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�� 0HVILQ� %HUKDQX�� 6�� $QXUDGKD� -DEDVLQJK�� =HEHQH� .LILOH�� ([SDQGLQJ� VXVWHQDQFH� LQ�

(WKLRSLD�EDVHG�RQ�UHQHZDEOH�HQHUJ\�UHVRXUFHV�± $�FRPSUHKHQVLYH�UHYLHZ��5HQHZDEOH�

DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV����������������������

�� <RVHSK� $VVHID�� 6KLPHOLV� $GPDVVX� (PLUH DQG� 0DULQD� 9LOODQXHYD�� ,QIOXHQFH RI�

PLOOLQJ�W\SH�RQ�WHI�LQMHUD�TDOLW\�)RRG &KHPLVWU\����� ����������±�����

�� $QXUDGKD� -DEDVLQJK 6�� $EXEHNHU� <LPDP�� 5DYL� 7�� 0DJQHWLF� KHWHUR�VWUXFWXUHV� DV�

SURVSHFWLYH� VRUEHQWV� WR� DLG� DUVHQLF� HOLPLQDWLRQ� IURP� OLIH� ZDWHU� VWUHDPV�� :DWHU�

6FLHQFH��� �������������±����

�� +DQQD�%HUKDQX��=HEHQH�.LIOLH�� ,VDEHO�0LUDQGD��$QD�/RXUHQFÜ��-RDQD�)HUUHLUD��6LVD\�

)HOHNH�� $EXEHNHU� <LPDP�� +HOHQD� 3HUHLUD�� 2SWLPL]DWLRQ� RI� HWKDQRO�DONDOL�

GHOLJLQILFDWLRQ� RI� IDOVH� EDQDQD�HQVHWH� YHQWULFRVXP�� ILEHUV� IRU� SXOS� SURGXFWLRQ� XVLQJ�

UHVSRQVH� VXUIDFH�PHWKRGRORJ\�� ,QGXVWULDO�&URSV� DQG�3URGXFWV��5HI�QR�� ,1'&52�'�

������������
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�� 0XOXJHWD� 7�� 6LVD\�� 6KLPHOLV� $�� (PLUH� DQG� +RVDKDOOL� 6�5DPDVZDP\�� ��������

5HVLGHQFH� WLPH� GLVWULEXWLRQ� DQG� IORZ� SDWWHUQ� RI� UHGXFHG�JOXWHQ� ZKHDW�EDVHG�

IRUPXODWLRQ�LQ�D�WZLQ�VFUHZ�H[WUXGHU��/:7�)RRG�6FLHQFH�DQG�7HFKQRORJ\�����������

�� 6KHJDZ��$��0RKDPPHG��5DPHV��&��3DQGD��%��0DGKDQ��%HUKDQX��$��'HPHVVLH��������

([WUDFWLRQ�RI�ELR�DFWLYH�FRPSRXQGV�IURP�(WKLRSLDQ�SODQW�PDWHULDO�5XPH[�DE\VVLQLFXV�

�PHNPHNR�� URRW� ± $� VWXG\� RQ� NLQHWLFV�� RSWLPL]DWLRQ�� DQWLR[LGDQW� DQG� DQWLEDFWHULDO�

DFWLYLW\��-7,�&KHP�(QJ��9RO�����SS�����������

�� 6.�.DVVDKXQ��=�.LIOLH��':�6KLQ��66�3DUN��:<�-XQJ��<5�&KXQJ� ��2SWLPL]DWLRQ�RI�

VRO�JHO� V\QWKHVLV� SDUDPHWHUV� LQ� WKH� SUHSDUDWLRQ� RI� 1�GRSHG� 7L2� XVLQJ� VXUIDFH�

UHVSRQVH�PHWKRGRORJ\�� -RXUQDO�RI�6RO�*HO�6FLHQFH�DQG�7HFKQRORJ\���� ������������

�� 0XOXJHWD 6LVD\ &KHUX�� ��$OEHUWR�9HOi]TXH]� GHO�5RVDULR�$OEHUWR��$EXEHNHU�<LPDP

$OL�� %HUKH� *RLWRP� *HEUH\RKDQQHV� DQG� %RJDOH� 7DGHVVH ����� 6HSDUDWLRQ� RI�

5DGLRDFWLYH�(OHPHQWV�IURP�(WKLRSLDQ�.HQWLFKD�3HJPDWLWH�2UH�E\�+\GURPHWDOOXUJLFDO�
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0HWKRGV�� 7KH� -RXUQDO� RI� 7KH� 0LQHUDOV�� 0HWDOV� 	� 0DWHULDOV� 6RFLHW\��

��GRL�RUJ���������V�����������������

�� (IIHFW�RI�IHHG�FRPSRQHQWV�RQ�TXDOLW\�SDUDPHWHUV�RI�ZKHDW±WHI±VHVDPH±WRPDWR�EDVHG�

H[WUXGHG� SURGXFWV�� -RXUQDO� RI� )RRG� 6FLHQFH� DQG� 7HFKQRORJ\�� 6SULQJHU�� -RXUQDO� RI�

)RRG� 6FLHQFH� DQG� 7HFKQRORJ\� 0XOXJHWD� 7HDPLU�� 6KLPHOLV� $GPDVVX� (PLUH��

+RVDKDOOL�6��5DPDVZDP\��� :RUNQHK�7�6��

��� %HUKH� *RLWRP� *HEUH\RKDQQHV�� 9HOi]TXH]� GHO� 5RVDULR� $OEHUWR�� $EXEHNHU� <LPDP��

*LUPD�:ROGHWLQVDH�� DQG� %RJDOH� 7DGHVVH�� $OWHUQDWLYH� EHQHILFLDWLRQ� RI� WDQWDOLWH� DQG�

UHPRYDO��������RI�UDGLRDFWLYH�R[LGHV�IURP�(WKLRSLDQ�.HQWLFKD�SHJPDWLWH±VSRGXPHQH�

RUHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 0LQHUDOV�� 0HWDOOXUJ\� DQG� 0DWHULDOV�� 9ROXPH� ����

1XPEHU����-XO\������

��� 6.� .DVVDKXQ�� =� .LIOLH�� ':� 6KLQ�� 66� 3DUN�� :<� -XQJ�� <5� &KXQJ�� )DFLOH� ORZ�

WHPSHUDWXUH�LPPRELOL]DWLRQ�RI�1�GRSHG�7L2� SUHSDUHG�E\�VRO±JHO�PHWKRG��-RXUQDO�RI�

6RO�*HO�6FLHQFH�DQG�7HFKQRORJ\������������±���

��� 6��$QXUDGKD�-DEDVLQJK��+DEWDPX�%HODFKHZ��$EXEHNHU�<LPDP��$UYLQG�.XPDU�-��,URQ�

2[LGH�,QGXFHG�%DJDVVH�1DQRSDUWLFOHV�IRU�WKH�6HTXHVWUDWLRQ�RI�&U�� LRQV�IURP�7DQQHU\�

(IIOXHQW�XVLQJ�D�0RGLILHG�%DWFK�5HDFWRU��-RXUQDO�RI�$SSOLHG�3RO\PHU�6FLHQFH��-RKQ�

:LOH\�DQG�6RQV������� ���
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��� 5DYL� 7�� $QXUDGKD� -DEDVLQJK 6�� 3UHSDUDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� KLJKHU� GHJUHH�

GHDFHW\ODWHG�FKLWRVDQ� FRDWHG�PDJQHWLF�DGVRUEHQW� IRU� WKH�UHPRYDO�RI�FKURPLXP��9,��

IURP�LWV�DTXHRXV�PL[WXUH��-RXUQDO�RI�$SSOLHG�3RO\PHU�6FLHQFH�����������������SS�����

��� -RKQ�:LOH\�DQG�6RQV�

��� 6KHJDZ��$��0RKDPPHG��5DPHV��&��3DQGD��%��0DGKDQ��%HUKDQX��$��'HPHVVLH��������

5XPH[� DE\VVLQLFXV� �PHNPHNR�� H[WUDFW� DV� FOHDQHU� DSSURDFK� IRU� G\HLQJ� LQ� SURGXFW�

PDQXIDFWXUH�� 2SWLPL]DWLRQ� DQG�PRGHOLQJ� VWXGLHV�� $VLD�SDFLILF� -RXUQDO� RI� &KHPLFDO�

(QJLQHHULQJ��9RO�����SS������

��� 0XOXJHWD�6LVD\�&KHUX�� ��$OEHUWR�9HOi]TXH]� GHO�5RVDULR�$OEHUWR��$EXEHNHU�<LPDP

$OL� %RJDOH�7DGHVVH DQG %HUKH�*RLWRP�*HEUH\RKDQQHV���+\GURPHWDOOXUJLFDO UHPRYDO�

RI� XUDQLXP� DQG� WKRULXP� IURP�(WKLRSLDQ� WDQWDOLWH� RUH�� 3K\VLFRFKHPLFDO� 3UREOHPV� RI�

0LQHUDO�3URFHVVLQJ�������� '2,����������SSPS�����

��� +DQQD�%HUKDQX��=HEHQH�.LIOLH�� ,VDEHO�0LUDQGD��$QD�/RXUHQFÜ��-RDQD�)HUUHLUD��6LVD\�

)HOHNH�� $EXEHNHU� <LPDP�� +HOHQD� 3HUHLUD����� &KDUDFWHUL]DWLRQ� RI� FURS� UHVLGXHV�

IURP� IDOVH� EDQDQD� �(QVHWH� YHQWULFRVXP�� LQ� (WKLRSLD� LQ� YLHZ� RI� D� IXOO�UHVRXUFH�

YDORUL]DWLRQ� 3/R6� 21(� ������� H��������KWWSV����

GRL�RUJ���������MRXUQDO�SRQH��������

��� *RLWRP� *HEUH\RKDQQHV� %HUKH�� 9HOi]TXH]� GHO� 5RVDULR� $OEHUWR�� $EXEHNHU� <LPDP��

*LUPD�:ROGHWLQVDH��DQG�%RJDOH�7DGHVVH��'HFRPSRVLWLRQ�RI� WKH�.HQWLFKD�0DQJDQR�

WDQWDOLWH�RUH�E\�+)�+�62��DQG�.2+�IXVLRQ���3K\VLFRFKHPLFDO�3UREOHPV�RI�0LQHUDO�

3URFHVVLQJ�������� '2,��KWWS���G[�GRL�RUJ���������SSPS����
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��� *HQHQX�$OHPX��$GDPX�=HJH\H�DQG�1HHOD�6DWKHHVK���������(IIHFW�RI�PXVKURLP�IORXU�

RQ� SUR[LPDWH� FRPSRVLWLRQ� DQG� UKHRORJLFDO� SURSHUWLHV� RI� ZKROH� ZKHDW� IORXU� EUHDG
�

SXEOLVKHG�LQ�$QQDOV�RI�)RRG�6FLHQFH�DQG�7HFKQRORJ\��9ROXPH�����,VVXH���

��� *��*� %HUKH 9HOi]TXH]�GHO�5RVDULR�$OEHUWR��$EXEHNHU�<LPDP��*LUPD�:ROGHWLQVDH��

DQG� %RJDOH� 7DGHVVH *UHHQ� ([WUDFWLRQ� RI� 1LRELXP� DQG� 7DQWDOXP� IURP� .HQWLFKD�

7DQWDOLWH� RUH� XVLQJ� ��(WK\O���0HWK\O� ,PLGD]RLXP� &KORULGH� LRQLF� OLTXLG�� -RXUQDO� RI�

0LQLQJ�DQG�(QYLURQPHQW��9RO ��QR����������������

��� $OHPD\RK� *HWDKXQ�� 'LULED� 0XOHWD�� )DVVLO� $VVHID� DQG� 6RORPRQ� .LURV� �������� 7KH�

HIIHFW�RI�FOLPDWH�FKDQJH�RQ�WKH�GLVWULEXWLRQ�DQG�GLYHUVLW\�RI�VRLO�PLFURRUJDQLVPV�DQG�

WKHLU�DGDSWDWLRQ�PHFKDQLVPV��$GYDQFHV�LQ�(QYLURQPHQWDO�5HVHDUFK�����SS ������

��� 5��.DUWKLNH\DQ�DQG�1�.�&KDQGUD�%DEX���������$Q�LQYHVWLJDWLRQ�RQ�&KLFNHQ�/HJ�6NLQ�

IRU� WKH�3UHSDUDWLRQ�RI�)DVKLRQDEOH�/HDWKHU� DQG�/HDWKHU�3URGXFWV�� -$/&$����������

����

��� 0XVWHID�.HPDO��$QXUDGKD� -DEDVLQJK 6� DQG�$EXEHNHU�<LPDP�� �������2SWLPL]DWLRQ�

VWXGLHV� RQ� WKH� H[WUDFWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI�0DQJLIHUD� ,QGLFD�6HHG�.HUQHOV� RLO�

IURP�(WKLRSLDQ�0DQJRHV��-RXUQDO�RI�(($��9RO�����-DQXDU\�������

��� 6�� $QXUDGKD� -DEDVLQJK�� (FRIULHQGO\� %LR�ILQLVKLQJ� DQG� '\HLQJ� RI� 1DWXUDO� )LEHUV��

&KDSWHU���� ,Q�0RKDPPDG�6KDKLG��*XRTLDQJ�&KHQ�DQG�5HQ�&KHQJ�7DQJ��+DQGERRN�

RI�7H[WLOH�&RORUDWLRQ�$QG�)LQLVKLQJ���������������6WXGLXP�3UHVV�//&��8�6�$�

��� 0� .HPDO�� 6�� $QXUDGKD� -DEDVLQJK�� $EXEHNHU� <LPDP�� -$� .XPDU�� ([WUDFWLRQ� DQG�

&KDUDFWHUL]DWLRQ�RI�2LO� IURP�(WKLRSLDQ�0DQJLIHUD� ,QGLFD 6HHG�.HUQHOV���������������

���������1,6&$,5�&6,5��
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��� 6�� $QXUDGKD� -DEDVLQJK�� 6WDWXV� RI� IHUWLOL]HU� DSSOLFDWLRQ� ZLWK� D� XQLTXH� IRFXV� RQ�

ELRIHUWLOL]HU�LQ�WKH�ODQG�RI�(WKLRSLD�$�5HYLHZ��6FKRODUV�5HSRUW�����������������

��� *�*HEUHKLZRW�� 6��$QXUDGKD� -DEDVLQJK��$EXEHNHU�<LPDP�� 3URGXFWLRQ� RI�&HOOXORVLF�

(WKDQRO� IURP� :RRG� 6DZGXVW� E\� 6XOSKXULF� DFLG� +\GURO\VLV�� -RXUQDO� RI� 3HWUROHXP�

(QJLQHHULQJ�	�7HFKQRORJ\��������������������

��� *�'HPH��6��$QXUDGKD� -DEDVLQJK��$EXEHNHU�<LPDP�� 6WUDWHJLF�3URGXFWLRQ�RI�&LWULF�

$FLG�IURP�(WKLRSLDQ�0RODVVHV�8VLQJ�$VSHUJLOOXV�QLJHU�$7&&�������3RUWLFR�-RXUQDO�

RI�&KHPLVWU\��������������������

��� 0�'HPHODVK��6��$QXUDGKD�-DEDVLQJK��$EXEHNHU�<LPDP��6LOYHU�UHFRYHU\�IURP�:DVWH�

;�5D\�SKRWRJUDSKLF� ILOPV� FROOHFWHG� IURP�KRVSLWDOV� LQ�$GGLV�$EDED��=('(�-RXUQDO��

-RXUQDO�RI�(WKLRSLDQ�(QJLQHHUV�DQG�$UFKLWHFWV����������������

��� 7HVVDID�$��<HDPODN�'��=HODOHP�*��0LHEHOH�)��0DLHJLH�$��6��$QXUDGKD� -DEDVLQJK��

3URGXFWLRQ�RI�&LWULF�DFLG�IURP�WKH�(WKLRSLDQ�VXJDU�FDQH�PRODVVHV�XVLQJ�LVRODWHG����6�

U'1$� VHTXHQFHG� $VSHUJLOOXV� QLJHU�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3KDUPDF\� DQG�

3KDUPDFHXWLFDO�6WXGLHV������������������

��� 6.�.DVVDKXQ��=�.LIOLH��':�6KLQ��66�3DUN��<5�&KXQJ��1RYHO�PXOWLVWDJH� IL[HG�EHG�

SKRWRUHDFWRU� IRU� EDFWHULDO� LQDFWLYDWLRQ� XVLQJ�1�GRSHG�7L2� QDQRSDUWLFOHV� XQGHU� YLV�

/('V� DQG� VXQOLJKW� LOOXPLQDWLRQ�� 1DQRWHFKQRORJ\� IRU� (QYLURQPHQWDO� (QJLQHHULQJ� ��

������

��� .DVVDKXQ��=�.LIOLH��'�6KLQ��6�3DUN���3KRWRFDWDO\WLF�'HFRORUL]DWLRQ�RI�0HWK\OHQH�%OXH�

E\� 1�GRSHG� 7L2� 1DQRSDUWLFOHV� 3UHSDUHG� XQGHU� 'LIIHUHQW� 6\QWKHVLV� 3DUDPHWHUV��

-RXUQDO�RI�:DWHU�DQG�(QYLURQPHQWDO�1DQRWHFKQRORJ\���������������

��� 6RORPRQ�.LURV��*HEUHKLZRW�+DLOHPDULDP��*HEUHJ]LDEKHU�*HEUH\RKDQHV�DQG�7HVVHPD�

=HZGX���������&OLPDWH�6PDUW�/LYHVWRFN�3URGXFWLRQ�LQ�WKH�+LJK�/DQGV�RI�(WKLRSLD��$�

%RRN�RQ� ³7UDQVIRUPLQJ�3URGXFWLYLW\� DQG�5HVLOLHQFH� RI�0L[HG�&URS�/LYHVWRFN�7UHH�

6\VWHPV LQ�(WKLRSLD´��7HFKQRORJLHV��6WUDWHJLHV�DQG�7RROV�3RWHQWLDO�IRU�6FDOLQJ�8S�LQ�

6XE�6DKDUDQ�$IULFD
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��� ,QIOXHQFHV� RI�'LIIHUHQW� 'U\LQJ�0HWKRGV� DQG�([WUDFWLRQ� 6ROYHQWV� RQ� 7RWDO� 3KHQROLF�

DQG�)ODYRQRLGV��DQG�$QWLR[LGDQW�&DSDFLW\�RI�0RULQJD�VWHQRSHWDOD�/HDYHV� -RXUQDO�RI�

3KDUPDFRJQRV\� DQG� 3K\WRFKHPLVWU\�� ������ ������ ��������� 'HEHEH� 'DGL�� 6KLPHOLV�

$GPDVVX�(PLUH��$VIDZ�'HEHOOD�+DJRV��)UHKLZRW�7HND�$VVDPR�

��� (IIHFW�RI�0LOO�7\SH�DQG�0HFKDQLFDO�.QHDGLQJ�&RQGLWLRQV�RQ�)HUPHQWDWLRQ�.LQHWLFV�

RI�7HI�'RXJK�'XULQJ ,QMHUD�PDNLQJ�DQG�3K\WDWH�WR�0LQHUDO�0RODU�5DWLR�RI�,QMHUD��

5HVHDUFK� 	� 5HYLHZV� -RXUQDO� RI� )RRG� 6FLHQFH� DQG� 7HFKQRORJ\�� <RVHSK� $VVHID��

6KLPHOLV�$GPDVVX�(PLUH��:RUNLQHK�$EHEH� )HOLFLGDG�5RQGD�

��� *HEUHPHGKLQ�*HEUHPDULDP�*HEUHPLFDO��6KLPHOLV�$GPDVVX�(PLUH�7DUHNHJQ�%LUKDQX��

0LUNR�ýHUQiN� �����3K\VLFRFKHPLFDO� DQG�)XQFWLRQDO�3URSHUWLHV�RI�(WKLRSLDQ� �5RED�

9DULHW\�� 3HDQXW� �$UDFKLVK\SRJDHD� /��� IRU� ,QGXVWULDO� 8VH�� -RXUQDO� RI� 1XWULWLRQ� DQG�

)RRG 6FLHQFHV��

��� .HUHVD�'HID��*L]DFKHZ�6KLIHUDZ�DQG�6LVD\�)HOHNH�������� 7RWDO�3KHQROLF�&RPSRXQG��

$QWLR[LGDQW�$FWLYLW\�RI�&XOWLYDWHG�(WKLRSLDQ�5XWD�&KDOHSHQVLV�&UXGH�([WUDFW�DQG�LWV�

(VVHQWLDO�RLOV��,QWHUQDWLRQDO�-RXUQDO�RI�%DVLF�DQG�$SSOLHG�6FLHQFHV��9RO�����SS��������

��� .HUHVD�'HID��$QXUDGKD�-DEDVLQJK�6HNDUDWKLO��*L]DFKHZ�6KLIHUDZ��6LVD\�)HOHNH��(WHID�

*XUPHVD� ([WUDFWLRQ� �������� ([WUDFWLRQ� 2SWLPL]DWLRQ� DQG� &KDUDFWHUL]DWLRQ� RI� WKH�

(WKLRSLDQ�5XWD�&KDOHSHQVLV�&UXGH�2LO��,-&%6��������������

��� $�7LEHEX��6��$QXUDGKD�-DEDVLQJK��$EXEHNHU�<LPDP��([WUDFWLRQ�DQG�&KDUDFWHUL]DWLRQ�

RI�$QWLR[LGDQWV�IURP�WKH�6HHGV�RI�(WKLRSLDQ�$YRFDGR�9DULHW\��3LQNHUWRQ��-RXUQDO�RI�

&DWDO\VW�DQG�&DWDO\VLV���������������������


