�ELDV�LQ�IDUPHU�GHFLVLRQV��+HQFH��WKH�
IDUPHUV�ZHUH�SURYLGHG�ZLWK�WHFKQLFDO�JXLGDQFH�RQO\��

5(68/76�2)�60$//�6&$/(�&203$5,621�7(67�

5DLQIDOO�

5HFRUGV� RI� PRQWKO\� UDLQIDOO� LQ� .DPSRQJ� 6SHX� �ODWLWXGH� ��q��¶1�� ORQJLWXGH���q��¶(�� UHSRUW�
����PP�RI� UDLQIDOO� GXULQJ� -XQH�'HFHPEHU� ������ QHDUO\� ����PP� ORZHU� WKDQ� D� ILYH�\HDU� DYHUDJH�
������������RI������PP���
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/D\RXW�DQG�VL]H�RI�FRPSDULVRQ�SORWV�

7ZR�IDUPHUV��)DUPHUV�%�DQG�)��UHGHVLJQDWHG�FRPSDULVRQ� WHVW�SORWV� WR�FORVHU�RU�ODUJHU�SORWV� IURP�
WKRVH�XVHG�GXULQJ� WKH� ILUVW� \HDU� �VHH�7DEOH�����$OO� VL[� IDUPHUV� DSSOLHG� WUDGLWLRQDO� FXOWLYDU� IRU� WKH�
FRPSDULVRQ� WHVW�� EXW� WZR� DSSOLHG� GLIIHUHQW� FXOWLYDU� IRU� FRQYHQWLRQDO� SUDFWLFH� DQG� 65,�� 7KHVH�
IDUPHUV�ZHUH�LQWHUHVWHG�LQ�ILQGLQJ�D�VXLWDEOH�FXOWLYDU�IRU�65,��

2Q�DYHUDJH�����NJ�KD�RI�FKHPLFDO�IHUWLOL]HU�ZDV�DSSOLHG�WR�FRPSDULVRQ�SORWV�IRU�FRQYHQWLRQDO�
SUDFWLFH��LQFUHDVHG�E\���NJ�KD�IURP�WKH�ILUVW�\HDU���DQG����NJ�KD�ZDV�DSSOLHG�IRU�65,��LQFUHDVHG�E\�
��NJ�KD��� ,W�ZDV�DOVR�HVWLPDWHG� WKDW�DERXW����NJ�KD��GHFUHDVHG�IRU����NJ�KD��RI�FKHPLFDO�IHUWLOL]HU�
ZDV�DSSOLHG�WR�QRQ�FRPSDULVRQ�SORWV��7KH�IDUPHUV�GHFLGHG�WR�FRQGXFW�WKH�VHFRQG�\HDU�FRPSDULVRQ�
WHVW� E\� LQFUHDVLQJ� WKH� DPRXQW� RI� SXUFKDVHG� FKHPLFDO� IHUWLOL]HU� VOLJKWO\� ZKLOH� DW� WKH� VDPH� WLPH�
UHGXFLQJ�WKH�DPRXQW�IRU�QRQ�FRPSDULVRQ�SORWV��
�

7DEOH���2XWOLQH�RI�FRPSDULVRQ�WHVW�LQ�������\HDU����
,WHP� 3ORW� )DUPHU�$� )DUPHU�%� )DUPHU�&� )DUPHU�'� )DUPHU�(� )DUPHU�)�
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� &)3� ����� ����� ���� ����� ���� ����
65,� ����� ���� ���� ����� ���� �����

&XOWLYDU

� &)3� &KKPD�
3UXP�

&KDPSDU�
PHDV�

&KKPD�
3UXP�

%HLNDQWDP� /XP�$QJ�
.KVDFK�

/XP�$QJ�
.KVDFK�

65,� GLWWR� &KKPD�
3UXP�

%HLNDQWDP� GLWWR� GLWWR� GLWWR�

&KHPLFDO�IHUWLOL]HU�
DSSOLFDWLRQ��NJ�KD��

&)3� ��� ��� ��� ��� ��� ��
65,� ��� ��� ��� �� �� ��


6L]H�RI�SORWV�ZDV�PHDVXUHG�E\�KDQGKHOG�*OREDO�3RVLWLRQLQJ�6\VWHP�UHFHLYHU��


2QO\�WUDGLWLRQDO�FXOWLYDUV�XVHG��
1RWH��&)3��&RQYHQWLRQDO�ULFH�IDUPLQJ�SUDFWLFH�
6RXUFH��$XWKRUV¶�GDWD�

$GRSWLRQ�RI�65,�SULQFLSOHV�

,W� ZDV� FRQILUPHG� WKDW� DERXW� ���� RI� SUDFWLFHV� HTXLYDOHQW� WR� WKRVH� RI� 65,� KDG� DOUHDG\� EHHQ�
LQWURGXFHG� LQWR� WKHVH� IDUPHUV� HYHQ� EHIRUH� WKH� IDUPHUV� OHDUQHG� DERXW� 65,� LQ� ������ ,Q� ������ WKH�
IDUPHUV� ZHUH� LQWURGXFHG� WR� 65,� SUDFWLFHV� DQG� LQVWUXFWHG� WR� IROORZ� ��� 65,� SULQFLSOHV� DV� EHVW� DV�
SRVVLEOH��+RZHYHU�� WKH�65,�DGRSWLRQ�UDWH��UDWLR�RI�DSSOLHG�65,�SULQFLSOHV�DJDLQVW�WRWDO�QXPEHU�RI�
65,�SULQFLSOHV�ZKLFK�LV�����LQ������ZDV�����HYHQ�LQ�VPDOO�VFDOH�FRPSDULVRQ�SORWV�IRU�65,���

,Q� ������ WKH� IDUPHUV� ZHUH� SURYLGHG� LQWHQVLYH� WUDLQLQJ� DQG� VWURQJO\� XUJHG� WR� DSSO\� WKH�
SULQFLSOHV�� HVSHFLDOO\� LQ� FRPSDULVRQ� SORWV� IRU�65,��$V� D� UHVXOW�� WKH� DYHUDJH�DGRSWLRQ� UDWH� RI�65,�
SULQFLSOHV� LQ�FRPSDULVRQ�SORWV� IRU�65,� LQFUHDVHG�E\������VHH�7DEOH�����+RZHYHU��65,�SULQFLSOHV�
UHODWHG�WR�ZDWHU�PDQDJHPHQW�ZHUH�QRW�ZHOO�SUDFWLFHG���

8QH[SHFWHGO\�� WKH� IDUPHUV� LQWURGXFHG� VHYHUDO� 65,� SULQFLSOHV� LQWR� FRPSDULVRQ� SORWV� IRU�
FRQYHQWLRQDO� SUDFWLFH� RQ� WKHLU� RZQ� LQLWLDWLYH�� ,Q� VRPH� FDVHV�� WKLV� PLJKW� KDYH� KDSSHQHG�
FRLQFLGHQWDOO\�EHFDXVH�WKH�SORWV�ZHUH�ORFDWHG�YHU\�QHDU�WR�65,�FRPSDULVRQ�SORWV��7KH�IDUPHUV�ZHUH�
DEOH�WR�SURYLGH�QDWXUDO� IHUWLOL]HU�RU�ZHHGLQJ�IRU�FRPSDULVRQ�SORWV� IRU�FRQYHQWLRQDO�SUDFWLFH�DW� WKH�
VDPH�WLPH�DV�WKH\�GLG�IRU�65,�SORWV��+RZHYHU��WUDQVSODQWLQJ�RQH�RU�WZR�VHHGOLQJV�SHU�KLOO�RU�RWKHU�
65,� SULQFLSOHV� ZHUH� LQWURGXFHG� LQWHQWLRQDOO\�� WKDW� LV�� WKH� IDUPHUV� LQWURGXFHG� WKHLU� RZQ� LGHDV� LQ�
KRSHV� RI� GLVFRYHULQJ� WKH� RSWLPDO� FRPELQDWLRQ� RI� 65,� SULQFLSOHV�� 7KH� DGRSWLRQ� UDWH� RI� 65,�
SULQFLSOHV�LQ�FRPSDULVRQ�SORWV�IRU�FRQYHQWLRQDO�SUDFWLFH�ZDV������
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)LJ���� VKRZV�FKDQJHV� LQ�65,�DGDSWLRQ�UDWH�E\� LQGLYLGXDO� IDUPHU� LQ� WKH�FRPSDULVRQ�SORWV� IRU�
FRQYHQWLRQDO�SUDFWLFH��)LJ����VKRZV�WKDW�IRU�65,�ERWK�VHWV�RI�ILJXUHV�LQGLFDWH�WKDW�WKH�DGRSWLRQ�UDWH�
IURP�WKH�ILUVW�\HDU�RI�WKH�H[SHULPHQW�LQFUHDVHG�DPRQJ�DOO�IDUPHUV�H[FHSW�IDUPHU�(��,W�LV�QRWHG�WKDW�
)DUPHU�'�DSSOLHG�����RI�SULQFLSOHV�LQ�WKH�65,�SORW�LQ�������

<LHOG�

1*2�VWDII�RU�IDUPHUV�FRPSDUHG�WKH�\LHOGV�RI�65,�DQG�FRQYHQWLRQDO�SUDFWLFH�LQ�WKH�VDPH�WKUHH�SORWV�
�)DUPHUV�$��&�DQG�(��IURP�WKH�ILUVW�\HDU�RI�WKH�H[SHULPHQW�E\�TXDGUDW�VDPSOLQJ��,Q�WKH�VHFRQG�\HDU��
\LHOGV�LQ�65,�SORW�ZHUH�KLJKHU�WKDQ�FRQYHQWLRQDO�SUDFWLFH�\LHOGV�LQ�7ERQJ�$QJN�DQG�6DPGDFN�2Y�
YLOODJHV��\HW�WKH�\LHOG�LQFUHDVH�LQ�&KDV�YLOODJH�ZDV�OLWWOH��<LHOGV�RI�WKH�FRQYHQWLRQDO�SUDFWLFH�SORWV�
DQG�65,�SORWV�ZHUH�DW�DQ�DYHUDJH�RI�����WRQ�KD�DQG�����WRQ�KD�UHVSHFWLYHO\��

�
7DEOH���$GRSWLRQ�UDWH�RI�65,�SULQFLSOHV�E\�WKH�VL[�IDUPHUV�LQ������

65,�3ULQFLSOHV�
$GRSWLRQ�UDWH�RI�WKH�VL[�IDUPHUV�����
%HIRUH�
�����

<HDU����������
&)3� 65,� 121�

:DWHU�PDQDJHPHQW�
��� OHYHO�WKH�SDGG\�ILHOG�DQG�SURYLGH�GUDLQDJH� ��� ��� ��� ��
��� NHHS�WKH�ZDWHU�GHSWK�LQ�WKH�SDGG\�ILHOG�VKDOORZ� �� ��� ��� ��
1XUVHU\�SUHSDUDWLRQ�
��� UDLVH�QXUVHU\�EHGV�RU�XVH�GU\�QXUVHU\�EHGV� ��� ��� ��� ���
��� VHOHFW� GHQVH� VHHGV� IRU� VRZLQJ� ZLWKRXW� PL[LQJ� WKHP� ZLWK�

RWKHU�YDULHWLHV� ��� ��� ��� ���
7UDQVSODQWLQJ����������������������
��� WUDQVSODQW�\RXQJ�VHHGOLQJV��VHHGOLQJV�XSWR����GD\V�� �� ��� ��� ��
��� VHOHFW�ELJ�VHHGOLQJV�DQG�WUDQVSODQW�WKHP�LPPHGLDWHO\� �� ��� ��� ���
��� WUDQVSODQW�RQH�WR�WZR�SODQW�V��SHU�KLOO��SUHIHUDEO\�RQO\�RQH�� �� ��� ��� ���
��� WUDQVSODQW� VHHGOLQJV� DW� D� VKDOORZ�GHSWK� DQG�NHHS� WKH� URRWV�

KRUL]RQWDO� ��� ��� ��� ���
��� WUDQVSODQW�VHHGOLQJV�LQ�VTXDUH�SDWWHUQ�RU�OLQHV� �� �� ���� ��
���� WUDQVSODQW�VHHGOLQJV�������FP�DSDUW�� ��� ��� ��� ���
)HUWLOL]LQJ�
���� DSSO\�QDWXUDO�IHUWLOL]HU�DV�PXFK�DV�SRVVLEOH� ��� ��� ��� ���
:HHGLQJ�
����ZHHG�DW�OHDVW�����WLPHV�D�VHDVRQ� ��� ��� ��� ��

$YHUDJH� ��� ��� ��� ���
1RWH�� &)3�� FRPSDULVRQ� SORW� IRU� WKH� FRQYHQWLRQDO� IDUPLQJ� SUDFWLFH�� 65,�� FRPSDULVRQ� SORW� IRU� WKH� 65,�� 121�� 1RQ�
FRPSDULVRQ�SORW�

$GRSWLRQ�UDWH�ZDV�FDOFXODWHG�E\�JLYLQJ���SRLQW�IRU�³IXOO\�DGRSWHG´������SRLQW�IRU�³SDUWO\�DGRSWHG´��DQG���SRLQW�IRU�³QRW�
DGRSWHG´�WR�HDFK�IDUPHU��DQG�GLYLGH�WKH�WRWDO�VFRUH�E\�WKH�QXPEHU�RI�IDUPHUV��
6RXUFH��$XWKRUV¶�GDWD�

)DUPLQJ�SUDFWLFH�LQ�QRQ�FRPSDULVRQ�SORWV�

2QH�UHPDUNDEOH�UHVXOW� LQ� WKH�VHFRQG�\HDU�ZDV�WKDW� IRXU�IDUPHUV��)DUPHUV�$��%��&�DQG�'��VWDUWHG�
LQWURGXFLQJ�VRPH�65,�SULQFLSOHV� LQ� WKHLU�RZQ�QRQ�FRPSDULVRQ�SORWV�ZLWKRXW�DQ\� LQVWUXFWLRQ�IURP�
1*2�VWDII��WKDW�LV��XQGHU�WKHLU�RZQ�LQLWLDWLYH��VHH�)LJ������2I�VSHFLDO�QRWH�LV�WKDW��WKH\�UHGXFHG�WKH�
QXPEHU�RI�VHHGOLQJV�SHU�KLOO�IURP�WKH�SUHYLRXV������SODQWV�SHU�KLOO�WR�����SODQWV�SHU�KLOO��

',6&866,21�

3DUWLFLSDWRU\�HYDOXDWLRQ�RI�65,�

7KH�IDUPHUV¶�SHUFHSWLRQ�RI�65,�ZDV�FRQILUPHG�WKURXJK�VHPL�VWUXFWXUHG�LQWHUYLHZV�DW�WKH�HQG�RI�WKH�
ILUVW�\HDU�WULDO��,W�ZDV�FRQILUPHG�WKDW�WKH�PDLQ�EHQHILW�RI�65,�IRU�WKH�IDUPHUV�LV�³UHGXFLQJ�QXPEHU�RI�
VHHGOLQJV�SHU�KLOO´��
�
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)LJ�����65,�DGRSWLRQ�UDWH�LQ�FRPSDULVRQ���

SORWV�IRU�FRQYHQWLRQDO�SUDFWLFH�
)DUPLQJ�SUDFWLFH�LQ������ZDV�DVVXPHG�WR�EH�
VDPH�DV�WKH�SUDFWLFH�EHIRUH������XQOHVV�DQ\�
FKDQJHV�ZHUH�UHSRUWHG�E\�WKH�IDUPHUV��

�
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)LJ�����65,�DGRSWLRQ�UDWH�LQ�FRPSDULVRQ�

SORWV�IRU�65,�
�
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�

)DUPLQJ�SUDFWLFH�LQ������ZDV�DVVXPHG�WR�EH�WKH�VDPH�DV�WKDW�EHIRUH�������
� �

)LJ����65,�DGRSWLRQ�UDWH�LQ�QRQ�FRPSDULVRQ�SORWV�
�

7KLV� HQDEOHG� WKH� IDUPHUV� WR� VDYH� VHHG�DQG�FRQVXPH�PRUH� ULFH��7KH� VHFRQG�PDMRU�EHQHILW� LV�
³UHGXFLQJ� ODERU� HVSHFLDOO\� IRU� XSURRWLQJ´��1DWXUDOO\� WKH� DPRXQW� RI� ODERU� IRU� XSURRWLQJ� FRXOG� EH�
UHGXFHG�DFFRUGLQJO\�E\�UHGXFLQJ�WKH�QXPEHU�RI�VHHGOLQJV��7KH�IDUPHUV�VDLG�WKH\�QHHGHG�PRUH�ODERU�
IRU� WUDQVSODQWLQJ�VHHGOLQJV�ZLWK� OLQHV��EXW� VXFK� LQFUHPHQW�FRXOG�EH�EDODQFHG�RXW�E\� UHGXFLQJ� WKH�
ODERU�IRU�XSURRWLQJ��7KH�WKLUG�PDMRU�EHQHILW�ZDV�UHYHDOHG�WR�EH�³LQFUHDVH�RI�\LHOG´��$V�H[SHFWHG��
WKH�IDUPHUV�IRXQG�ODUJHU�EHQHILW�IURP�UHGXFLQJ�UHVRXUFHV�WKDQ�LQFUHDVLQJ�\LHOG��

65,�GLIILFXOWLHV�ZHUH�DOVR�FRQILUPHG��7KH�PDMRU�GLIILFXOW\�LV�³WUDQVSODQWLQJ�VHHGOLQJV�LQ�VTXDUH�
SDWWHUQ�RU�OLQHV´��)DUPHUV�ILQG�LW�GLIILFXOW�DQG�WLPH�FRQVXPLQJ�WR�WUDQVSODQW�VHHGOLQJV�LQ�OLQHV�VLQFH�
WKH\� KDYH� EHHQ� DFFXVWRPHG� WR� UDQGRP� WUDQVSODQWLQJ��1RW� RZQLQJ� URWDU\�ZHHGHUV�� KRZHYHU��PD\�
YHU\� ZHOO� SUHYHQW� WKH� IDUPHUV� IURP� UHDOL]LQJ� WKH� VLJQLILFDQW� EHQHILW� IURP� OLQH� WUDQVSODQWLQJ�� 2I�
VSHFLDO� QRWH� LV� WKDW� QR� IDUPHU� LQWURGXFHG� OLQH� WUDQVSODQWLQJ� LQ� FRPSDULVRQ� SORWV� IRU� FRQYHQWLRQDO�
SUDFWLFH� WKRXJK�DOO� IDUPHUV� HPSOR\HG� LW� LQ�65,� SORWV�� 3UREDEO\� WKLV� EHKDYLRU� KDV� VRPH� V\PEROLF�
PHDQLQJ�� VKRZLQJ� WKDW� IDUPHUV� DUH� SUDFWLFLQJ� 65,�� 7KH� VHFRQG� PDMRU� GLIILFXOW\� LV� ³LQVXIILFLHQW�
ZDWHU´��+RZHYHU��WKLV�FRPSODLQW�RFFXUUHG�UHJDUGOHVV�RI�WKH�ULFH�JURZLQJ�PHWKRG��7KH�WKLUG�PDMRU�
GLIILFXOW\�LV�³DGGLWLRQDO�ZHHGLQJ´�DQG�³GLIILFXOW\�LQ�FDUU\LQJ�FRPSRVW�IURP�KRXVH�\DUG�WR�SDGG\�E\�
R[� FDUW�� HVSHFLDOO\� LI� QR� SURSHU� URDG� LV� DYDLODEOH´�� 2WKHU� GLIILFXOWLHV� LQFOXGHG� ³GLIILFXOW\� LQ�
GUDLQDJH´� DQG� ³DWWLWXGH� RI� RWKHU� YLOODJHUV� �YLOODJHUV� UHFRJQL]HG� WKH� IDUPHU� LV� GRLQJ� VRPHWKLQJ�
VWUDQJH�´��

)LQDOO\��IDUPHUV�FRPPHQWHG�WKDW�WKH\�IHOW��WKH�IDUPHUV�HYDOXDWHG�65,�DV��65,�ZDV�DQ�HIIHFWLYH�
PHWKRG�� DW� OHDVW� IRU� VPDOO�VFDOH� SORWV�� VLQFH� EHQHILWV� RXWZHLJKHG� GLIILFXOWLHV�� 7KLV� IDFW� VXJJHVWV�
LPSURSHUQHVV�RI�HYDOXDWLQJ�65,�RQO\�E\�\LHOG�RU�HFRQRPLF�EHQHILW��7KH�IDUPHUV�PLJKW�QRW�DOZD\V�
WKLQN�DERXW�\LHOG�RU�WKH\�PLJKW�QRW�FDOFXODWH�HFRQRPLF�EHQHILW�DV�VFLHQWLVWV�GR��,W�PXVW�EH�LPSRUWDQW�
WR�LQFOXGH�IDUPHUV¶�LQSXW�DQG�HYDOXDWH�65,�WRJHWKHU�ZLWK�IDUPHUV�DQG�IURP�WKHLU�YLHZSRLQWV��
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3URFHVV�RI�LQWURGXFLQJ�65,�SULQFLSOHV�

5HJDUGLQJ� WKH� W\SLFDO�SURFHVV�RI�KRZ� WKH� IDUPHUV� LQLWLDWHG�65,�SULQFLSOHV�� WZR�HQWU\�SRLQWV�ZHUH�
REVHUYHG��³WUDQVSODQW�RQH�WR�WZR�SODQW�V��SHU�KLOO´�DQG�³DSSO\�QDWXUDO�IHUWLOL]HU�DV�PXFK�DV�SRVVLEOH´��
7KHVH�WZR�HQWU\�SRLQWV�JDYH�LPSHWXV�WR�WKH�LQWURGXFWLRQ�RI�RWKHU�SULQFLSOHV��)LJ����DQG�WKH�DWWDFKHG�
H[SODQDWLRQ�VKRZ�WKH�SURFHVV�RI�LQWURGXFLQJ�65,�SULQFLSOHV��6ROLG� OLQH�DUURZV�VKRZ�UHODWLRQVKLSV�
SUDFWLFHG�E\�WKH�IDUPHUV��DQG�GRWWHG�OLQH�DUURZV�LQGLFDWH�FRQFHSWXDO�UHODWLRQVKLSV�SUDFWLFHG�RQ�VLWH��
³5HGXFH�QXPEHU�RI�VHHGOLQJV�SHU�KLOO´�LV�FOHDUO\�VWURQJO\�LQIOXHQFHG�WKH�LQWURGXFWLRQ�RI�RWKHU�65,�
SULQFLSOHV��
�

7UDQVSODQW�RQH�WR�
WZR�SODQW�V��SHU�
KLOO��SUHIHUDEO\�
RQO\�RQH�

5DLVH�QXUVHU\�EHGV�
RU�XVH�GU\�QXUVHU\�
EHGV

7UDQVSODQW�\RXQJ�
VHHGOLQJV�
�VHHGOLQJV�\RXQJHU�
WKDQ����GD\V�

6HOHFW�GHQVH�VHHGV�
IRU�VRZLQJ�ZLWKRXW�
PL[LQJ�WKHP�ZLWK�
RWKHU�YDULHWLHV

7UDQVSODQW�
VHHGOLQJV�DW�D�
VKDOORZ�GHSWK�DQG�
NHHS�WKH�URRWV�
KRUL]RQWDO

6HOHFW�ELJ�
VHHGOLQJV�DQG�
WUDQVSODQW�WKHP�
LPPHGLDWHO\

/HYHO�WKH�SDGG\�
ILHOG�DQG�SURYLGH�
GUDLQDJH

.HHS�WKH�ZDWHU�
GHSWK�LQ�WKH�SDGG\�
ILHOG�VKDOORZ

:HHG�DW�OHDVW�����
WLPHV�D�VHDVRQ

$SSO\�QDWXUDO�
IHUWLOL]HU�DV�PXFK�
DV�SRVVLEOH

7UDQVSODQW�
VHHGOLQJV�������FP�
DSDUW

7UDQVSODQW�
VHHGOLQJV�LQ�VTXDUH
SDWWHUQ�RU�OLQHV

ĂͿ

ďͿ

ĐͿ

ĚͿ

ĞͿ

ĨͿ

ŐͿ
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ŝͿ

ũͿ

ŬͿ
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)LJ�����7\SLFDO�SURFHVV�RI�LQWURGXFLQJ�65,�SULQFLSOHV�
�

D�� 5HGXFLQJ�QXPEHU�RI�VHHGOLQJV�HQDEOHV�LQWURGXFWLRQ�RI�UDLVHG�EHG�QXUVHU\�VLQFH�D�VPDOOHU�DUHD�LV�UHTXLUHG��
E�� 5HGXFLQJ�QXPEHU�RI�VHHGOLQJV�HQDEOHV�IDUPHUV�WR�VHHG�LQ�-XO\�ZKHQ�UDLQ�PD\�EH�LQIUHTXHQW��)DUPHUV�FDQ�ZDWHU�E\�
ZDWHULQJ�FDQ�LI�WKH�QXUVHU\�LV�VPDOO���

F�� ,W�LV�SRVVLEOH�WR�WUDQVSODQW�VHHGOLQJV�ZLWK�VKDOORZHU�GHSWK��RQO\�LI�WKH�VHHGOLQJV�DUH�\RXQJ��2OG�VHHGOLQJV�FDQQRW�
VXSSRUW�WKHPVHOYHV�LI�WKH\�DUH�WUDQVSODQWHG�LQWR�VKDOORZ�GHSWK�EHFDXVH�RI�WKHLU�ZHLJKW��

G�� )DUPHUV�FDQ�WUDQVSODQW�TXLFNO\�LI�QXPEHU�RI�VHHGOLQJV�DUH�OHVV��
H�� 3UHSDUDWLRQ�RI�VDOW�ZDWHU�IRU�VHHGV�VHOHFWLRQ�EHFRPHV�HDVLHU�LI�WKH�UHTXLUHG�QXPEHU�RI�VHHGV�LV�OHVV��
I�� ,PSURYHPHQW�LQ�JHUPLQDWLRQ�SHUFHQWDJH�GHFUHDVHV�PHQWDO�DQ[LHW\�RI�IDUPHUV�RYHU�VSDUVH�VHHGLQJ��
J�� ([KDXVWLYH�OHYHOLQJ�LV�UHTXLUHG�WR�DYRLG�VXEPHUJHQFH�RI�\RXQJ�VHHGOLQJV��
K�� $PRXQW�RI�ZHHG�LV�LQFUHDVH�LI�ZDWHU�LV�NHSW�VKDOORZHU�E\�SURYLGLQJ�GUDLQDJH��
L�� $PRXQW�RI�ZHHG�LV�LQFUHDVH�LI�ZDWHU�LV�NHSW�VKDOORZHU��
M�� 7UDQVSODQWLQJ�LQ�VTXDUH�SDWWHUQ�RU�OLQHV�LV�HVVHQWLDO�IRU�HIILFLHQW�ZHHGLQJ�ZLWK�URWDU\�ZHHGHU��
N�� 7UDQVSODQW�VHHGOLQJV�ZLWK�ZLGHU�VSDFLQJ�LV�D�UDWLRQDO�RSWLRQ�LI�SK\VLFDO�DQG�FKHPLFDO�SURSHUW\�RI�VRLO�LV�LPSURYHG�
E\�DSSO\LQJ�QDWXUDO�IHUWLOL]HU��

O�� $PRXQW�RI�ZHHG�FRYHU�LQFUHDVHV�LI�VHHGOLQJV�DUH�WUDQVSODQWHG�ZLWK�ZLGHU�GLVWDQFH��

&21&/86,21�

5HVXOWV�RI�WKH�VHFRQG�\HDU�H[SHULPHQW�VXJJHVW�WKH�SRWHQWLDO�DGYDQWDJHV�RI�65,�LQ�UDLQIHG�ORZODQG�
ULFH�JURZLQJ��5HGXFLQJ�UHVRXUFHV��LQSXW��SURGXFHG�JUHDWHU�\LHOG��RXWSXW���5HJDUGOHVV�RI�WKH�W\SH�RI�
SORW��WKH�IDUPHUV�EHQHILWHG��+RZHYHU��WKH�65,�DGRSWLRQ�UDWH�UHPDLQHG�ORZ�LQ�QRQ�FRPSDULVRQ�SORWV�
VXJJHVWLQJ�WKH�SRVVLELOLW\�RI�VRPH�GLIILFXOW\�LQ�DSSO\LQJ�65,�WR�ODUJHU�DUHDV��$VVXPLQJ�WKH�IDUPHUV�
FDQ�EH�PDGH�WR�UHDOL]H�WKH�IXOO�SRWHQWLDO�EHQHILWV��WKH�UHVHDUFKHUV�H[SHFW�WR�FRQWLQXH�WKH�H[SHULPHQW�
DQG�LQWURGXFH�65,�SULQFLSOHV�LQ�ODUJHU�SORWV��
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7KH�DXWKRUV�WKDQN�-DSDQHVH�1*2�=XWWR�6XVWDLQDEOH�DQG�&DPERGLDQ�1*2�&('$&�IRU�DOORZLQJ�XV�WR�
FRQGXFW�UHVHDUFK�LQ�WKHLU�SURMHFW�DUHD��

5()(5(1&(6�

%DXP�� )��� 0DF'RXJDOO�� &�� DQG� 6PLWK�� '�� ������� 3DUWLFLSDWRU\� DFWLRQ� UHVHDUFK�� -�� (SLGHPLRO� &RPPXQLW\�
+HDOWK���������������

7VXUXL��-���<DPDML��(��DQG�6RYDQQDUD��6���������$FFHSWLQJ�V\VWHP�RI�ULFH�LQWHQVLILFDWLRQ��65,��E\�IDUPHUV�LQ�
UDLQIHG�ORZODQG�SDGG\�DUHD�RI�&DPERGLD��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQW�DQG�5XUDO�'HYHORSPHQW�
��������������


