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%L\D�$QQ�-RVHSK���-RVHSK�0DWKHZ�
DQG�6DELQ�*HRUJH�
'HSDUWPHQW�RI�/LYHVWRFN�3URGXFWLRQ�0DQDJHPHQW
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV��
0DQQXWK\���������7KULVVXU��.HUDOD�5HFHLYHG�����������

$FFHSWHG�����������

$EVWUDFW
7KH�PRVW�REYLRXV� OLPLWDWLRQ�WR�UDEELW�

SURGXFWLRQ� LQ� WURSLFDO�FRXQWULHV� LV� WKDW� UDEELWV�
DUH� VXVFHSWLEOH� WR� KHDW� VWUHVV��$� VWXG\�ZDV�
FRQGXFWHG�DW�5DEELW�%UHHGLQJ�6WDWLRQ��0DQQXWK\�
WR�DVVHVV�WKH�HIIHFW�RI�HQYLURQPHQWDO�VWUHVV�RQ�
WKH�JURZWK�SHUIRUPDQFH�RI�1HZ�=HDODQG�:KLWH�
UDEELW�NLWV�UHDUHG�XQGHU�GLIIHUHQW�H[SHULPHQWDO�
JURXSV�� LQ� WKUHH� VHDVRQV�SUHGRPLQDQW� WR� WKH�
UHJLRQ�� QDPHO\�PRQVRRQ�� SRVW�PRQVRRQ�DQG�
VXPPHU��7KH�WUHDWPHQW�JURXSV�ZHUH�7���7���7��
DQG�7���5DEELWV�LQ�WKH�7��JURXS�ZHUH�UHDUHG�LQ�
FRQYHQWLRQDO� VKHG�DQG�SDQ�ZDWHUHG��5DEELWV�
LQ� 7��ZHUH� SURYLGHG�ZLWK� SHGHVWDO� IDQV� DQG�
QLSSOH�ZDWHULQJ�V\VWHP��6KHG�RI�7��UDEELWV�ZHUH�
LPSURYLVHG�ZLWK� IDOVH� FHLOLQJ� DQG� DGMXVWDEOH�
VKDGHV��7KRVH�XQGHU�WKH�7��JURXS�ZHUH�JLYHQ�
D� FRPSRVLWH� WUHDWPHQW� RI� DOO� WKH� DERYH�� 7KH�
7HPSHUDWXUH� ±+XPLGLW\� ,QGH[� DQG� JURZWK�
SHUIRUPDQFH�RI�WKH�UDEELWV�LQ�HDFK�VHDVRQ�XQGHU�
HDFK�WUHDWPHQW�ZHUH�FRPSDUHG��,W�ZDV�REVHUYHG�
WKDW� WKH�DYHUDJH�ZHLJKW� DW� ELUWK�RI� UDEELW� NLWV�
ZDV� QRQ�VLJQLILFDQW� EHWZHHQ� WUHDWPHQWV� LQ�
DOO� VHDVRQV��+RZHYHU�� VLJQL¿FDQW� GLIIHUHQFH�
ZDV�REVHUYHG�LQ�ZHLJKW�DW�ZHDQLQJ�DQG�SRVW�
ZHDQLQJ��7��DQG�7��UHFRUGHG�WKH� ORZHVW�DQG�
KLJKHVW�ZHLJKW�� UHVSHFWLYHO\�� 7KH� UHVXOWV� RQ�
VHDVRQ�FRQ¿UPHG� WKDW�SRVW�PRQVRRQ�VHDVRQ�
ZDV�PRVW�IDYRXUDEOH�IRU�UDEELW�SURGXFWLRQ�
.H\�ZRUGV�� �1HZ�=HDODQG�:KLWH� UDEELW� NLWV��
HQYLURQPHQWDO� VWUHVV�� WHPSHUDWXUH� ±KXPLGLW\�������
LQGH[��JURZWK�SHUIRUPDQFH�

5DEELW� IDUPLQJ�KDV� LPPHQVH�SRWHQWLDO�
WR� LPSURYH� WKH� VRFLR�HFRQRPLF� VWDWXV� RI� WKH�
UXUDO�SRRU��7KH�PRVW�REYLRXV�OLPLWDWLRQ�WR�UDEELW�
SURGXFWLRQ�LQ�WURSLFDO�FRXQWULHV�LV�WKDW�UDEELWV�DUH�
VXVFHSWLEOH�WR�KHDW�VWUHVV��7KH�KXPLG�WURSLFDO�
FOLPDWH�RI�.HUDOD��FRQWULEXWHV�VXEVWDQWLDO�VWUHVV�
RQ�WHPSHUDWH�EUHHGV�RI�UDEELWV�WKDW�DGYHUVHO\�
DIIHFW� WKHLU�SHUIRUPDQFH��1DQGDNXPDU� �������
REVHUYHG�WKDW�XQGHU�KXPLG�FOLPDWH�RI�.HUDOD��
H[RWLF� EUHHGV� OLNH�6RYLHW�&KLQFKLOOD� DQG�1HZ�
=HDODQG�:KLWH� KDG� VXERSWLPDO� JURZWK� DQG�
UHSURGXFWLRQ�� +HQFH� WKH� SUHVHQW� VWXG\� LV�
HQYLVDJHG�WR�PRQLWRU�WKH�HQYLURQPHQWDO�VWUHVV�
IDFWRUV�DIIHFWLQJ�WKH�SHUIRUPDQFH�RI�UDEELWV�DQG�
WR� VXJJHVW� VRPH� DPHOLRUDWLYH� WHFKQLTXHV� WR�
UHGXFH�WKH�HQYLURQPHQWDO�VWUHVV�
0DWHULDOV�DQG�0HWKRGV�

7KH�VWXG\�ZDV�FRQGXFWHG�DW�WKH�5DEELW�
%UHHGLQJ� 6WDWLRQ��0DQQXWK\� WR� DVVHVV� WKH�
HIIHFW� RI� HQYLURQPHQWDO� VWUHVV RQ� WKH� JURZWK�
SHUIRUPDQFH� RI� 1HZ� =HDODQG�:KLWH� �1=:��
UDEELWV� UHDUHG� XQGHU� GLIIHUHQW� WUHDWPHQWV�� LQ�
WKUHH�VHDVRQV�SUHGRPLQDQW�WR�WKH�UHJLRQ��QDPHO\�
PRQVRRQ� �-XQH�6HSWHPEHU��� SRVW�PRQVRRQ�
�2FWREHU�-DQXDU\�� DQG� VXPPHU� �)HEUXDU\�
0D\���7ZHQW\�HLJKW�1=:�UDEELWV�ZHUH�GLYLGHG�
LQWR� IRXU� JURXSV� RI� VHYHQ� DQLPDOV� HDFK� DQG�
DOORWWHG�WR�RQH�RI�WKH�IRXU�WUHDWPHQWV��5DEELWV�LQ�
WKH�7��JURXS�ZHUH�UHDUHG�LQ�FRQYHQWLRQDO�VKHG�
DQG�SDQ�ZDWHUHG��5DEELWV�LQ�7��ZHUH�SURYLGHG�
ZLWK�SHGHVWDO�IDQV�DQG�QLSSOH�ZDWHULQJ�V\VWHP��

���$VVLVWDQW�3URIHVVRU��&RUUHVSRQGLQJ�DXWKRU���EL\D�OHRQ#JPDLO�FRP
���5HJLVWUDU��.9$68��3RRNRGH��:D\DQDG
���$VVLVWDQW�3URIHVVRU
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6KHG�RI�7��UDEELWV�ZDV� LPSURYLVHG�ZLWK� IDOVH�
FHLOLQJ�DQG�DGMXVWDEOH�VKDGHV��5DEELWV�XQGHU�
WKH�7��JURXS�ZHUH�JLYHQ�D�FRPSRVLWH�WUHDWPHQW�
RI�DOO�WKH�DERYH��
7HPSHUDWXUH�+XPLGLW\�,QGH[��7+,����'U\�EXOE�
WHPSHUDWXUH���&��DQG�UHODWLYH�KXPLGLW\�����ZHUH�
UHFRUGHG�DW�WKH�KRWWHVW�SDUW�RI�WKH�GD\��PLG�GD\��
LQ�DOO� WKH� WUHDWPHQW�JURXSV��6HDVRQ�ZLVH�7+,�
ZDV�FDOFXODWHG�XVLQJ�WKH�HTXDWLRQ�SURSRVHG�E\�
0DUDL�HW�DO���������
7+,� �GE�&�±�>�������������5+���GE�&��������@
:KHUH��GE�&�� ���GU\�EXOE�WHPSHUDWXUH�LQ�&HOVLXV��
5+��� ����UHODWLYH�KXPLGLW\�SHUFHQWDJH�����
7KH�YDOXHV�REWDLQHG�ZHUH�WKHQ�FODVVL¿HG�DV�
IROORZV��
������� �DEVHQFH�RI�KHDW�VWUHVV
�����±������ ��PRGHUDWH�KHDW�VWUHVV
�����±������ �VHYHUH�KHDW�VWUHVV�DQG
������ � YHU\�VHYHUH�KHDW�VWUHVV
*URZWK� SHUIRUPDQFH� 7KH� JURZWK� UDWHV� RI�
NLWV�ZHUH�REWDLQHG�E\�ZHLJKLQJ�WKH�SURJHQLHV�
RI�UDEELWV�UHDUHG�XQGHU�GLIIHUHQW�H[SHULPHQWDO�
JURXSV�� DW� ZHHNO\� LQWHUYDOV� EHIRUH� IHHGLQJ�
XVLQJ� D� VWDQGDUG�ZHLJKLQJ� EDODQFH�ZLWK� �J�
DFFXUDF\�
5HVXOWV�DQG�'LVFXVVLRQ
7HPSHUDWXUH�+XPLGLW\�,QGH[�

7KH�7+,�ZLWKLQ�WKH�VKHG�LQ�HDFK�VHDVRQ�
LV� VKRZQ� LQ� 7DEOH� ��� 7KHUH� ZDV� VLJQLILFDQW�
GLIIHUHQFH�EHWZHHQ�VHDVRQV�LQ�HDFK�WUHDWPHQW�
EXW� WKH� WUHDWPHQWV� GLG� QRW� GLIIHU� VLJQL¿FDQWO\�
LQ�HDFK�VHDVRQ��+RZHYHU��QXPHULFDO�YDULDWLRQ�
VKRZHG� WKDW� 7�� KDG� WKH� KLJKHVW� 7+,� LQ� DOO�
VHDVRQV� DV� LW� ZDV� WKH� FRQWURO� DQG�ZDV� QRW�
SURYLGHG�ZLWK�DQ\�RI�WKH�DPHOLRUDWLYH�PHDVXUHV�
WR�FRXQWHU�WKH�KHDW�DQG�KXPLGLW\��7+,�JUDGXDOO\�
UHGXFHG�ZLWK� HDFK� WUHDWPHQW� UHVXOWLQJ� LQ�7��
KDYLQJ�WKH�ORZHVW�7+,��5DLQ\�DQG�SRVW�PRQVRRQ�
VHDVRQV� ZHUH� IRXQG� WR� EH� VWUHVV� IUHH� EXW�
VXPPHU�ZDV�VWUHVVIXO�IRU�WKH�DQLPDOV�HVSHFLDOO\�
LQ�7���7��DQG�7��JURXSV��7KLV�ZDV�LQ�DJUHHPHQW�
ZLWK�+DEHHE�HW�DO���������DQG�0DUDL�HW�DO���������
ZKR� UHSRUWHG� WKDW� 7+,� YDOXHV� LQGLFDWHG� DQ�
DEVHQFH�RI�KHDW�VWUHVV�LQ�WKH�PLOG�FOLPDWH�DQG�
VHYHUH�KHDW�VWUHVV�LQ�WKH�KRW�FOLPDWH���7��KDG�
7+,�YDOXH�LQ�WKH�VWUHVV�IUHH�UDQJH�WKURXJKRXW�
WKH�\HDU��ZKLFK�FRXOG�EH�GXH�WR�WKH�SURYLVLRQ�RI�
D�FRPSRVLWH�WUHDWPHQW�LQ�WKDW�JURXS��
*URZWK�SHUIRUPDQFH

$YHUDJH�JURZWK�SHUIRUPDQFH�RI�LQGLYLGXDO�

1=:� UDEELW� NLWV� LQ� UDLQ\�� SRVW�PRQVRRQ� DQG�
VXPPHU�VHDVRQV�DUH�IXUQLVKHG�LQ�7DEOHV���WR�
���7KH�ZHDQLQJ�ZHLJKW�REVHUYHG�LQ�WKH�GLIIHUHQW�
WUHDWPHQW� JURXSV� IURP�7�� WR�7�� LQ� WKH� UDLQ\�
VHDVRQ�ZHUH���������������������DQG��������
J�� UHVSHFWLYHO\�� LQ� WKH� SRVW�PRQVRRQ� VHDVRQ�
ZHUH������������������DQG�����J��UHVSHFWLYHO\�
DQG�LQ�VXPPHU�VHDVRQ���������������������DQG�
�������J�� UHVSHFWLYHO\��$Q� LQFUHDVH� LQ�ZHLJKW�
ZDV�REVHUYHG�ZLWK�HDFK� WUHDWPHQW�JURXS��7��
DQG�7��KDG�WKH�ORZHVW�DQG�WKH�KLJKHVW�ZHLJKWV��
UHVSHFWLYHO\��+DVVDQHLQ� ������� UHSRUWHG� WKDW�
WKH�ORZHVW�ERG\�ZHLJKW�ZDV�UHFRUGHG�LQ�UDEELWV�
XQGHU� KLJK� DLU� WHPSHUDWXUH� DV� FRPSDUHG� WR�
ORZ� DLU� WHPSHUDWXUH�ZKLFK� KROGV� WUXH� LQ� WKH�
SUHVHQW� VWXG\� DV�7��ZDV� H[SRVHG� WR� KLJKHU�
DLU� WHPSHUDWXUHV� WKDQ�RWKHU� WUHDWPHQW�JURXSV�
SURYLGHG� ZLWK� YDULRXV� VWUHVV� DPHOLRUDWLYH�
PHDVXUHV��*XSWD�HW� DO�� ������� UHSRUWHG� WKDW�
5XVVLDQ�$QJRUD�UDEELWV�LQ�VHPL�DULG�WURSLFV�JDYH�
DQ�DYHUDJH�LQGLYLGXDO�ERG\�ZHLJKW�RI����J�DW���
ZHHNV�ZKLFK�ZDV�VLPLODU�WR�WKH�YDOXHV�REWDLQHG�
LQ�7���7��EHLQJ�WKH�FRQWURO�ZDV�H[SRVHG�WR�DOO�
WKH�H[WUHPHV�RI�FOLPDWH��%XW�UHVW�RI�WKH�WUHDWPHQW�
JURXSV� KDG� VRPH� LQQRYDWLYH�PDQDJHPHQW�
WHFKQLTXHV� WR� LQFUHDVH� WKH� FRPIRUW� OHYHO� RI�
UDEELWV�HYHQ�LQ�DGYHUVH�FOLPDWH��+HQFH�7��ZKLFK�
KDG�WKH�FRPSRVLWH�WUHDWPHQW�SURYHG�WR�EH�WKH�
EHVW�DV�WKH�7+,�YDOXH�ZKLFK�LV�DQ�LQGLFDWRU�RI�
VWUHVV�ZDV�LQ�WKH�VWUHVV�IUHH����������OHYHO�DV�
FRPSDUHG�WR�RWKHU�WUHDWPHQW�JURXSV��'XH�WR�WKH�
FRPIRUWDEOH�HQYLURQPHQW�SURYLGHG��7��VHHPHG�
WR� KDYH� DQ� LQFUHDVHG� JURZWK� UDWH��7KLV� YLHZ�
ZDV� VXSSRUWHG�E\�$EG�(O�0RW\�HW� DO�� ���������
$FFRUGLQJ� WR� &KLHULFDWR� HW� DO�� ������� ORZHU�
WKHUPDO�OHYHOV�LQGXFHG�D�PDUNHG�YDULDWLRQ�RQ�WKH�
SURGXFWLYH�SHUIRUPDQFH�RI�WKH�DQLPDOV�ZKLFK��
GXH� WR� DQ� LQFUHDVHG�QHHG� IRU� WKHUPRJHQHVLV�
DQG�JUHDWHU�DGLSRJHQHVLV�SUHVHQWHG�KLJKHU�GDLO\�
JDLQ�DQG�¿QDO� OLYH�ZHLJKW��ZKLFK�FRXOG�EH�WKH�
SK\VLRORJLFDO�UHDVRQ�IRU�LQFUHDVHG�ERG\�ZHLJKW�
LQ�WKH�FRPSRVLWH�WUHDWPHQW�JURXS��7���

(O�0DJKDZU\�HW�DO�� �������RSLQHG� WKDW�
VHDVRQV� RI� NLQGOLQJ� KDG� VLJQL¿FDQW� �3�������
HIIHFW� RQ� SRVW�ZHDQLQJ� LQGLYLGXDO� ZHLJKWV��
3RVW�PRQVRRQ�VHDVRQ�KDG�WKH�KLJKHVW�JURZWK�
SHUIRUPDQFH� DPRQJ� VHDVRQV��7KH� SRVVLEOH�
UHDVRQ�IRU�VXFK�D�UHVXOW�FRXOG�EH�WKDW�WKH�PLFUR�
HQYLURQPHQW�ZDV�FRQGXFLYH�IRU�WKHLU�FRPIRUWDEOH�
OLYLQJ�ZKLFK�FRXOG�KDYH�LQFUHDVHG�LWV�SURGXFWLRQ�
SRWHQWLDO��$OVR� VLQFH� SRVW�PRQVRRQ� KDG� WKH�
VHFRQG�SDULW\��WKH�UDEELW�GRHV�ZRXOG�EH�PRUH�
H[SHULHQFHG�LQ�FDULQJ�IRU�WKHLU�\RXQJ��7KH�PLON�
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SURGXFWLRQ�FRXOG�KDYH�DOVR�LQFUHDVHG�ZLWK�SDULW\��
$V�.XPDU�HW� DO�� ������� RSLQHG�� WKH� LQFUHDVH�
LQ�GD\� OHQJWK��D�FRPIRUWDEOH� WHPSHUDWXUH�DQG�
WKH�DYDLODELOLW\�RI�D�JRRG�URXJKDJH�VXSSO\�PD\�
KDYH�FRQWULEXWHG�WR�WKH�KLJK�JURZWK�HI¿FLHQF\�
RI� UDEELWV��5DLQ\�VHDVRQ�VKRZHG� OHVV�JURZWK�
SHUIRUPDQFH�ZKLFK� FRXOG� EH� GXH� WR� WKH� ODFN�
RI�H[SHULHQFH� LQ� UHDULQJ� WKH�NLWV�DV� LW�ZDV� LWV�
¿UVW�SDULW\��6XPPHU�VHDVRQ�WKRXJK�KDYLQJ�WKH�
WKLUG� SDULW\� KDG� D� ORZHU� JURZWK� SHUIRUPDQFH�
WKDQ�SRVW�PRQVRRQ�ZKLFK�FRXOG�EH�GXH�WR�WKH�
LQFUHDVH� LQ� WKH�7+,� OHYHO�ZKLFK� LQGLFDWHG� WKDW�
VXPPHU�VHDVRQ�ZDV�VWUHVVIXO� IRU� WKH�UDEELWV��
$]R]� DQG�(O�.KRO\� ������� VXJJHVWHG� VLPLODU�
UHDVRQV�DQG�UHSRUWHG�WKDW�ORZHU�JURZWK�LQ�KRW�
FRQGLWLRQV�PD\�EH�DWWULEXWHG�WR�WKH�HIIHFW�RI�WKLV�
HQYLURQPHQWDO�FRQGLWLRQ�RQ�PRWKHULQJ�DELOLW\�DQG�
PLON�SURGXFWLRQ�DV�D�UHVXOW�RI�K\SHUWKHUPLD��%XW�
LQ�WKH�SUHVHQW�VWXG\��VXPPHU�VHDVRQ�KDG�EHWWHU�
JURZWK�SHUIRUPDQFH�WKDQ�UDLQ\�VHDVRQ�SRVVLEO\�
GXH�WR�WKH�UHDULQJ�H[SHULHQFH�RI�WKH�GRHV��

)URP� WKH� UHVXOWV� RI� WKH� VWXG\�� LW� FDQ�
EH� LQIHUUHG� WKDW�SURYLVLRQ�RI�VWUHVV�DOOHYLDWLQJ�

PHDVXUHV�LQ�7���7��DQG�7��VKRZHG�D�SRVLWLYH�
LQÀXHQFH�RQ�JURZWK�DV�FRPSDUHG�WR�WKH�FRQWURO�
�7����$PRQJ� WKHVH� WUHDWPHQWV�7��ZKLFK�ZDV�
JLYHQ� D� FRPSRVLWH� WUHDWPHQW� HPHUJHG�ZLWK�
WKH�EHVW� UHVXOWV��7KH�VHFRQG�EHVW�VHHPHG� WR�
EH�7��ZKLFK�ZDV� SURYLGHG�ZLWK� VKDGHV� DQG�
IDOVH� FHLOLQJ��7KRXJK�7��ZKLFK�ZDV�SURYLGHG�
ZLWK� SHGHVWDO� IDQV� DQG�QLSSOH�ZDWHULQJ� IDUHG�
EHWWHU� WKDQ� WKH� FRQWURO�� LW�ZDV� FRPSDUDEOH� WR�
7�� LQ� VRPH� FDVHV��7KHVH� UHVXOWV� KHOS� XV� WR�
FRQFOXGH�WKDW�SURYLGLQJ�VKDGHV�DQG�IDOVH�FHLOLQJ�
ZDV� IDU� VXSHULRU� WR� WKH�SURYLVLRQ�RI� IDQV�DQG�
QLSSOH�ZDWHULQJ�WKRXJK�D�FRPSRVLWH�WUHDWPHQW�
DV�LQ�7��JDYH�WKH�EHVW�UHVXOWV��3RVW�PRQVRRQ�
VHDVRQ�DOVR�UHFRUGHG�WKH�KLJKHVW�JURZWK�UDWH�DV�
FRPSDUHG�WR�UDLQ\�DQG�VXPPHU�VHDVRQV�
5HIHUHQFHV
$EG� (O�0RW\��$�.�,���$EG� (O� +DNHDP��$�$��

DQG�$EG�(O��5DKPDQ��$�0�=�� ������
3K\VLRORJLFDO� UHVSRQVHV� RI� UDEELWV�
WR�KLJK�DLU� WHPSHUDWXUH�±�3URGXFWLYH�
DQG�UHSURGXFWLYH�HI¿FLHQF\���(J\SW��-��
5DEELW�6FL�������������
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$]R]��$�$�� DQG�(O�.KRO\��.�+�� ������5HSURG�
XFW LYH� SHUIRUPDQFH� DQG� EORRG�
FRQVWLWXHQWV� RI� 9�OLQH� DQG� %DXVFDW�
IHPDOH� UDEELWV� XQGHU�PLGGOH� (J\SW�
FRQGLWLRQV��(J\SW�� -��5DEELW�6FL� ����
��������

&KLHULFDWR��*�0���5DYDURWWR�� /�� DQG�5L]]L��&��
������6WXG\� RI� WKH�PHWDEROLF� SUR¿OH�
RI� UDEELWV� LQ� UHODWLRQ� WR� WZR�GLIIHUHQW�
HQYLURQPHQWDO� WHPSHUDWXUHV��:OG��
5DEELW�6FL�������������

(O�0DJKDZU\��$�0���$KPHG�� 6�6��� <DPDQL��
.�$�� DQG�5DGZDQ�� +�� ������ 6RPH�
UHSURGXFWLYH�DQG�SURGXFWLYH� WUDLWV� RI�
1HZ�=HDODQG�:KLWH��5H[�UDEELWV�DQG�
WKHLU�FURVVHV��(J\SW��-��5DEELW�6FL�����
��������

*XSWD�� 6�&��� *XSWD�� 1�� DQG� -DLQ��$�� ������
$GDSWDELOLW\�RI�5XVVLDQ�$QJRUD�UDEELWV�
LQ�VHPL�DULG�WURSLFV��:OG��5DEELW�6FL��
�����������

+DEHHE��$�$�0���0DUDL��,�)�0���(O�0DJKDZDU\��
$�0�� DQG�*DG��$�(�� ������ *URZWK�
RI� UDEELWV� DV� DIIHFWHG� E\� VDOLQLW\� LQ�
GULQNLQJ�ZDWHU� XQGHU�ZLQWHU� DQG� KRW�
VXPPHU�FRQGLWLRQV��(J\SW��-��5DEELW
6FL�����������

+DVVDQHLQ��$�0��������5HSURGXFWLYLW\�RI�UDEELWV�
XQGHU�GLIIHUHQW�KHDW�FRQGLWLRQV��0�6F��
7KHVLV��� )DF��$JULF��� &DLUR� 8QLY���
(J\SW����S�

.XPDU��'���6LQJK��8���%KDWW��5�6��DQG�5LVDP��
.�6�� ������ 5HSURGXFWLYH� HIILFLHQF\�
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RI� IHPDOH� *HUPDQ�$QJRUD� UDEELWV�
XQGHU� ,QGLDQ� VXE�WHPSHUDWH� FOLPDWLF�
FRQGLWLRQV��:OG�� 5DEELW� 6FL�� ����
����±�����
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