
�� 

 

 www.iomm.org.my Institute of Materials, Malaysia 

April 2021 

Issue 30 

A quarterly magazine PP18691/01/2018(034114)/ISSN2289-9030 

 
HIGHLIGHTS 

¨  ISO/IEC 17024 

¨  IMM Week 

¨  IMM Regional Chapters 



�Ϯ 

 

&KLHI�(GLWRU 
$VVRF��3URI��7V��'U��7D\�&KLD�&KD\ 

�8QLYHUVLWL�7HNQRORJL�0$5$� 
 

'HSXW\�&KLHI�(GLWRU 
$VVRF��3URI��'U��/LP�7HFN�+RFN 

�7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH� 
 

0DQDJLQJ�(GLWRU 
0V��1XUXO�)DWDKDK�$V\TLQ�=DLQDO 
�����8QLYHUVLWL�7HNQRORJL�0$5$� 

'U��1XU�$LPL�-DQL 
�8QLYHUVLWL�7HNQRORJL�0$5$� 

 
&RPPLWWHH�0HPEHUV 

3URI��7V��&K0��'U��0HOLVVD�&KDQ�&KLQ�+DQ 
�8QLYHUVLWL�7HNQRORJL�0$5$� 

'U��$PLUDK�$PDOLQD�$KPDG�7DUPL]L 
�8QLYHUVLWL�7HNQRORJL�0$5$� 

,U��0RKG�5D]LII�(PEL 
�0DODNRII�3RZHU�%KG� 
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�8QLYHUVLWL�7HNQRORJL�0$5$� 

 

'LVFODLPHU��7KH�DUWLFOHV�ZULWWHQ�E\�YDULRXV�DXWKRUV�DQG�QHZV�
IURP� H[WHUQDO� VRXUFHV� DUH� SXEOLVKHG� LQ� JRRG� IDLWK� IRU� WKH�
EHQHILW�RI�RXU�UHDGHUV�DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�
RI� ,00�� )XUWKHU�� ZH� JLYH� QR� DVVXUDQFH� RU� ZDUUDQW\� WKDW� WKH�
SXEOLVKHG� LQIRUPDWLRQ� LV� FXUUHQW� RU� DFFXUDWH� DQG� WDNH� QR�
UHVSRQVLELOLW\� IRU�DQ\� ORVVHV�RU�FRQVHTXHQFHV�DULVLQJ� IURP� LWV�
WUDQVPLWWDO�WKURXJK�WKH�EXOOHWLQ� 

VHFUHWDULDW#LRPP�RUJ�P\ 

ZZZ�LRPP�RUJ�P\ 
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,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD 

(OHFWURQLF� FRS\� RI� 0DWHULDOV� 0LQG� FDQ� EH� DFFHVVHG� YLD�
ZZZ�LRPP�RUJ�P\�XQGHU�0DWHULDOV�0LQG�:HESDJH� 

d��>��K&��KEd�Ed^ 
&29(5�6725<  

,62�,(&������������&RQIRUPLW\�$VVHVVPHQW�—�*HQHUDO�5HTXLUHPHQWV� IRU�%RGLHV�2SHUDWLQJ�&HUWLÞFDWLRQ�RI�
3HUVRQV 

� 

,00�7UDLQLQJ�DQG�&HUWLÞFDWLRQ�3URJUDP�2YHUYLHZ � 

,00�$XWKRUL]HG�7UDLQLQJ�%RG\��$7%���$XWKRUL]HG�7HVWLQJ�&HQWUH��$7&���$XWKRUL]HG�7UDLQLQJ�3DUWQHU��$73��IRU�
,00�&RXUVHV�DQG�&HUWLÞFDWLRQ 

� 

,00�3URWHFWLYH�&RDWLQJ�7HFKQLFLDQ�/HYHO����/HYHO���&HUWLÞFDWLRQ�3URJUDP �� 

1HZ�,00�3URIHVVLRQDO�0HPEHUV �� 

,00�&RXQFLO�0HPEHUV�DQG�&RPPLWWHHV �� 

,00�:((.  

:HOFRPLQJ�5HPDUNV�IRU�,00�:HHN �� 

,00�:HHN�������7KH�(YROXWLRQ�RI�0DWHULDO��6FLHQFH�DQG�7HFKQRORJ\�LQ�7KH�3RVW-&RYLG�(UD �� 

,00�:HHN������9LUWXDO�,PDJHV �� 

,00�5(*,21$/�&+$37(56  

,00�%LQWXOX�&KDSWHU �� 

,00�6RXWKHUQ�&KDSWHU �� 

7(&+1,&$/�$57,&/(6  

*HRSRO\PHU�&RDWLQJ�7HFKQRORJ\ �� 

&RIIHH�7DON�ZLWK�7KH�3UHVLGHQW�RI�7LQ�6ROGHU�7HFKQRORJ\�5HVHDUFK�*URXS��7675*���7RSLF��([SORUDWLRQ�RI�7LQ�
6ROGHU�0DWHULDO�IURP�0DOD\VLD�3HUVSHFWLYH 

�� 

678'(17�(',725,$/  

'HYHORSPHQW�RI�&RFRQXW�)LEUH-%DVHG�6ROLWDU\�%HHKLYH�IRU�3ROOLQDWLRQ �� 

:HELQDU��0ROGLQJ�6LPXODWLRQ �� 

,00�3URÞOHV �� 

�QG�6\PSRVLXP�RQ�5DLOZD\�,QIUDVWUXFWXUH�	�(QJLQHHULQJ �� 
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�&3'��6FKHPH�IRU�&HUWLILHG�3HUVRQQHO 
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7KH�3URFHVV�RI�$FFUHGLWDWLRQ 
7KH�'HSDUWPHQW�RI�6WDQGDUGV�0DOD\VLD��6WDQGDUGV�0DOD\VLD��XQGHU�WKH�SXUYLHZ�RI�WKH�6FKHPH�IRU�WKH�$FFUHGLWDWLRQ�
RI� &HUWLILFDWLRQ� %RGLHV� �$&%��� LV� UHVSRQVLEOH� IRU� WKH� DVVHVVPHQW� DQG� DFFUHGLWDWLRQ� RI� FHUWLILFDWLRQ� ERGLHV� IRU� 06�
,62����������� 
 
7KH�SURFHVV�RI�REWDLQLQJ�DFFUHGLWDWLRQ�EHJLQV�ZLWK�WKH�VXEPLVVLRQ�RI�WKH�DSSOLFDWLRQ�GRFXPHQWV�DQG�WKLV�WKHQ�VWDUWV�
WKH�SURFHVV�JRLQJ�ZKLFK�LQYROYHV�VHYHUDO�VWDJHV�DV�VKRZQ�LQ�)LJXUH���� 

COVER STORY 
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,62�,(&������������&RQIRUPLW\�$VVHVVPHQW�—�*HQHUDO�
5HTXLUHPHQWV�IRU�%RGLHV�2SHUDWLQJ�&HUWLILFDWLRQ�RI�3HUVRQV 

3ULPXODSDWKL�-D\D 
6HFUHWDULDW�RI�,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD��,00� 

:LWK� JURZLQJ� QHHG� IRU� SHUVRQQHO� FHUWLILFDWLRQ�� WKH� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� DQG�
,QWHUQDWLRQDO� (OHFWUR-WHFKQLFDO� &RPPLVVLRQ� �,(&�� KDYH� MRLQWO\� GHYHORSHG� D� QHZ� ,QWHUQDWLRQDO� 6WDQGDUG� ,62�,(&�
����������� &RQIRUPLW\� DVVHVVPHQW� –� *HQHUDO� UHTXLUHPHQWV� IRU� ERGLHV� RSHUDWLQJ� FHUWLILFDWLRQ� RI� SHUVRQV�� WR�
KDUPRQL]H�DOO� WKH�FHUWLILFDWLRQ�SURFHGXUHV� IRU�FHUWLI\LQJ� WKH�FRPSHWHQFH�RI�SHUVRQQHO� LQ�GLIIHUHQW�SURIHVVLRQV�DQG� LQ�
GLIIHUHQW�VHFWRUV�DFURVV�WKH�ZRUOG� 
 
7KH�UHTXLUHPHQWV�VSHFLILHG�LQ�,62�,(&������������DLP�WR�KHOS�SHUVRQQHO�FHUWLI\LQJ�RUJDQL]DWLRQV�SURWHFW�WKH�LQWHJULW\�
DQG� HQVXUH� WKH� YDOLGLW\� RI� WKHLU� YDULRXV� SHUVRQQHO� FHUWLILFDWLRQ� SURJUDPV�� 7KLV� ,QWHUQDWLRQDO� 6WDQGDUG� KDV� EHHQ�
GHYHORSHG�ZLWK�WKH�REMHFWLYH�RI�DFKLHYLQJ�DQG�SURPRWLQJ�D�JOREDOO\�DFFHSWHG�EHQFKPDUN�IRU�RUJDQL]DWLRQV�RSHUDWLQJ�
FHUWLILFDWLRQ�RI�SHUVRQV� 
 
7KH�RYHUDOO�SXUSRVH�RI�FHUWLILFDWLRQ�RI�SHUVRQV�LV�WR�UHFRJQL]H�DQ�LQGLYLGXDO¶V�FRPSHWHQFH�WR�SHUIRUP�D�WDVN�RU�MRE��$V�
VXFK�WKH�FHUWLILFDWLRQ�ERG\�KDV�D�UHVSRQVLELOLW\�WR�HQVXUH�WKDW�RQO\�WKRVH�SHUVRQV�ZKR�GHPRQVWUDWH�FRPSHWHQFH�DUH�
DZDUGHG�FHUWLILFDWLRQ��&HUWLILFDWLRQ�RI�SHUVRQV�SURYLGHV�YDOXH�WKURXJK�SXEOLF�FRQILGHQFH�DQG�WUXVW��3XEOLF�FRQILGHQFH�
UHOLHV�RQ�D�YDOLG�DVVHVVPHQW�RI�FRPSHWHQFH��E\�D�WKLUG�SDUW\��UHFRQILUPHG�DW�GHILQHG�LQWHUYDOV�� 
 
,00�KDV�EHHQ�LQYROYHG�LQ�WKH�FHUWLILFDWLRQ�RI�SHUVRQV�LQ�WKH�GLIIHUHQW�LQGXVWULHV�IRU�PDQ\�\HDUV�DQG�LQ�D�EROG�VWHS��E\�
PHDQV�RI�D�JOREDOO\�DFFHSWHG�SURFHVV�RI�DVVHVVPHQW��DQG�SHULRGLF� UH-DVVHVVPHQWV��RI� WKH�FRPSHWHQFH�RI�FHUWLILHG�
SHUVRQV��LW�LV�QRZ�LQ�WKH�SURFHVV�RI�REWDLQLQJ�,62������������DFFUHGLWDWLRQ��� 

:KDW�LV�,62�,(&�����������" 
,62�,(&�������FRQWDLQV� UHTXLUHPHQWV�D� FHUWLILFDWLRQ�ERG\�QHHGV� WR� FRPSO\�ZLWK� WR� GHPRQVWUDWH� LW� LV� FRPSHWHQW� WR�
FHUWLI\�SHUVRQV� IRU�D�VSHFLILF�VFRSH��7KH�VWDQGDUG� UHTXLUHV� WKH�FHUWLILFDWLRQ�ERG\� WR�HVWDEOLVK� LWV�VWUXFWXUH��SROLFLHV��
DQG�SURFHGXUHV�WR�VDIHJXDUG�LPSDUWLDOLW\��HQVXUH�REMHFWLYLW\��DQG�PDQDJH�FRQIOLFW�RI�LQWHUHVW�DULVLQJ�IURP�FHUWLILFDWLRQ�
DFWLYLWLHV� DQG� LQFOXGHV� WKH� GHYHORSPHQW� DQG�
PDLQWHQDQFH�RI�D�FHUWLILFDWLRQ�VFKHPH�IRU�SHUVRQV��� 
 
7KH� 6WDQGDUG� DGGUHVVHV� WKH� IROORZLQJ� UHTXLUHPHQWV�
IRU�FHUWLILFDWLRQ�ERGLHV�� 

· �*HQHUDO�UHTXLUHPHQWV�IRU�D�FHUWLILFDWLRQ�ERG\�� 

· �6WUXFWXUDO�UHTXLUHPHQWV�� 

· �5HVRXUFH�UHTXLUHPHQWV�� 

· �5HFRUGV�DQG�LQIRUPDWLRQ�UHTXLUHPHQWV�� 

· �&HUWLILFDWLRQ�VFKHPHV�� 

· �&HUWLILFDWLRQ�SURFHVV�UHTXLUHPHQWV��DQG� 

· �0DQDJHPHQW�V\VWHP�UHTXLUHPHQWV� 
 
2QH� RI� WKH� NH\� DUHDV� LQ� WKLV� ,62� ������ 6WDQGDUG� LV�
WKDW� LW� LV� QHFHVVDU\� IRU� FHUWLILFDWLRQ� ERGLHV� DQG� WKHLU�
SHUVRQQHO�WR�EH�DQG�WR�EH�SHUFHLYHG�WR�EH�LPSDUWLDO�LQ�RUGHU�WR�JLYH�FRQILGHQFH�LQ�WKHLU�DFWLYLWLHV�DQG�WKHLU�RXWFRPHV��
6RPH� RI� WKH� WKUHDWV� WR� LPSDUWLDOLW\� LQFOXGH�� EXW� DUH� QRW� OLPLWHG� WR�� VHOI-LQWHUHVW� WKUHDWV�� VXEMHFWLYLW\� WKUHDWV� �ZKHQ�
SHUVRQDO� ELDV� RYHUUXOHV� REMHFWLYH� HYLGHQFH��� IDPLOLDULW\� WKUHDWV�� H�J�� DQ� H[DPLQHU� RU� FHUWLILFDWLRQ� ERG\� SHUVRQQHO�
GHYHORSLQJ�D�UHODWLRQVKLS�ZLWK�D�FDQGLGDWH�WKDW�DIIHFWV�WKH�DELOLW\�WR�UHDFK�DQ�REMHFWLYH�MXGJHPHQW��LQWLPLGDWLRQ�WKUHDWV�
DQG�ILQDQFLDO�WKUHDWV� 

)LJXUH���)ORZFKDUW�RI�$FFUHGLWDWLRQ�3URFHVV 
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���'RFXPHQWDWLRQ�5HYLHZ� 
7KLV� LV� DOVR� NQRZQ�DV� DQ� DGHTXDF\� DXGLW� ZKHUH� DQ� DVVHVVPHQW� RI� WKH� DGHTXDF\� RI� ,00¶V� GRFXPHQWHG� TXDOLW\�
V\VWHP�DJDLQVW�DFFUHGLWDWLRQ�FULWHULD�LV�PDGH�E\�'HSDUWPHQW�RI�6WDQGDUGV�0DOD\VLD��'60�� 
 
���&RPSOLDQFH�$VVHVVPHQW 
)ROORZLQJ�WKH�'RFXPHQWDWLRQ�UHYLHZ��DQ�DVVHVVPHQW�RI�,00¶V�FHUWLILFDWLRQ�V\VWHP�LV�FDUULHG�RXW�WR�YHULI\�WKDW�WKH�
LQIRUPDWLRQ� VXEPLWWHG� E\� ,00�FRPSOLHV�ZLWK� WKH� GRFXPHQWV� DQG� SURFHVVHV��$W� WKH� VDPH� WLPH�� WKLV� DVVHVVPHQW�
SURFHVV�LV�WR�FRQILUP�WKH�DGHTXDF\�RI�LWV�FHUWLILFDWLRQ�DFWLYLWLHV��7KLV�LV�H[DPLQHG�E\�WKH�DVVHVVPHQW�WHDP�WKURXJK�
WKH�LQVSHFWLRQ�RI�DVVHVVPHQW�UHFRUGV��ILOHV�DQG�RWKHU�UHODWHG�GRFXPHQWDWLRQV��7KH�LQVSHFWLRQ�LV�DOVR�WR�HQVXUH�WKDW�
WKH� GRFXPHQWHG� SURFHGXUHV� RI� ,00� DUH� LPSOHPHQWHG� DQG� DGKHUHG� WR� ZKLFK� DOVR� LQFOXGHV� ZLWQHVVLQJ� RI� ,00¶V�
FHUWLILFDWLRQ�DXGLWRUV�LQ�DFWLRQ��� 
 
2Q�UHFHLSW�RI�WKH�FRPSOLDQFH�DVVHVVPHQW�UHSRUW��,00�ZLOO�EH�JLYHQ�WKH�RSSRUWXQLW\�WR�FRUUHFW�DQ\�LWHPV�LGHQWLILHG�
E\�WKH�6WDQGDUGV�0DOD\VLD�DVVHVVPHQW�WHDP�DV�QRW�FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�IRU�DFFUHGLWDWLRQ��:KHQ�,00�
IXOO\�FRPSOLHV�ZLWK�WKH�UHOHYDQW�FULWHULD��WKH�DVVHVVPHQW�WHDP�ZLOO�UHFRPPHQG�DFFUHGLWDWLRQ� 
 
���2XWFRPH�RI�&RPSOLDQFH�$VVHVVPHQW�� 
$�FRPSUHKHQVLYH�UHSRUW��LQFOXGLQJ�WKH�DVVHVVPHQW�WHDP¶V�RYHUDOO�FRQFOXVLRQV�DQG�SURSRVDO�IRU�DFFUHGLWDWLRQ�ZLOO�EH�
SUHSDUHG�E\�WKH�WHDP�OHDGHU�DQG�VXEPLWWHG�WR�WKH�6WDQGDUGV�0DOD\VLD�6HFUHWDULDW��7KH�ILQDO�DVVHVVPHQW�UHSRUW�ZLOO�
EH�UHYLHZHG�E\�DQ�LPSDUWLDO�DQG�LQGHSHQGHQW�$FFUHGLWDWLRQ�5HYLHZ�3DQHO��$53�� 
 
���'LUHFWRU�*HQHUDO¶V�$SSURYDO� 
7KH�$53�ZLOO� FRPH� XS� ZLWK� DSSURSULDWH� UHFRPPHQGDWLRQV� WR� WKH�'LUHFWRU�*HQHUDO�� � 7KH�'LUHFWRU�*HQHUDO� VKDOO�
PDNH�WKH�ILQDO�GHFLVLRQ�RQ�DFFUHGLWDWLRQ�� 
 
���9DOLGLW\�RI�&HUWLILFDWH�RI�$FFUHGLWDWLRQ 
7KH�&HUWLILFDWH�RI�$FFUHGLWDWLRQ�ZKLFK� LV�YDOLG� IRU�D�SHULRG�RI���\HDUV�ZLOO�EH�JLYHQ�WR� WKH�VXFFHVVIXO�DSSOLFDQW�RQ�
VSHFLILF�VFRSHV� 

$FFUHGLWDWLRQ�RI�,00�WR�,62�,(&����������� 
7KH� ,QVWLWXWH� RI� 0DWHULDOV�� 0DOD\VLD� KDG� DSSOLHG� WR� EH� DFFUHGLWHG� WR� ,62�,(&� ����������� IRU� WKH� IROORZLQJ� ��
FHUWLILFDWLRQ� VFKHPHV� LGHQWLILHG�XQGHU�3KDVH� �� -�&RDWLQJ� ,QVSHFWRU� �&,�� /HYHO� �� DQG�&,� /HYHO� ��DQG�0HFKDQLFDO�
-RLQW�,QWHJULW\��0-,��IRU�)ODQJH-�%ROWHG�&RQQHFWLRQV�DV�ZHOO�DV�0-,�IRU�6PDOO-ERUH�3LSLQJ��7XELQJ�DQG�9DOYHV��7KH�
FRPSOLDQFH�DXGLW�KDG�EHHQ�FRPSOHWHG�DQG�WKH�ZLWQHVVLQJ�DXGLW��SUHYLRXVO\�SRVWSRQHG�GXH�WR�WKH�RQJRLQJ�&RYLG-���
SDQGHPLF��ZDV�FDUULHG�RXW�RQ����-DQXDU\������DQG�,00�VXFFHVVIXOO\�REWDLQHG�LWV�DFFUHGLWDWLRQ�WR�,62�,(&�������
IURP�WKH�'HSDUWPHQW�RI�6WDQGDUGV�0DOD\VLD�RQ���WK�0DUFK�������7KLV�PDUNHG�DQ�KLVWRULF�RFFDVLRQ�IRU�,00�ZKLFK�LV�
QRZ�DQ�DFFUHGLWHG�ERG\�IRU�WKH�FHUWLILFDWLRQ�RI�SHUVRQV�LQ�WKH�PDWHULDOV�VFLHQFH��WHFKQRORJ\�DQG�HQJLQHHULQJ�ILHOG� 

&HUWLILFDWLRQ� VFKHPHV� KDYH� DOUHDG\� EHHQ� LGHQWLILHG� IRU� DFFUHGLWDWLRQ� XQGHU� WKH� 3KDVH� ���
3UHSDUDWLRQ� IRU� WKH� VHFRQG� SKDVH� RI� WKH� DFFUHGLWDWLRQ� LQYROYLQJ� WKH� 9LEUDWLRQ�� :HOGLQJ��
&RUURVLRQ�DQG�&RDWLQJ�)LQJHUSULQW�FHUWLILFDWLRQ�SURJUDPV�KDV�EHHQ�LQLWLDWHG� 

)LJXUH���3UDFWLFDO�7UDLQLQJ�IRU�&HUWLILFDWLRQ 
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Congratulations! 
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,00�$87+25,=('�75$,1,1*�%2'<��$7%���$87+25,=('�7(67,1*�&(175(��$7&���$87+25,=('�
75$,1,1*�3$571(5��$73��)25�,00�&2856(6�	�&(57,),&$7,21

$87+25,6('�75$,1,1*�%2',(6��$7%V� 
��������2IIHU�,00�&HUWLILFDWLRQ�7UDLQLQJ�3URJUDPV�DQG�&RXUVHV� 

$7%V 7UDLQLQJ�3URJUDPV�	�&RXUVHV 
  

6HDFDGHP\�6GQ��%KG� 
�6DUDZDN� 
7RSILHOGV�%RUQHR�6GQ��%KG� 
�6DUDZDN� 
6DEDK�6NLOOV�	�7HFKQRORJ\�&HQWUH 
�6DEDK� 
(SVLORQ�6NLOOV�$FDGHP\�6GQ��%KG� 
�3HQLQVXODU�0DOD\VLD� 
6FKPLGW�$EUDVLYH�%ODVWLQJ�6GQ��%KG�� 
�3HQLQVXODU�0DOD\VLD� 
65&�*OREDO�5HVRXUFHV�6GQ��%KG� 
�3HQLQVXODU�0DOD\VLD� 
1).�7HFKQRORJLHV�6GQ��%KG� 
�3HQLQVXODU�0DOD\VLD� 
$GYDQFH�0XOWLVNLOOV�7UDLQLQJ�&HQWUH�6GQ��%KG� 
>([FOXGHV�FRXUVHV�PDUNHG�ZLWK�
@ 
�6DUDZDN� 

  
&RDWLQJ 

  
᩺��&HUWLILHG�$VVLVWDQW�%ODVWHU�	�3DLQWHU�/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�3URWHFWLYH�&RDWLQJ�7HFKQLFLDQ��%ODVWHU�DQG�RU� 
�����3DLQWHU��/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�%ODVWLQJ�DQG�3DLQWLQJ�6XSHUYLVRU 
᩺��&HUWLILHG�&RDWLQJ�,QVSHFWRU�/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�4XDOLW\�&RQWURO�7HFKQLFLDQ
 
᩺��&HUWLILHG�7KHUPDO�6SUD\�&RDWLQJ�$SSOLFDWRU
 
᩺��%DVLF�.QRZOHGJH�RQ�&RUURVLRQ�3URWHFWLRQ�IRU� 
�����7HFKQLFLDQV�DQG�(QJLQHHUV
 
᩺��&RUURVLRQ�&RQWURO�E\�3URWHFWLYH�3DLQWV
 
᩺��&RUURVLRQ�&RQWURO�E\�3URWHFWLYH�&RDWLQJ
 
  

  
  
6DEDK�6NLOOV�	�7HFKQRORJ\�&HQWHU 
�6DEDK� 
(SVLORQ�6NLOOV�$FDGHP\�6GQ�%KG 
�3HQLQVXODU�0DOD\VLD� 
65&�*OREDO�5HVRXUFHV�6GQ��%KG� 
�3HQLQVXODU�0DOD\VLD� 
1).�7HFKQRORJLHV�6GQ��%KG� 
�3HQLQVXODU�0DOD\VLD� 

  
0HFKDQLFDO�-RLQW�,QWHJULW\ 
  
᩺��&HUWLILHG�0HFKDQLFDO�-RLQW�,QWHJULW\�IRU�6PDOO-ERUH� 
�����3LSLQJ��7XELQJ�DQG�9DOYHV 
᩺��&HUWLILHG�0HFKDQLFDO�-RLQW�,QWHJULW\�IRU�)ODQJH�%ROWHG� 
�����&RQQHFWLRQV 
  

 
 
 
3UDVDUDQD�0DOD\VLD�%HUKDG� 
�0DOD\VLD� 

  
7KHUPLW�:HOGLQJ 
  
᩺��&HUWLILHG�7KHUPLW�:HOGLQJ�3UDFWLWLRQHU��/HYHO��� 
᩺��&HUWLILHG�7KHUPLW�:HOGLQJ�6HQLRU�3UDFWLWLRQHU��/HYHO��� 

1RWH��7KH�UHVSHFWLYH�FRYHUDJH�DUHD�LV�LQGLFDWHG�LQ�EUDFNHWV�� 

$87+25,6('�7(67,1*�&(175(��$7&� 
�2IIHUV�,00�([DPLQDWLRQ�DQG�$VVHVVPHQWV� 

$7&��-27$&�$FDGHP\�6GQ��%KG� 
������������3HQLQVXODU�0DOD\VLD� 
&HUWLILFDWLRQ�([DPLQDWLRQ�$VVHVVPHQWV 
᩺��&HUWLILHG�3URWHFWLYH�&RDWLQJ�7HFKQLFLDQ��%ODVWHU�DQG�RU�3DLQWHU��/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�&RDWLQJ�,QVSHFWRU�/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�&RUURVLRQ�7HFKQLFLDQ�/HYHO�� 
᩺��&HUWLILHG�&DWKRGLF�3URWHFWLRQ�7HFKQLFLDQ�/HYHO�� 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

DĂƚĞƌŝĂůƐ�DŝŶĚ 



�ϭϭ 

 

,00�$87+25,=('�75$,1,1*�%2'<��$7%���$87+25,=('�7(67,1*�&(175(��$7&���$87+25,=('�
75$,1,1*�3$571(5��$73��)25�,00�&2856(6�	�&(57,),&$7,21 

$662&,$7(�75$,1,1*�3$571(5��$73� 
�2IIHUV�,00�&HUWLILFDWLRQ�7UDLQLQJ�3URJUDPV�DQG�&RXUVHV� 

$73��0DWHULDOV�7HFKQRORJ\�(GXFDWLRQ�6GQ�%KG 
�����������0DOD\VLD�DQG�2YHUVHDV� 
,00�7UDLQLQJ�3URJUDPV�	�&RXUVHV 
  
&RDWLQJ 
 
᩺��&HUWLILHG�3URWHFWLYH�&RDWLQJ� 
�����7HFKQLFLDQ��%ODVWHU�DQG�RU�3DLQWHU�� 
�����/HYHO���	�/HYHO�� 
᩺��5HIUHVKHU�&RXUVH�IRU�&HUWLILHG� 
�����3URWHFWLYH�&RDWLQJ�7HFKQLFLDQ� 
�����%ODVWHU�DQG�RU�3DLQWHU��/HYHO���DQG� 
�����/HYHO�� 
᩺��&HUWLILHG�$VVLVWDQW�%ODVWHU�	� 
�����3DLQWHU�/HYHO���	�/HYHO�� 
᩺��&HUWLILHG�%ODVWLQJ�DQG�3DLQWLQJ� 
�����6XSHUYLVRU 
᩺��&HUWLILHG�&RDWLQJ�,QVSHFWRU� 
�����/HYHO���	�/HYHO�� 
᩺��5HIUHVKHU�&RXUVH�IRU�&HUWLILHG� 
�����&RDWLQJ�,QVSHFWRU�/HYHO���DQG� 
�����/HYHO�� 
᩺��&HUWLILHG�&RDWLQJ�4XDOLW\�&RQWURO� 
�����7HFKQLFLDQ 
᩺��&HUWLILHG�7KHUPDO�6SUD\�&RDWLQJ� 
�����$SSOLFDWRU 
᩺��%DVLF�.QRZOHGJH�RQ�&RUURVLRQ� 
�����3URWHFWLRQ�IRU�7HFKQLFLDQV�DQG� 
�����(QJLQHHUV 
᩺��&RUURVLRQ�&RQWURO�E\�3URWHFWLYH�� 
�����3DLQWV 
᩺��&RUURVLRQ�&RQWURO�E\�3URWHFWLYH� 
�����&RDWLQJ 
  
&RDWLQJ�)LQJHUSULQWLQJ 
 
᩺��&RDWLQJ�)LQJHUSULQW�)RXQGDWLRQ� 
�����&RXUVH 
᩺��&HUWLILHG�&RDWLQJ�)LQJHUSULQW� 
�����4XDOLW\�&RQWUROOHU�/HYHO�� 
᩺��&HUWLILHG�&RDWLQJ�)LQJHUSULQW� 
�����4XDOLW\�&RQWUROOHU�/HYHO�� 
᩺��5HIUHVKHU�&RXUVH�RI�&HUWLILHG� 
�����&RDWLQJ�)LQJHUSULQW�4XDOLW\� 
�����&RQWUROOHU�/HYHO���/HYHO�� 
  
7UDLQ�WKH�7UDLQHU 
 
᩺��&HUWLILHG�7UDLQHU 
  

  
&RUURVLRQ 
 
᩺��&HUWLILHG�&RUURVLRQ�7HFKQLFLDQ� 
�����/HYHO�� 
᩺��&HUWLILHG�&RUURVLRQ�7HFKQLFLDQ� 
�����/HYHO�� 
᩺��&HUWLILHG�&DWKRGLF�3URWHFWLRQ� 
�����7HFKQLFLDQ�/HYHO�� 
᩺��&HUWLILHG�&DWKRGLF�3URWHFWLRQ� 
�����7HFKQLFLDQ�/HYHO�� 
᩺��&HUWLILHG�&DWKRGLF�3URWHFWLRQ� 
�����(QJLQHHU 
᩺��&RUURVLRQ�&RQWURO�E\�&DWKRGLF� 
�����3URWHFWLRQ 

  
7KHUPDO�,QVXODWLRQ 
 
᩺��,QWURGXFWLRQ�WR�7KHUPDO� 
�����,QVXODWLRQ 
᩺��&HUWLILHG�7KHUPDO�,QVXODWLRQ� 
�����,QVWDOOHU 

  
9LEUDWLRQ 
 
᩺��&HUWLILHG�9LEUDWLRQ�3UDFWLWLRQHU� 
�����&DWHJRU\�� 
᩺��&HUWLILHG�9LEUDWLRQ�3UDFWLWLRQHU� 
�����&DWHJRU\�� 
᩺��&HUWLILHG�9LEUDWLRQ�6SHFLDOLVW� 
�����&DWHJRU\�� 
᩺��&HUWLILHG�9LEUDWLRQ�6SHFLDOLVW� 
�����&DWHJRU\�� 
  
:HOGLQJ 
 
᩺��&HUWLILHG�:HOGLQJ�,QVSHFWRU 
᩺��5HSDLU�:HOGLQJ�RI�3UHVVXUH� 
�����(TXLSPHQW�LQ�5HILQHULHV�	� 
�����&KHPLFDO�3ODQWV 
᩺��:HOGLQJ�	�-RLQLQJ�7HFKQRORJ\� 
�����IRU�1RQ-:HOGLQJ�3HUVRQQHO 
᩺��6WHHO�7HFKQRORJ\�IRU�1RQ- 
�����7HFKQLFDO�3HUVRQQHO 
  
,00--:(6�&RXUVHV 
 
᩺��&HUWLILHG�$VVRFLDWH�:HOGLQJ� 
�����(QJLQHHU��$:(� 
᩺��&HUWLILHG�:HOGLQJ�(QJLQHHU��:(� 
᩺��&HUWLILHG�6HQLRU�:HOGLQJ� 
�����(QJLQHHU��6:(� 
  
  

  
0HFKDQLFDO�-RLQW�,QWHJULW\ 
 
᩺��&HUWLILHG�0HFKDQLFDO�-RLQW� 
�����,QWHJULW\�IRU�6PDOO-ERUH�3LSLQJ�� 
�����7XELQJ�DQG�9DOYHV 
᩺��&HUWLILHG�0HFKDQLFDO�-RLQW� 
�����,QWHJULW\�IRU�)ODQJH�%ROWHG� 
�����&RQQHFWLRQV 
᩺��9DOYH�2SHUDWLRQV��0DLQWHQDQFH� 
�����	�,QVSHFWLRQ�,QFOXGLQJ�)ODQJH� 
�����%UHDNLQJ 
  
/RVV�RI�3ULPDU\�&RQWDLQPHQW 
 
᩺��0HFKDQLFDO�-RLQW�,QWHJULW\ 
᩺��3UHVVXUH�6DIHW\�9DOYH 
᩺��6PDOO�%RUH�7XELQJ 
  
5RWDWLQJ�(TXLSPHQW 
 
᩺��&RPSHWHQW�0RELOH�,QGXVWULDO� 
�����&RPSUHVVRU�2SHUDWRU 
᩺��&RPSHWHQW�0RELOH�,QGXVWULDO� 
�����(TXLSPHQW�,QVSHFWRU 
᩺��,QVSHFWLRQ�	�0DLQWHQDQFH�RI� 
�����3XPSV 
᩺��3UDFWLFDO�$SSURDFK�WR�,QVSHFWLRQ� 
�����DQG�0DLQWHQDQFH�RI�6WUHDP� 
�����7XUELQH 
᩺��3UDFWLFDO�$SSURDFK�WR�3UHFLVLRQ� 
�����$OLJQPHQW�0HWKRGV 
᩺��3UDFWLFDO�$SSURDFK�WR�3UHFLVLRQ� 
�����%DODQFLQJ�0HWKRGV 
᩺��5HFLSURFDWLQJ�&RPSUHVVRUV�� 
�����2SHUDWLRQV��0DLQWHQDQFH�� 
�����,QVSHFWLRQ�	�7URXEOHVKRRWLQJ 
᩺��7URXEOHVKRRWLQJ�7HFKQLTXHV�IRU� 
�����5RWDWLQJ�(TXLSPHQW 
  
2WKHU�0DWHULDOV�&RXUVHV 
 
᩺��0DWHULDOV�6HOHFWLRQ�	�&RUURVLRQ 
᩺��0HWDOOXUJLFDO�)DLOXUH� 
�����,QYHVWLJDWLRQ 
᩺��%DVLF�&RXUVH�RQ�2SHUDWLRQ�RI� 
�����0RELOH�$LU�&RPSUHVVRU 
  

DĂƚĞƌŝĂůƐ�DŝŶĚ 
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�ϭϰ 

 

/E^d/dhd��K&�D�d�Z/�>^͕�D�>�z^/��/E&KZD�d/KE�EKd�͗ 

/DD-W�d�>ϭͬ>Ϯ���Zd/&/��d/KE�WZK'Z�D 
�>�^d�Z��E�ͬKZ�W�/Ed�Z�;>�s�>�ϭͬ�>�s�>�ϮͿ 

,00� 3527(&7,9(� &2$7,1*� 7(&+1,&,$1� /(9(/� ��/(9(/� ��
&(57,),&$7,21�352*5$0 

7KH� ,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD� �,00��KDV� LQ� WKH��UG�
TXDUWHU� RI� ����� XSJUDGHG� WKH� 3URWHFWLYH� &RDWLQJ�
7HFKQLFLDQ� /HYHO� ��/HYHO� �� �%ODVWHU� RU�DQG� 3DLQWHU�� L�H��
,00-3&7�/��/��FHUWLILFDWLRQ�SURJUDP�WR�PHHW�WKH�FXUUHQW�
DQG� IXWXUH� H[SHFWDWLRQV� DQG� UHTXLUHPHQWV� RI� NH\�
VWDNHKROGHUV�LQ�WKH�0DOD\VLDQ�RLO�	�JDV�LQGXVWU\��LV�XS�WR�
GDWH� ZLWK� FXUUHQW� LQGXVWU\� GHYHORSPHQWV� DQG� LV�
UHFRJQL]HG�EH\RQG�WKH�RLO�	�JDV�LQGXVWU\��7KLV�,00-3&7�
/��/��FHUWLILFDWLRQ�KDV�EHHQ�XSJUDGHG�DQG�LV�GHVLJQHG�WR�
EH� HTXLYDOHQW� WR� LQWHUQDWLRQDO� VWDQGDUGV� VXFK� DV� 663&�
FHUWLILFDWLRQ� DQG� LV� LQWURGXFHG� WR� UHSODFH� ,00-663&�
$EUDVLYH� %ODVWLQJ� �&��� DQG� 6SUD\� $SSOLFDWLRQ� �&����
FHUWLILFDWLRQ�SURJUDP�ZKLFK�KDV�EHHQ�GLVFRQWLQXHG� 
$OO�0DOD\VLDQ�%ODVWHUV�DQG�3DLQWHUV�ZKR�SRVVHVV�D�YDOLG�
&��&���FHUWLILFDWLRQ�ZLOO�VWLOO�EH�UHFRJQL]HG�DQG�UHWDLQHG�LQ�
WKH�,00�GDWDEDVH�RI�FHUWLILHG�&��DQG�RU�&���EODVWLQJ�DQG�
SDLQWLQJ�VNLOOHG�SHUVRQQHO� 
 
:KLOH�WKH�,00-663&�&��DQG�&���&HUWLILFDWLRQ�KDV�EHHQ�
LQFOXGHG�DV�SDUW�RI� WKH� UHTXLUHPHQWV� IRU� WKH�SRVLWLRQV�RI�
%ODVWLQJ� DQG� &RDWLQJ�3DLQWLQJ� 6XSHUYLVRU� DQG� /HDG�
%ODVWHU�	�3DLQWHU�LQ�WKH�3(7521$6�7HFKQLFDO�6WDQGDUGV�
L�H��376���������1RYHPEHU��������,00¶V�3&7�/��/��KDV�
EHHQ�DFFRUGHG�VLPLODU� UHFRJQLWLRQ�XQGHU�UHTXLUHPHQWV�LQ�
WKH�3(7521$6�7HFKQLFDO�6WDQGDUG�376�����������������
-� 3URWHFWLYH� &RDWLQJV� DQG� /LQLQJ� DQG� 6KHOO� 7HFKQLFDO�
6SHFLILFDWLRQ� 6(6� ����� ������� –� 3URWHFWLYH� &RDWLQJV��
(QFDSVXODWLRQ�DQG�:UDSSLQJ�6SHFLILFDWLRQ� 
 
,00�KDV�UHLQWURGXFHG�WKH�/��DQG�/��&HUWLILFDWLRQ�SURJUDP�
ZLWK� DQ� LPSURYHG� V\OODEXV� DV� RI� �VW� -DQXDU\� ������ DQG�
IURP�WKLV�GDWH�WKH�FHUWLILFDWLRQ�RI�%ODVWHUV�DQG�RU�3DLQWHUV�
ZLOO�EH�WKH�,00-3&7�/��DQG�RU�/��&HUWLILFDWLRQ�� 

7KH�H[DPLQDWLRQ�IRU�,00-3&7�FHUWLILFDWLRQ�FRPSULVHV�RI���
FRPSRQHQWV�–�%ODVWHU� �VXUIDFH� SUHSDUDWLRQ�� DQG� 3DLQWHU�
�SDLQWLQJ���&DQGLGDWHV�ZKR�SDVV�RQO\�RQH�RI� WKH�WZR�ZLOO�
EH�DZDUGHG� WKH�FRUUHVSRQGLQJ� ,00-3&7�/�� �%ODVWHU��RU�
,00-3&7�/���3DLQWHU��FHUWLILFDWLRQ�ZKLOH�WKRVH�ZKR�SDVV�
ERWK� FRPSRQHQWV� ZLOO� EH� FHUWLILHG� DV� ,00-3&7� /��
0XOWLVNLOOHG��%ODVWHU�DQG�3DLQWHU�� 
 
$OO� FRRUGLQDWLRQ� UHODWLQJ� WR� DVVHVVPHQW�H[DPLQDWLRQ� IRU�
WKH� ,00-3&7� /��/�� FHUWLILFDWLRQ� LV�PDQDJHG� GLUHFWO\� E\�
WKH� ,00� 6HFUHWDULDW� ZKLOH� WKH� WUDLQLQJ� FRXUVHV� IRU� WKH�
%ODVWHU� DQG� 3DLQWHU� SURJUDP� LV� FRQGXFWHG� E\� ,00�
$XWKRULVHG�7UDLQLQJ�%RGLHV��$7%V��RU�$VVRFLDWH�7UDLQLQJ�
3DUWQHU� �$73��� $VVHVVPHQWV� DUH� FDUULHG� RXW� DW� WKH�
IDFLOLWLHV�SURYLGHG�E\� WKH�$7%V�$73�RU�DW� WKH�$XWKRULVHG�
7HVWLQJ�&HQWUH��$7&�� 
 
1RWH�� &XUUHQWO\� WKHUH� DUH� �� $7%V� DW� UHJLRQDO� OHYHOV�� ��
FHQWUDOLVHG�$73�DQG���FHQWUDOLVHG�$7&� 
 
7KH� ,00-3&7� /��/�� WUDLQLQJ� DQG� DVVHVVPHQW� ZLOO� EH�
FRQGXFWHG� E\� H[SHULHQFHG� ,00� FHUWLILHG� WUDLQHUV� LQ� GXDO�
ODQJXDJH�L�H��(QJOLVK�DQG�%DKDVD�0DOD\VLD� 
 
([LVWLQJ� %ODVWHUV� DQG� 3DLQWHUV� ZKRVH� FHUWLILFDWLRQ� KDV�
H[SLUHG� DQG� WKRVH� ZLWK� YDOLG� FHUWLILFDWLRQ� GXH� IRU� H[SLU\��
LQWHQGLQJ� WR� EH� UH-FHUWLILHG�� ZLOO� EH� UHTXLUHG� WR� DWWHQG� D�
UHIUHVKHU� FRXUVH� EDVHG� RQ� WKH� XSJUDGHG� V\OODEXV�� ,Q�
DGGLWLRQ�� WKH\� DUH� DOVR� UHTXLUHG� WR� DFFXPXODWH� VXIILFLHQW�
&RQWLQXLQJ� 3URIHVVLRQDO� 'HYHORSPHQW� �&3'�� SRLQWV� LQ�
OLQH�ZLWK�,00¶V�QHZ�UHTXLUHPHQWV� 
 
7KH� 7DEOH� EHORZ� VKRZV� WKH� HTXLYDOHQF\� EHWZHHQ� WKH�
FXUUHQW� ,00-3&7� /��/�� FHUWLILFDWLRQ� VFKHPH� DQG� WKH�
663&�&��&���VFKHPHV� 

$�&203$5,621�2)�,00-3&7�/��/��DQG�,00�663&�&��&���&(57,),&$7,21�352*5$0� 

  ,00-3&7�/��/���8SJUDGHG� ,00-663&�&��	�&�� 

&HUWLILFDWLRQ 7KH�FHUWLILFDWLRQ�LV�HLWKHU 
�� 6LQJOH� 6NLOOHG� L�H�� /�� %ODVWHU� RU� /��

3DLQWHU� 
�� 'XDO-VNLOOHG� L�H�� /�� 0XOWL-VNLOOHG� FHUWLILHG�

IRU�ERWK�%ODVWHU�	�3DLQWHU� 

7KH�,00-663&�FHUWLILHV�E\�VNLOO�RQO\�L�H� 
�� &��IRU�%ODVWHUV� 
�� &���IRU�3DLQWHUV� 
 
$�GXDO�VNLOO�FHUWLILHG�SHUVRQ�LV�NQRZQ�DV�&�	&��� 
 

5HFRJQLWLRQ �� 3(7521$6� 7HFKQLFDO� 6WDQGDUGV��376��
IRUWKH�0DOD\VLDQ�2LO�	�*DV�LQGXVWU\��376�
��������������� 

�� 6KHOO� (QJLQHHULQJ� 6SHFLILFDWLRQV� 6(6�
����������� 

 

�� 3(7521$6�7HFKQLFDO�6WDQGDUGV��376��IRU�WKH�
0DOD\VLDQ� 2LO� 	� *DV� LQGXVWU\�� 376� ���������
�1RYHPEHU������ 

9DOLGLW\ 9DOLG�IRU���\HDUV� 9DOLG�IRU���\HDUV� 
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�ϭϱ 

 

  ,00-3&7�/��/���8SJUDGHG� ,00-663&�&��	�&�� 

,00�%ODVWLQJ�	�3DLQWLQJ 
1R� SUH-UHTXLVLWH� KDV� EHHQ� VHW� IRU� FRXUVH�
SDUWLFLSDQWV�� +RZHYHU�� DSSOLFDQWV� DUH� VWURQJO\�
DGYLVHG� WR� KDYH� SULRU� EODVWLQJ� DQG�RU� SDLQWLQJ�
H[SHULHQFH� 
 
)RU�HOLJLELOLW\�RI�DVVHVVPHQW� 
�� 3DUWLFLSDQWV�PXVW�KDYH�DW� OHDVW� �� \HDUV�

RI� EODVWLQJ� DQG� SDLQWLQJ� H[SHULHQFH�
VXSSRUWHG�E\�WHVWLPRQLDO��25 

663&� $EUDVLYH� %ODVWLQJ� 	� 6SUD\� $SSOLFDWLRQ�
$SSOLFDQWV� PXVW� KDYH� SULRU� EODVWLQJ� DQG�RU� SDLQWLQJ�
H[SHULHQFH� 
 
)RU�HOLJLELOLW\� 
�� (DFK� SDUWLFLSDQW� PXVW� KDYH� ���� GRFXPHQWHG�

KRXUV� RI� EODVWLQJ-SDLQWLQJ� H[SHULHQFH� LQ� DQ�
LQGXVWULDO� RU� PDULQH� HQYLURQPHQW� SULRU� WR�
DSSO\LQJ�IRU�WKH�FRXUVHV� 

�� 6HSDUDWH�FRXUVHV�DUH�FRQGXFWHG�IRU�%ODVWHUV�	�
3DLQWHUV��3DUWLFLSDQWV�FDQ�GHFLGH�WR� WDNH�HLWKHU�
RI� WKH� FRXUVHV� RQO\�� ,W� LV� QRW� UHTXLUHG� WR� WDNH�
ERWK�WKH�FRXUVHV�WRJHWKHU� 

�� (DFK�FRXUVH�LV�RI���GD\�GXUDWLRQ�L�H��FODVVURRP�
�WKHRU\��	�DVVHVVPHQW� 

�� 7KH�DVVHVVPHQW�LV�FRQGXFWHG�RQ�WKH��QG�GD\�RI�
HDFK� FRXUVH�� L�H�� ERWK� REMHFWLYH� H[DP� DQG�
LQGLYLGXDO� DVVHVVPHQW� RI� EODVWLQJ� 	� SDLQWLQJ�
EDVHG�RQ�DQ�$670-�HTXLYDOHQW�SDQHO�VDPSOH� 

�� ,I�D�SDUWLFLSDQW�SDVVHV�WKH�DVVHVVPHQW�IRU�ERWK�
EODVWHU�DQG�SDLQWHU�� WKHQ�KH�ZLOO�EH�FHUWLILHG�IRU�
&��	�&��� 

�� ,Q� WKH� HYHQW� WKH�SDUWLFLSDQW� RQO\� SDVVHV�HLWKHU�
RQH�RI�WKH�WZR�DVVHVVPHQWV��WKHQ�KH�LV�FHUWLILHG�
HLWKHU�DV�&��%ODVWHU�RU�&���3DLQWHU� 

�� 3DUWLFLSDQWV� ZLWK� ,00� $VVLVWDQW� %ODVWHU�
DQG� 3DLQWHU� �%�%��� FHUWLILFDWLRQ� DUH�
UHTXLUHG� WR� KDYH� D� �� \HDU� ZRUN�
H[SHULHQFH��25 

�� 3DUWLFLSDQWV� ZLWK� PLQLPXP� 630� RU�
HTXLYDOHQW� TXDOLILFDWLRQV� DUH� UHTXLUHG� WR�
DWWHQG� WKH� ,00� UHFRJQL]HG� LQWHQVLYH� �-
GD\� %ODVWHU� DQG� 3DLQWHU� FRXUVH� IRU�
DVVHVVPHQW�HOLJLELOLW\� 

�� (DFK� FRXUVH� LV� RI� �� GD\V� GXUDWLRQ� L�H��
FODVVURRP�	�KDQGV-RQ�SUDFWLFDO� 

�� 7KH�DVVHVVPHQW�LV�FRQGXFWHG�RQ�WKH��WK�
GD\�L�H��ò�GD\�IRU�%ODVWHU�DQG�ò�GD\�IRU�
3DLQWHU� L�H�� ERWK� REMHFWLYH� WHVWV� DQG�
LQGLYLGXDO� DVVHVVPHQWV� RI� EODVWLQJ� 	�
SDLQWLQJ� EDVHG� RQ� DQ� $670-HTXLYDOHQW�
SDQHO�VDPSOH� 

�� ,I� D� SDUWLFLSDQW� SDVVHV� WKH� DVVHVVPHQW�
IRU�ERWK�EODVWHU�DQG�SDLQWHU��WKHQ�KH�ZLOO�
EH�FHUWLILHG�DV�0XOWLVNLOOHG��/��� 

�� ,Q� WKH�HYHQW� WKH�SDUWLFLSDQW�RQO\�SDVVHV�
HLWKHU�RQH�RI�WKH�WZR�DVVHVVPHQWV��WKHQ�
KH� LV� FHUWLILHG� DV� /�� %ODVWHU� RU� /��
3DLQWHU� 

 

7UDLQLQJ�	�
$VVHVVPHQW� � � � � �  

5HFHUWLILFDWLRQ �� $OO� FHUWLILHG� ,00-3&7� /�� DQG� /�� DUH�
UHTXLUHG�WR�EH�UHFHUWLILHG�EHIRUH�WKHLU��WK�
\HDU�DQQLYHUVDU\�GDWH� 

�� ��PRQWKV�SULRU� WR� H[SLU\� RI� FHUWLILFDWLRQ��
FDQGLGDWH� FDQ� DSSO\� IRU� UH-FHUWLILFDWLRQ�
IRU�DQRWKHU���\HDUV�E\ 
· SURYLGLQJ� SURRI� WR� ,00� WKDW� KH�

VKH� KDV� EHHQ� HPSOR\HG� LQ� D�
UHODWHG�SURIHVVLRQ��DQG 

· $FFXPXODWLQJ� VXIILFLHQW�
&RQWLQXLQJ 
'HYHORSPHQW��&3'��SRLQWV� 

�� 3ULRU� WR� WKH� H[SLU\� RI� WKH� �-\HDU� UH-�
FHUWLILFDWLRQ� �DW� WKH� HQG� RI� WKH� ��WK� \HDU�
RI� FHUWLILFDWLRQ��� FDQGLGDWH� PXVW� DWWHQG�
WKH� UHOHYDQW� 5HIUHVKHU� &RXUVH� IRU�
FHUWLILFDWLRQ� 

�� 7KH� FDQGLGDWH� PXVW� UH-VLW� WKH�
FHUWLILFDWLRQ� H[DPLQDWLRQ� LI� KH�VKH� KDV�
EHHQ�RXW�RI�WKH�SURIHVVLRQ�IRU�PRUH�WKDQ�
��� PRQWKV� FRQWLQXRXVO\� GXULQJ� WKH� �-
\HDU� FHUWLILFDWLRQ� RU� UHFHUWLILFDWLRQ�
SHULRG� 

 

�� $OO�FHUWLILHG�&��	�&���PXVW�UH-FHUWLI\�LQ�WKH�ILIWK�
\HDU�IURP�WKHLU�LQLWLDO�FHUWLILFDWLRQ�GDWH� 

�� 7KH� UH-FHUWLILFDWLRQ� UHTXLUHPHQW� LV� WR� SDVV� WKH�
RQOLQH� RSHQ� ERRN� H[DP� EHIRUH�'HFHPEHU� ��VW�
RI�WKH�ILIWK�\HDU� 

/DQJXDJH �� (QJOLVK�DQG�%DKDVD�0DOD\VLD� ����������(QJOLVK 
 

,QVWUXFWRUV� ��
7UDLQHUV 

�� ,QVWUXFWRUV� �� 7UDLQHUV� DUH� DSSRLQWHG�
EDVHG�RQ�WKHLU�H[SHULHQFH�DQG�&9� 

�� 1HZ� LQVWUXFWRUV�ZLOO� EH� DVVHVVHG� E\� DQ�
H[SHULHQFHG� �OHDG� WUDLQHU� �� DVVHVVRU� WR�
EH�D�,00�FHUWLILHG�WUDLQHU� 

�� $SSRLQWPHQW�LV�E\�WKH�,00�([DPLQDWLRQ�
DQG�&HUWLILFDWLRQ�3DQHO 

 

����������,QVWUXFWRU�PXVW�SDVV�WKH�&��DQG�&���FODVV�ZLWK� 
���������������KXUGOH� 
�� ,QVWUXFWRU�PXVW�KDYH�KLJKHU�OHYHO�TXDOLILFDWLRQ�–� 
�����������VXFK�DV�663&�3&,�/HYHO���RU�1$&(�/HYHO��� 
�� ,QVWUXFWRU�PXVW�GHPRQVWUDWH�DELOLW\�WR�� 
�����������FRPSHWHQWO\�GHOLYHU�WKH�FODVV�DV�DVVHVVHG�E\�D�� 
�����������OHDG�LQVWUXFWRU� 
 

7UDLQLQJ�&HQWUH �� &RXUVHV� DUH� GHOLYHUHG� E\� ,00�
$XWKRULVHG� 7UDLQLQJ� %RGLHV� �$7%V��� RU�
$VVRFLDWH� 7UDLQLQJ� 3DUWQHU� �$73V���
DXGLWHG�E\�,00� 

 

�����������&RXUVHV�WR�EH�GHOLYHUHG�E\�DQ�$FFUHGLWHG�� 
������������7UDLQLQJ�%RG\��$7%��DSSRLQWHG�E\�WKH�$7%��� 
������������$FFUHGLWDWLRQ�3DQHO��$$3�� 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 



�ϭϲ 

 

  ,00-3&7�/��/���8SJUDGHG� ,00-663&�&��	�&�� 

$SSOLFDWLRQ� 	�
&DQGLGDWH�
3URFHVVLQJ 

�� $SSOLFDWLRQV� DUH� PDGH� WKURXJK� $7%V��
$73�RU�$7&��$XWKRULVHG�7HVWLQJ�&HQWUH� 

�� 7KH� SURFHVVLQJ� RI� FDQGLGDWH� LV� GRQH� E\�
WKH�,00�6HFUHWDULDW� 

�� 7KH� SD\PHQW� RI� IHHV� ZLOO� EH� PDGH� WR�
$7%V�$73�$7&� 

�� 5HVXOWV�DUH�DSSURYHG�E\�WKH�([DPLQDWLRQ�
3DQHO�ZKLFK�DOVR� UHYLHZV� FRPSOLDQFH� WR�
DOO� FULWHULD� DQG� SUHUHTXLVLWHV� RI� WKH�
FHUWLILFDWLRQ�VFKHPH 

�� &HUWLILFDWHV� �VLJQHG� E\� WKH� &KDLUPDQ� RI�
WKH� ([DPLQDWLRQ� DQG� &HUWLILFDWLRQ� 3DQHO�
DQG� ,00� 3UHVLGHQW�� DUH� LVVXHG� E\� WKH�
,00� 6HFUHWDULDW� DQG� VHQW� WR� WKH�
VXFFHVVIXO�FDQGLGDWH� 

 

�� $SSOLFDWLRQV�ZHUH�PDGH�GLUHFWO\�WR�,00� 
����������5HVRXUFHV��,005���,00¶V�FRPPHUFLDO�HQWLW\�RU� 
����������WKURXJK�$7%V� 
���������7KH�FDQGLGDWH�SURFHVVLQJ�ZDV�GRQH�E\�,005� 
����������LQFOXGLQJ�FRRUGLQDWLRQ�RI�WKH�&��DQG�RU�&��� 
����������UHJLVWUDWLRQ�ZLWK�663&� 
���������7KH�SD\PHQW�RI�IHHV�ZDV�PDGH�GLUHFWO\�WR� 
����������,005� 
���������7KH�FHUWLILFDWHV�ZHUH�LVVXHG�E\�663&� 
���������,005�ZDV�UHVSRQVLEOH�IRU�WKH�FRRUGLQDWLRQ�WR� 
����������SURYLGH�WKH�FHUWLILFDWHV�WR�WKH�VXFFHVVIXO� 
������������FDQGLGDWHV� 

  
5HFRUG�NHHSLQJ 

�� 7KH� UHFRUGV� DQG� LQIRUPDWLRQ� IRU� DOO�
%ODVWHUV� 	� 3DLQWHUV� DUH� NHSW� ERWK� DV�
PDQXDO� UHFRUGV� DQG� GLJLWDOO\� LQ� ,00�
GDWDEDVH�� 7KH� QHZ� ,00� $GYDQFHG�
'DWDEDVH� 6HFXUHG� �$'6�� V\VWHP� LV�
H[SHFWHG� WR� EH� IXOO\� RSHUDWLRQDO� GXULQJ�
WKH��QG�TXDUWHU�RI������ 

 

���������7KH�UHFRUGV�DQG�LQIRUPDWLRQ�IRU��DOO��%ODVWHUV�	�� 
���������3DLQWHUV�ZHUH�NHSW�PDQXDOO\�LQ�ILOHV�PDLQWDLQHG����� 
���������E\�,005� 

)UHTXHQWO\�$VNHG�4XHVWLRQV��)$4V� 
 
����:KDW�LV�,00" 
 
7KH� ,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD� �,00�� LV�D�QRQ-SURILW�
SURIHVVLRQDO� VRFLHW\� �UHJLVWHUHG� ZLWK� WKH� 5HJLVWUDU� RI�
6RFLHWLHV� VLQFH������� WKDW� SURPRWHV�KRQRUDEOH� SUDFWLFH��
SURIHVVLRQDO� HWKLFV� DQG� HQFRXUDJHV� HGXFDWLRQ� LQ�
PDWHULDOV� VFLHQFH�� WHFKQRORJ\� DQG� HQJLQHHULQJ��
(QJLQHHUV�� DFDGHPLFLDQV�� WHFKQLFLDQV�� VNLOOHG� ZRUNHUV�
DQG� SURIHVVLRQDOV� DUH� DPRQJVW� LWV� PHPEHUV� H[FHHGLQJ�
������ 
 
2QH�RI�WKH�NH\�REMHFWLYHV�RI�,00�LQFOXGH�WKH�WUDLQLQJ�DQG�
GHYHORSPHQW�RI�LQGLYLGXDOV�DQG�FRPSDQLHV�LQ�0DOD\VLD�WR�
DWWDLQ� FHUWLILFDWLRQ� DQG� SURIHVVLRQDO� UHFRJQLWLRQ� LQ�
PDWHULDOV� VFLHQFH�� WHFKQRORJ\� DQG� HQJLQHHULQJ� FRYHULQJ�
YDULRXV�GLVFLSOLQHV�VXFK�DV� FRDWLQJV�� FRUURVLRQ��ZHOGLQJ��
YLEUDWLRQ�� DVVHW� LQWHJULW\�� LQVXODWLRQ�� SRO\PHUV� DQG�
PDWHULDOV�ILQJHUSULQWLQJ��,00�DOVR�SURPRWHV�UHVHDUFK�DQG�
GHYHORSPHQW� LQ� WKHVH� ILHOGV� LQ�DGGLWLRQ� WR� IDFLOLWDWLQJ�DQG�
HQFRXUDJLQJ�FROODERUDWLRQ�EHWZHHQ�WKH�LQGXVWULDO�VHFWRUV��
UHVHDUFK�LQVWLWXWHV�DQG�XQLYHUVLWLHV� 
 
,00� LV� DGPLQLVWHUHG� E\� D� FRXQFLO� RI� ��� PHPEHUV� ZLWK�
YROXQWHHUV� ZKR� DUH� H[SHUWV� LQ� YDULRXV� ILHOGV� OHDGLQJ� ���
H[SHUW� FRPPLWWHHV�� DQG� �� UHJLRQDO� FKDSWHUV�� VXSSRUWHG�
E\�D�VHFUHWDULDW�VWDII� 
 
,00¶V� FHUWLILFDWLRQ� FRXUVHV� DUH� ZHOO� UHFRJQL]HG� DQG�
HQGRUVHG�LQ�WKH�RLO�DQG�JDV��VKLSEXLOGLQJ� DQG�FRQVWUXFWLRQ�
LQGXVWULHV��2YHU�WKH�\HDUV��SHUVRQQHO�IURP�WKHVH�LQGXVWULHV�
KDYH�EHHQ� WUDLQHG� DQG� FHUWLILHG�� 7KH\� LQFOXGH�� DPRQJVW�
RWKHUV��EODVWHUV�DQG�SDLQWHUV��FRDWLQJ�LQVSHFWRUV��ZHOGLQJ�
HQJLQHHUV�� ZHOGLQJ� LQVSHFWRUV�� FRUURVLRQ� WHFKQLFLDQV��
FDWKRGLF� SURWHFWLRQ� WHFKQRORJLVWV�� YLEUDWLRQ� SUDFWLWLRQHUV�
DQG�FRDWLQJ�ILQJHUSULQW�TXDOLW\�FRQWUROOHUV��7KHVH�FRXUVHV�
DUH�RUJDQLVHG�E\�DXWKRULVHG�WUDLQLQJ�ERGLHV� 
 
�� :KDW� LV� WKH� XSJUDGHG� ,00-3&7� /��/��

FHUWLILFDWLRQ�SURJUDPV" 
 
7KH� ,00-3&7� %ODVWHU� DQG�RU� 3DLQWHU� SURJUDP� LV� WKH�
ODWHVW� ,00�FHUWLILFDWLRQ�VFKHPH�IRU�%ODVWHUV�DQG�3DLQWHUV�
DQG�LV�DQ�XSJUDGH�RQ�WKH�SUHYLRXV�VFKHPH��DQG�GHVLJQHG�WR�
EH� RQ� SDU� ZLWK� LQWHUQDWLRQDO� VWDQGDUGV� VXFK� DV� 663&�

1$&(� FHUWLILFDWLRQ�� 7KLV�3&7�/��/��FHUWLILFDWLRQ�KDV�EHHQ�
UHFRJQL]HG� � DQG� DFFHSWHG� � E\� �0DOD\VLD¶V� RLO� DQG� � JDV��
LQGXVWU\� 
 
�� :K\�GR� ,� UHTXLUH� WR�EH�D� ,00�FHUWLILHG�%ODVWHU�

3DLQWHU" 
 
7R� HOHYDWH� WKH� WHFKQLFDO� NQRZOHGJH� DQG� VNLOO� VWDQGDUGV�
IRU�%ODVWHUV�DQG�3DLQWHUV�DQG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�
LQGXVWU\�VWDQGDUGV� 
 
�� ,V� ,00-3&7� /��/�� D� UHTXLUHPHQW� IRU� 3DLQWHU�

DQG�RU�%ODVWHU�LQ�2LO�	�*DV�IDFLOLWLHV" 
 
<HV�� ,W� LV� UHTXLUHG� IRU� EODVWLQJ� 	� SDLQWLQJ� LQ� RLO� DQG� JDV�
�2	*�� IDFLOLWLHV� �ERWK� XSVWUHDP� DQG� GRZQVWUHDP�
LQVWDOODWLRQV��� DQG� RWKHU� LQGXVWULHV�� 7KH� IXOO� HQIRUFHPHQW�
RI� WKLV� UHTXLUHPHQW� LV� VXEMHFW� WR� WKH� UHTXLUHPHQWV� DQG�
WHFKQLFDO�VSHFLILFDWLRQV� RI� WKH�VSHFLILF�2	*�FRPSDQ\� RU�
RWKHU�LQGXVWU\� 
 
�� ,I� P\� FXUUHQW� 3&7� /��/�� FHUWLILFDWLRQ� KDV�

H[SLUHG� RU� LV� DERXW� WR� H[SLUH�� FDQ� ,� VWLOO� EH�
UHFHUWLILHG�IRU�,00-3&7�/��DQG�/��&HUWLILFDWLRQ" 

 
$OO� FHUWLILHG� ,00-3&7� /�� DQG� /�� DUH� UHTXLUHG� WR� EH�
UHFHUWLILHG�EHIRUH� WKHLU��WK�\HDU�DQQLYHUVDU\� GDWH� DQG� FDQ�
DSSO\� IRU� UH-FHUWLILFDWLRQ� IRU� DQRWKHU� �� \HDUV� $SSOLFDWLRQ�
IRU� UH-FHUWLILFDWLRQ�FDQ�EH�PDGH���PRQWKV�SULRU� WR�H[SLU\�
E\ 
· SURYLGLQJ� SURRI� WR� ,00� WKDW� KH�VKH� KDV� EHHQ�

HPSOR\HG�LQ�D�UHODWHG�SURIHVVLRQ��DQG� 
· DFFXPXODWLQJ� VXIILFLHQW� &RQWLQXLQJ� 3URIHVVLRQDO�

'HYHORSPHQW��&3'��SRLQWV� 
$W�WKH�HQG�RI�WKH�UH-FHUWLILFDWLRQ�SHULRG��DW�WKH�HQG�RI�WKH�
��WK� \HDU� RI� FHUWLILFDWLRQ��� FDQGLGDWH� PXVW� DWWHQG� WKH�
UHOHYDQW�5HIUHVKHU�&RXUVH�IRU�FHUWLILFDWLRQ� 

 

�� :KDW� DUH� WKH�PLQLPXP� UHTXLUHPHQWV� WR�REWDLQ�
WKLV�FHUWLILFDWLRQ" 

7KH� UHTXLUHPHQW� WR� EH� DVVHVVHG� IRU� 3&7� /��/�� LV� D�
PLQLPXP�RI���\HDUV�EODVWLQJ�DQG�RU�SDLQWLQJ�YHULILHG�ZRUN�
H[SHULHQFH�� 7KH� YHULILFDWLRQ� FDQ� EH� E\� WKH� &RPSDQ\¶V�
+5�0DQDJHU�3URMHFW�0DQDJHU�RU�6XSHUYLVRU� 

 
�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

DĂƚĞƌŝĂůƐ�DŝŶĚ 



�ϭϳ 

 

+ROGHUV� RI� ,00� %�%�� �$VVLVWDQW� %ODVWHU� DQG� 3DLQWHU��
FHUWLILFDWLRQ�ZLWK�DW� OHDVW���\HDU�RI�ZRUN�H[SHULHQFH�DV�D�
EODVWHU�DQG�RU�SDLQWHU�DUH�DOVR�HOLJLEOH�WR�EH�DVVHVVHG�IRU�
FHUWLILFDWLRQ� 

,I�\RX�GR�QRW�SRVVHVV�WKH�PLQLPXP�H[SHULHQFH�UHTXLUHG��
DQG� LI� \RX� KDYH� DQ� 630� �RU� KLJKHU� HGXFDWLRQDO�
TXDOLILFDWLRQ�� \RX� DUH� UHTXLUHG� WR� DWWHQG� D� �-GD\� EODVWHU�
DQG� SDLQWHU� WKHRU\� DQG� SUDFWLFDO� FRXUVH� SULRU� WR�
DVVHVVPHQW��+RZHYHU��\RX�DUH�VWURQJO\�DGYLVHG� WR�KDYH�
EDVLF�EODVWLQJ�DQG�RU�SDLQWLQJ�H[SHULHQFH� 

�� +RZ� GR� ,� UHJLVWHU� P\VHOI� IRU� WKH� 3&7� /��/��
FRXUVH�DQG�DVVHVVPHQW" 

7KRVH� LQWHUHVWHG�FDQ�FRQWDFW� WKH� ,00�6HFUHWDULDW�RU� WKH�
$7%V�LQ�\RXU�UHJLRQ�RU�$73�RU�$7&�WR�JHW�WKH�UHJLVWUDWLRQ�
IRUP� DQG� IXUWKHU� JXLGHOLQHV� DQG� LQIRUPDWLRQ�� LI� UHTXLUHG��
<RX�PD\�YLVLW� WKH� ,00� ZHEVLWH� ZZZ�LRPP�RUJ�P\� IRU� D�
OLVWLQJ�RI�WKH�$7%�$73�$7&�DQG�WKH�UHODWHG�FRXUVHV� 

�� ,V� WKH� ,00-3&7� /��/�� FRXUVH� DYDLODEOH� LQ� WZR�
ODQJXDJHV�(QJOLVK�DQG�%DKDVD�0DOD\VLD" 

 
7KH� FRXUVHV� LQ� 0DOD\VLD� ZLOO� EH� FRQGXFWHG� LQ� GXDO�
ODQJXDJHV��(QJOLVK�	�%DKDVD�0DOD\VLD 
 
�� :KDW�LV�WKH�GXUDWLRQ�RI�WKH�SURJUDP" 
 
,Q� DGGLWLRQ� WR� WKH� �-GD\� WUDLQLQJ� FRXUVH� �ZKLFK� LV� QRW�
PDQGDWRU\� IRU� H[SHULHQFHG� SHUVRQQHO��� WKH� FRPSHWHQF\�
SURJUDP� LQFOXGHV� D� �-KRXU� UHIUHVKHU� FRXUVH� IROORZHG�E\�
DVVHVVPHQW� FRPSULVLQJ� �� WKHRU\� FRPSRQHQWV�� RQH� IRU�
VXUIDFH� SUHSDUDWLRQ� DQG� WKH� RWKHU� IRU� SDLQWLQJ� DQG�
OLNHZLVH���SUDFWLFDO�FRPSRQHQWV� 
 
��� ,I� ,� DP� FXUUHQWO\� D� FRPSHWHQW� ,00� &HUWLILHG�

3URWHFWLYH�&RDWLQJ�7HFKQLFLDQ�ZLWK�/HYHO���RU���
FHUWLILFDWLRQ��LV�P\�FHUWLILFDWLRQ�VWLOO�YDOLG" 

 
7KH� FXUUHQW� FHUWLILFDWLRQ� LV� YDOLG� XQWLO� WKH� H[SLU\� RI� \RXU�
FHUWLILFDWLRQ�� +RZHYHU�� \RX� QHHG� WR� FKHFN� ZKDW� DUH� WKH�
%ODVWHU� DQG�RU� 3DLQWHU� FHUWLILFDWLRQ� UHTXLUHPHQWV� DW� \RXU�
ZRUN�VLWH� 
<RX� DUH� UHTXLUHG� WR� DWWHQG� WKH� UHIUHVKHU� FRXUVH� DQG�RU�
WDNH� WKH�DVVHVVPHQW� LI� \RXU� FHUWLILFDWLRQ�KDV�H[SLUHG� IRU�
PRUH�WKDQ���PRQWKV� 
 
��� &DQ� ,� FKDQJH� P\� ,00-663&� &�� DQG� &���

FHUWLILFDWLRQ� WR� ,00-3&7� /�� �0XOWL-VNLOO��
FHUWLILFDWLRQ" 

 
<HV��\RX�FDQ�EXW�\RX�RQO\�QHHG�WR�GR�WKH�WUDQVIHU�ZKHQ�
\RXU� 663&� FHUWLILFDWLRQ� LV� GXH� WR� H[SLUH� DQG� LQ� ZKLFK�
FDVH� \RX� ZRXOG� KDYH� WR� DSSO\� IRU� UH-FHUWLILFDWLRQ� DV� D�
FHUWLILHG� ,00-3&7�%ODVWHU� DQG�3DLQWHU��,Q�WKH�PHDQWLPH��
\RXU� ,00-663&�FHUWLILFDWLRQ� LV� VWLOO�YDOLG�DQG�UHFRJQL]HG�
E\�,00� 
 
��� +RZ� ORQJ� DUH� WKH� ,00-3&7� /��/�� FRPSHWHQF\�

FHUWLILFDWHV�YDOLG" 
 
7KHVH�FRPSHWHQF\�FHUWLILFDWHV�DUH�YDOLG�IRU���\HDUV� 
 
��� &DQ� ,� EH� FHUWLILHG� LQ� ERWK� EODVWHU� DQG� SDLQWHU�

FRPSHWHQFLHV" 
 
<HV�� D� SHUVRQ� FDQ� EH� FHUWLILHG� DV� FRPSHWHQW� SHUVRQ� LQ�
ERWK� EODVWLQJ� DQG� SDLQWLQJ� VXEMHFW� WR� SDVVLQJ� WKH�
DVVHVVPHQW� IRU� ERWK� EODVWHU� DQG� SDLQWHU� DQG� LQ� ZKLFK�
FDVH� \RX� ZLOO� EH� DZDUGHG� D� /HYHO� �� �0XOWLVNLOOHG��
FHUWLILFDWLRQ� 

��� +RZ� PXFK� GRHV� WKH� 3&7� /��/�� &HUWLILFDWLRQ�
SURJUDP�FRVW" 

7KH�WUDLQLQJ�IHHV�FKDUJHG�E\�WKH�$7%V�$73V�ZLOO�QRW�H[�
FHHG�WKH�PD[LPXP�RI�50�����SHU�FRXUVH-�GD\�DQG�PD\�
YDU\�ZLWK�WKH�$7%V�$73V��)RU�GHWDLOV��SOHDVH�FRQWDFW�WKH�
WUDLQLQJ�ERGLHV� 

7KH�DVVHVVPHQW�IHH�LV�50�������ZLWK�HIIHFW�IURP���$SULO�
������5HIHU�WR�WKH�,00�ZHEVLWH�IRU�XSGDWHG�LQIRUPDWLRQ� 

 

��� ,I� ,� IDLO� LQ� WKH�$VVHVVPHQW�� FDQ� ,� UH-VLW"� ,I� \HV��
KRZ�PDQ\�WLPHV�FDQ�,�UH-VLW�WKH�$VVHVVPHQW" 

&DQGLGDWHV� ZKR� KDG� IDLOHG� WKH� H[DPLQDWLRQ� FDQ� DSSO\�
DQG� UH-VLW� IRU� WKH� IDLOHG�FRPSRQHQW� �EODVWHU�RU�SDLQWHU�RU�
ERWK��ZLWKLQ����PRQWKV�IURP�WKH�GDWH�RI�WKHLU� ODVW�H[DPL�
QDWLRQ��7KH�IXOO�H[DPLQDWLRQ�IHH�VKDOO�EH�SD\DEOH�WR�UH-VLW�
WKH� H[DPLQDWLRQ�� DQG� ZLWKRXW� WKH� QHHG� WR� DWWHQG� DQ\�
WUDLQLQJ�FRXUVH��7KH�FDQGLGDWH�FDQ� UH-VLW�DV�PDQ\� WLPHV�
DV�KH�ZLVKHV� 

 

��� :KDW�VRFLHW\�PHPEHUVKLS�GR�,�JHW�ZLWK�WKH�,00
-3&7�/��/��FHUWLILFDWLRQ" 

,QFOXGHG� LQ� WKH� FHUWLILFDWLRQ� LV� D� FRUUHVSRQGLQJ� ILYH-\HDU�
,00�PHPEHUVKLS�� 7KH� DSSOLFDEOH� IHH� IRU� D� �-\HDU� RUGL�
QDU\�JUDGH�PHPEHUVKLS� LV�50�����LQFOXVLYH�RI�HQWUDQFH�
IHH�� 

 

��� :KR� VKRXOG� ,� FRQWDFW� WR� UHJLVWHU� IRU� WKH� ,00-
3&7�&HUWLILFDWLRQ�3URJUDP" 

,QWHUHVWHG�FDQGLGDWHV�FDQ�FRQWDFW�WKH�,00�6HFUHWDULDW�DV�
IROORZV� 

,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD 

6XLWH������/HYHO�� 
%ORFN�$��.HODQD�&HQWUH�3RLQW�1R����-DODQ�66����� 
.HODQD�-D\D��������3HWDOLQJ�MD\D 
 
7HO���������������� 
(PDLO��VHFUHWDULDW#LRPP�RUJ�P\  
:HEVLWH��ZZZ�LRPP�RUJ�P\� 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 



�ϭϴ 

 

>d͘ ���Z͘�DK,��z�^^/E�DK,��/�Z�,/D 

/Z͘�:�&&�Zz�W/Z�, 

2UJDQL]DWLRQ���0LQLVWU\�RI�'HIHQFH�0DOD\VLD��5R\DO�0DOD\VLDQ�1DY\� 
3RVLWLRQ� ���+HDG�RI�(OHFWULFDO�(QJLQHHULQJ�6FKRRO� 
:RUNLQJ�H[SHULHQFH�V�� 
���PRQWKV�DV�+HDG�RI�(OHFWULFDO�(QJLQHHULQJ�6FKRRO�LQ�5R\DO�0DOD\VLDQ�
1DY\ 
���\HDUV�DV�:HDSRQ�DQG�(OHFWULFDO�(QJLQHHULQJ�2IILFHU�LQ�5R\DO�
0DOD\VLDQ�1DY\ 
���\HDUV�DV�'HSXW\�:HDSRQ�DQG�(OHFWULFDO�(QJLQHHULQJ�2IILFHU�LQ�
5R\DO�0DOD\VLDQ�1DY\ 
���\HDU�DV�7HFKQLFDO�2IILFHU�LQ�5R\DO�0DOD\VLDQ�1DY\ 
���\HDUV�DV�0DLQWHQDQFH�6WDII�2IILFHU�LQ�5R\DO�0DOD\VLDQ�1DY\ 
4XDOLILFDWLRQ�V�� 
�%DFKHORU��+RQV��RI�(QJLQHHULQJ��&RPSXWHU��>8QLYHUVLWL�7HNQRORJL�0DOD\VLD@ 
3URIHVVLRQDO�PHPEHUVKLS�V�� 
�*UDGXDWH�0HPEHU�RI�%RDUG�RI�(QJLQHHU�0DOD\VLD��%(0� 
�*UDGXDWH�0HPEHU�RI�,QVWLWXWH�RI�(QJLQHHU�0DOD\VLD��,(0� 
�*UDGXDWH�0HPEHU�RI�0DOD\VLD�%RDUG�RI�7HFKQRORJLVWV��0%27� 

2UJDQL]DWLRQ���2UHDGV�%XLOGLQFDUH�6GQ�%KG 
3RVLWLRQ� ���'LUHFWRU�DQG�3ULQFLSDO 
:RUNLQJ�H[SHULHQFH�V�� 
���\HDUV�DV�3URMHFW�0DQDJHU�3URMHFW�&RRUGLQDWRU
 
���\HDUV�DV�5HVLGHQW�(QJLQHHU
 
���\HDUV�DV�3ODQQLQJ�DQG�&RQWURO�(QJLQHHU
 
����\HDUV�DV�'HVLJQ�(QJLQHHU
 
4XDOLILFDWLRQ�V�� 
�0DVWHU�'HJUHH�LQ�%XVLQHVV�$GPLQLVWUDWLRQ�>8QLYHUVLW\�6DEDK�0DOD\VLD@ 
�%DFKHORU�RI�(QJLQHHULQJ�'HJUHH�>8QLYHUVLW\�7HFKQRORJ\�0DOD\VLD@ 
3URIHVVLRQDO�PHPEHUVKLS�V�� 
�3URIHVVLRQDO�&LYLO�(QJLQHHU��%(0 
�5HJLVWHUHG�0HPEHU��,(0 
�,QWHUQDO�$XGLWRU�IRU�,62����� 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 



�ϭϵ 

 

/DD��KhE�/>�D�D��Z^�Θ��KDD/dd��^��� 
ϮϬϮϬ-ϮϬϮϮ�^�^^/KE 

$GYLVRU� 3URI��7V��'U��0RKDPDG�.DPDO�+DUXQ �8QLYHUVLWL�7HNQRORJL�0$5$�� 
3UHVLGHQW� 'DWR¶�'U��,U��7V��+DML�0RKG�$EGXO�.DULP�$EGXOODK �6HUED�'LQDPLN�*URXS�%HUKDG�� 
'HSXW\�3UHVLGHQW� 7V��'U��&KHZ�.KRRQ�+HH �7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH�� 
+RQRUDU\�6HFUHWDU\� 3URI��7V��&K0��'U��0HOLVVD�&KDQ�&KLQ�+DQ �8QLYHUVLWL�7HNQRORJL�0$5$�� 
+RQRUDU\�7UHDVXUHU� 7V��'U��0RKDPHG�$FNLHO�0RKDPHG �6HUED�'LQDPLN�*URXS�%HUKDG�� 
,PPHGLDWH�3DVW�3UHVLGHQW� 7V��0RKG��$]PL�0RKG��1RRU �.HEDEDQJDQ�3HWUROHXP�2SHUDWLQJ�&RPSDQ\�6GQ�%KG�� 
&RXQFLO�0HPEHUV� ,U��2QJ�+RFN�*XDQ �6KHOO�0DOD\VLD�([SORUDWLRQ�	�3URGXFWLRQ�� 
  7V��'U��0DKPRRG�$QZDU �&XUWLQ�8QLYHUVLW\�0DOD\VLD�� 
  0DUN�+HZ�<RRQ�2QQ �8QLYHUVDO�&RUURVLRQ�(QJLQHHULQJ��0��6GQ�%KG�� 
  $VVRF��3URI��7V��'U��7D\�&KLD�&KD\ �8QLYHUVLWL�7HNQRORJL�0$5$�� 
  $VVW��3URI��7V��'U��<X�/LK�-LXQ �8&6,�8QLYHUVLW\�� 
  ,U��0D[�2QJ�&KRQJ�+XS �1RULPD[�6GQ�%KG�� 
  $VVRF��3URI��'U��/LP�7HFN�+RFN �7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH�� 
  7V��%ULDQ�/LP�6LRQJ�&KXQJ �*HRSROLWDQ�6GQ�%KG�� 
  .DQJ�.LP�$QJ �&RUU7URO�6\QHUJ\�6GQ�%KG�� 
  1LN�.KDLULO�$]PDQ�1LN�$EGXOODK �7HPSHUOLWH�,QVXODWLRQ�6GQ�%KG�� 
  'U��$PDOLQD�0XKDPPDG�$ILIL �8QLYHUVLWL�0DOD\D�� 
 'DQQ\�7DQ�.LP�&KHZ �$EDGL�2LO�	�*DV�6HUYLFHV�6GQ�%KG�� 
  ,U��+R�&KRRQ�)HL �.9$�.RQVXOW�� 
  -DVRQ�<DS�+DZ�6KLQ �/HDGLQJ�&RQFHSW�(QJLQHHULQJ�6GQ�%KG�   � 
  0RKG�)DLUX]�0RKG�6DOOHK �6HUED�'LQDPLN�*URXS�%HUKDG�� 
  0RKG�,TEDO�<DDNXS �3HWURQ�0DOD\VLD�5HILQLQJ�	�0DUNHWLQJ�%HUKDG�� 
 'DWR
�6HUL�0RKG�-DL�6XERK��9HORVL��0��6GQ�%KG� 
  ,U��0RKG�6\XNUL�0RKG�.KDOLG �6DUDZDN�6KHOO�%HUKDG�� 
  'U��1D]DWXO�/LDQD�6XNLPDQ �8QLYHUVLWL�0DOD\D�� 
 ,U��7V��1RRU�+LVKDP�<DKD\D �6DIH�$VEHVWRV�6ROXWLRQV�6GQ�%KG�� 
 7V��2QJ�7KDL�.LDW �7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH�� 
 5D\PRQG�3KHQ��$VHDQ�%LQWXOX�)HUWLOL]HU�6GQ�%KG� 
 &K0��'U��6KDKUXO�1L]DP�$KPDG �8QLYHUVLWL�7HNQRORJL�0$5$�� 
 6REHQGUDQ�9HQJDGDVDODP �(FR�0RYHPHQW�6GQ�%KG�� 
 7V��:DQ�0RKG�$ULI�:DQ�,EUDKLP �8QLYHUVLWL�0DOD\VLD�3HUOLV�� 

5(*,21$/�&+$37(5�&+$,53(56216 
%LQWXOX 5D\PRQG�3KHQ $VHDQ�%LQWXOX�)HUWLOL]HU�

6GQ�%KG 
0LUL ,U��'U��(GZLQ�-RQJ�1\RQ�

7FKDQ 
$GYDQFHG�0HWDOOXUJ\�	�
:HOGLQJ�7HFKQRORJ\�6GQ�
%KG 

6RXWKHUQ $VVRF��3URI��'U��7XW\�
$VPD�$EX�%DNDU 

8QLYHUVLWL�7HNQRORJL�
0DOD\VLD 

1RUWKHUQ 7V��:DQ�0RKG�$ULI�:DQ�
,EUDKLP� 

8QLYHUVLWL�0DOD\VLD�3HUOLV 

:25.,1*�&200,77((�&+$,53(56216 
$VVHW�,QWHJULW\ 'DWR¶�'U��,U��-RKDUL�%DVUL 6HUED�'LQDPLN�*URXS�

%HUKDG 
&RDWLQJ� 0RKG�,TEDO�<DDNXS 3HWURQ�0DOD\VLD�5HILQLQJ�

	�0DUNHWLQJ�%HUKDG 
&RDWLQJ�
)LQJHUSULQWLQJ 

3URI��7V��&K0��'U��0HOLVVD�
&KDQ�&KLQ�+DQ 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

&RUURVLRQ ,U��2QJ�+RFN�*XDQ 6KHOO�0DOD\VLD� 
([SORUDWLRQ�	�3URGXFWLRQ 

,QVXODWLRQ� 'DQQ\�7DQ�.LP�&KHZ 
�&KDLUSHUVRQ� 

$EDGL�2LO�	�*DV�6HUYLFHV�
6GQ�%KG 

1LN�.KDLULO�$]PDQ�1LN�
$EGXOODK� 
�&R-&KDLUSHUVRQ� 

7HPSHUOLWH�,QVXODWLRQ�6GQ�
%KG 

9LEUDWLRQ� ,U��0RKG�6\XNUL�0RKG�
.KDOLG 
�&KDLUSHUVRQ� 

6DUDZDN�6KHOO�%HUKDG 

$IDQGL�$EG�+DPLG 
�&R-&KDLUSHUVRQ� 

6HUED�'LQDPLN�*URXS�
%HUKDG 

3RO\PHU� 7V��'U��&KHZ�.KRRQ�+HH 
�&KDLUSHUVRQ� 

7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

7V��2QJ�7KDL�.LDW�  
�&R-&KDLUSHUVRQ� 

7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

&RQWLQXRXV� 
3URIHVVLRQDO� 
'HYHORSPHQW��&3'�� 

&K0��'U��6KDKUXO�1L]DP�
$KPDG 
�&KDLUSHUVRQ� 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

(GXFDWLRQ ,U��0D[�2QJ�&KRQJ�+XS 1RULPD[�6GQ�%KG 
([DPLQDWLRQ�	� 
&HUWLILFDWLRQ�3DQHO 

7V��%ULDQ�/LP�6LRQJ�
&KXQJ 

*HRSROLWDQ�6GQ�%KG 

&HUWLILFDWLRQ�3DQHO�� 'U��1D]DWXO�/LDQD� 
6XNLPDQ� 
�&R-&KDLUSHUVRQ� 

8QLYHUVLWL�0DOD\D 

 -DVRQ�<DS�+DZ�6KLQ 
�&R-&KDLUSHUVRQ� 

/HDGLQJ�&RQFHSW� 
(QJLQHHULQJ�6GQ�%KG 

([DPLQDWLRQ�3DQHO� ,U��+R�&KRRQ�)HL� 
�&R-&KDLUSHUVRQ� 

.9$�.RQVXOW 

 6REHQGUDQ� 
9HQJDGDVDODP 
�&R-&KDLUSHUVRQ� 

(FR�0RYHPHQW�6GQ�%KG 

,00-0%27 3URI��7V��&K0��'U�� 
0HOLVVD�&KDQ�&KLQ�+DQ 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

,00-0%27� 
$VVHVVPHQW�3DQHO 

7V��:DQ�0RKG�$ULI�:DQ�
,EUDKLP� 

8QLYHUVLWL�0DOD\VLD�
3HUOLV 

,PSDUWLDOLW\ .DQJ�.LP�$QJ� &RUU7URO�6\QHUJ\�6GQ�
%KG 

,QGXVWU\��3URIHVVLRQDO�
%RG\�DQG� 
*RYHUQPHQW�$JHQF\�
/LDLVRQ� 

,U��7V��1RRU�+LVKDP�
<DKD\D 

6DIH�$VEHVWRV� 
6ROXWLRQV�6GQ�%KG 

0DWHULDOV�/HFWXUH�
&RPSHWLWLRQ��0/&� 

'U��1RU�$NPDO��)DGLO 8QLYHUVLWL�7HNQRORJL�
0DOD\VLD 

0DWHULDOV�0LQG� 
(GLWRULDO�%RDUG 

$VVRF��3URI��7V��'U��7D\�
&KLD�&KD\ 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

0HPEHUVKLS 7V��'U��&KHZ�.KRRQ�+HH 7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

6WDQGDUGV�$VVXUDQFH $VVRF��3URI��'U��$PDOLQD�
0RKDPPDG�$ILIL 

8QLYHUVLWL�0DOD\D 

6WDQGDUGV� 
'HYHORSPHQW� 

$VVW��3URI��7V��'U��<X�/LK�
-LXQ��&R-&KDLUSHUVRQ� 

8&6,�8QLYHUVLW\ 

7V��'U��0DKPRRG�$QZDU 
�&R-&KDLUSHUVRQ� 

&XUWLQ�8QLYHUVLW\� 
0DOD\VLD 

6WXGHQW�&KDSWHU� $VVRF��3URI��'U��/LP�
7HFN�+RFN 
�&KDLUSHUVRQ� 

7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

'U��$PLUDK�$PDOLQD�
$KPDG�7DUPL]L 
�&R-&KDLUSHUVRQ� 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

<RXQJ�3URIHVVLRQDOV 0RKG�)DLUX]�0RKG�
6DOOHK� 

6HUED�'LQDPLN�*URXS�
%HUKDG 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

7$6.�)25&(�&+$,53(56216 

7DVN�)RUFH�RQ� 
8SVNLOOLQJ�6DUDZDN�
(QJLQHHUV�	� 
7HFKQLFLDQV 

0RKDPDG�6\D]ZDQ�
$EGXOODK�#�/DJD�-HQJJL 

0DOD\VLD�/1*�6GQ�%KG 

7DVN�)RUFH�RQ� 
8SJUDGH�RI�&RDWLQJ� 
&HUWLILFDWLRQ�6FKHPHV 

0DUN�+HZ�<RRQ�2QQ  8QLYHUVDO�&RUURVLRQ�
(QJLQHHULQJ��0��6GQ�
%KG 



�ϮϬ 

 

/DD��KhE�/>�D�D��Z^�Θ��KDD/dd��^��� 
ϮϬϮϬ-ϮϬϮϮ�^�^^/KE 

�&25526,21�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH���1RULWD�2WKPDQ 
&KDLUSHUVRQ� ,U��2QJ�+RFN�*XDQ 6KHOO�0DOD\VLD� 

([SORUDWLRQ�	�3URGXFWLRQ 
'HSXW\�&KDLUSHUVRQ� 1LN�.KDLULO�$]PDQ� 

1LN�$EGXOODK 
7HPSHUOLWH�,QVXODWLRQ� 
6GQ�%KG 

'HSXW\�&KDLUSHUVRQ� .DPDO�$]DP�,EUDKLP +HDG��0DWHULDOV�� 
&RUURVLRQ�	�,QVSHFWLRQ��
3HWURQDV�*URXS� 
7HFKQLFDO�6ROXWLRQ 

6HFUHWDU\� 6\DULIDK�1D]OLDK�6\HG�
$EGXO�5DKPDQ 

%667(&+�&3��0�� 
6GQ�%KG 

7UHDVXUHU� /HRZ�&KXQ�+R 6KHOO�0DOD\VLD� 
([SORUDWLRQ�	�3URGXFWLRQ 

0HPEHUV� $]OL]XO�$L]DW�5D]DOL�
�REV� 

0DWHULDOV�7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 $]]XUD�,VPDLO��REV� 8QLYHUVLWL�7XQ�+XVVHLQ�
2QQ�0DOD\VLD� 

 &KHZ�%RRQ�.KHQJ *37�5HVRXUFHV�6GQ�%KG 
 'DQQ\�7DQ�.LP�&KHZ $EDGL�2LO�	�*DV� 

6HUYLFHV�6GQ�%KG 
 (ULF�/D\�&KHH�+RQJ�

�REV� 
7%6%�(QJLQHHULQJ�6GQ�
%KG 

 -XQDLG\�$EGXOODK 1RULPD[�6GQ�%KG 
 .DQJ�.LP�$QJ &RUUWURO�6\QHUJ\�6GQ�%KG 
 .DUHQ�&KHQJ�6LHZ�

+RRQ 
6HUED�'LQDPLN�*URXS�
%KG 

  'U��.HH�.RN�(QJ 8QLYHUVLWL�7HNQRORJL�
3(7521$6 

 .HQW�2RL� &KRQJ�:DK-17,$�6GQ�
%KG 

 .RN�:DL�&KHH &6,�6\VWHP�6GQ�%KG 
 /HH�0HQJ�/DL��REV� 37��2NWDQ�3ROLPHU�

6XNVHV 
 0DUN�+HZ�<RRQ�2QQ 8QLYHUVDO�&RUURVLRQ�

(QJLQHHULQJ��0��6GQ�%KG 
 ,U��0D[�2QJ�&KRQJ�+XS�

�REV� 
1RULPD[�6GQ�%KG 

 0RKDPDG�,NPDO�+LVKDP�
$VKDUL��REV� 

0DWHULDOV�7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 0RKG��.KDLUL�.DGLU 5RKUEDFN�&RVDVFR� 
6\VWHPV�6GQ�%KG 

 1RUDLVKDK�0RKDPDG�
1RRU 

5DSLG�5DLO�6GQ�%KG 

 1RULQVDQ�.DPLO�2WKPDQ� 8QLYHUVLWL�.HEDQJVDDQ�
0DOD\VLD 

 2QJ�:HL�5H[ &RUURG\QDPLF�6GQ�%KG 
 'U��6DHLG�.DNRRHL��REV� 8QLYHUVLWL�7HNQRORJL�

3(7521$6 
 7DULT�0HKWDE�0RKG��

,VKDT 
7��(QHUJ\ 

 'U��<RJD�6XJDPD�6DOLP 0DWFRU�7HFKQRORJ\�	�
6HUYLFHV�3WH�/WG 

1RWHV�� 

�� REV��REVHUYHU 

�� $OW��DOWHUQDWH 

&2$7,1*�),1*(535,17,1*�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
$GYLVRU� 3URI��7V��'U��0RKDPDG�

.DPDO�+DUXQ 
8QLYHUVLWL�7HNQRORJL� 
0$5$ 

&KDLUSHUVRQ� 3URI��7V��&K0��'U�� 
0HOLVVD�&KDQ�&KLQ�+DQ  

8QLYHUVLWL�7HNQRORJL� 
0$5$ 

'HSXW\�&KDLUSHUVRQ� $VVW��3URI��7V��'U�� <X�/LK�
-LXQ 

8&6,�8QLYHUVLW\ 

6HFUHWDU\� 6XKDLOD�,GD\X�$EGXO�
+DOLP 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

 1RUV\D]OLQ�5DVKLG��DOW� 8QLYHUVLWL�7HNQRORJL�
0$5$ 

7UHDVXUHU� 1XUXO�)DWDKDK�$V\TLQ�
=DLQDO� 

8QLYHUVLWL�7HNQRORJL� 
0$5$ 

0HPEHUV�� $EGXO�$]L]�+DURQ 6,5,0�4$6� 
,QWHUQDWLRQDO�6GQ�%KG 

 $KPDG�%DGOL�6KDK�$EGXO�
$]L] 

,QWHUQDWLRQDO�3DLQW 
6GQ�%KG 

 $]OL]XO�$L]DW�5D]DOL��REV� 0DWHULDOV�7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 7V��%ULDQ�/LP�6LRQJ�
&KXQJ  

*HRSROLWDQ�6GQ�%KG 

 &KDQJ�<DX�&KRQJ .DQVDL�$VLD�3DFLILF�
6GQ�%KG 

 $QJ�6RRQ�7KLDQ��REV� (XURILQV�10�
/DERUDWRU\�6GQ�%KG� 

 7V��'U��&KHZ�.KRRQ�+HH�
�REV� 

7XQNX� $EGXO� 5DKPDQ�
8QLYHUVLW\�&ROOHJH 

 &KRZ�0HH�/LQJ $JLOHQW� 7HFKQRORJLHV�
6DOHV��0��6GQ�%KG 

 'DQLHO�:RQJ�&KLQ� 7KRQJ�
�REV� 

(XURILQV�10� 
/DERUDWRU\�6GQ�%KG� 

 +DLUXQQLVD�5DPOL 8QLYHUVLWL� 7HNQRORJL�
0$5$ 

 ,VPDOL]D�,VPDLO 0DOD\VLD�5XEEHU�%RDUG 
 .HOO\�+RQJ�0XQ�.H\��REV� 1H[XV� � $QDO\WLFV� 6GQ�

%KG 
 .HQQHWK�:D\��REV� 0HWWOHU�7ROHGR��0��6GQ�

%KG 
 /HH�&KRRQ�6LRQJ -RWXQ��0��6GQ�%KG 
 /HRZ�&KXQ�+R��DOW� 6KHOO�0DOD\VLD� 

([SORUDWLRQ�	� 
3URGXFWLRQ 

 &K0��/LP�&KXDQ�*HH��DOW� 6,5,0�%KG 
 $VVRF��3URI��'U��/LP�7HFN�

+RFN��REV� 
7XQNX� $EGXO� 5DKPDQ�
8QLYHUVLW\�&ROOHJH 

 7V��'U��0DKPRRG�$QZDU &XUWLQ� 8QLYHUVLW\��
6DUDZDN 

 ,U��0D[�2QJ�&KRQJ�+XS 1RULPD[�6GQ�%KG 
 0RKDPDG�$ULII�6XNXU 6DUDZDN�6KHOO� 

0DOD\VLD 
 0RNKWDU�2WKPDQ��DOW� ,QWHUQDWLRQDO�3DLQWV��0��

6GQ�%KG 
 0RKDPDG� ,NPDO� +LVKDP�

�REV� 
0DWHULDOV� 7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 0RKG� :DKLGGX]]DPDQ�
=DLQDO��DOW� 

33*�&RDWLQJV��0��6GQ�
%KG 

 1XUMDLPL�$OL� 3(7521$6� *URXS�
7HFKQLFDO�6ROXWLRQ 

 4XDK�.HDQ�*LQ��DOW� -RWXQ��0��6GQ�%KG 
 5HQHH�7HR�<RQJ�<LQ %UXNHU��0��6GQ�%KG 
 6HOYDQGUDQ�9HOOR +HPSHO��0��6GQ�%KG 
 7HK�7LRQJ�3RK��DOW� -RWXQ��0��6GQ�%KG 
 7HUHQFH�:HH�7HH�+LQ 33*�&RDWLQJV��0��6GQ�

%KG 
 ,U��=DULQD�5DVPLQ��DOW� 6,5,0�4$6� 

,QWHUQDWLRQDO�6GQ�%KG 

$66(7�,17(*5,7<�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��1RULWD�2WKPDQ 
$OWHUQDWH��(GD\XH�)DQDVKLP 
&KDLUSHUVRQ� 'DWR¶�-RKDUL�%DVUL 6HUED�'LQDPLN�*URXS�

%HUKDG 
'HSXW\�&KDLUSHUVRQ� 7V��0RKG��$]PL�0RKG��

1RRU 
.HEDEDQJDQ�3HWUROHXP�
2SHUDWLQJ�&RPSDQ\�6GQ�
%KG 

6HFUHWDU\� 'U��'DVOLQH�6LQWD 'UHDPFDWFKHU�(QHUJ\�
6GQ�%KG 

7UHDVXUHU� 1RUD�$I]DQ�$EG�:DKDE &HNDS�7HFKQLFDO� 
6HUYLFHV�6GQ�%KG 

0HPEHU� 'DWR¶�6HQX�0RKG�1RRU 5LD�6ROXWLRQV��0��6GQ�
%KG 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

&2$7,1*�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ� 0RKG�,TEDO�<DDNXS 3HWURQ�0DOD\VLD�5HILQLQJ�

	�0DUNHWLQJ�%HUKDG 

0HPEHUV� $KPDG�%DGOL�6KDK�
$EGXO�$]L] 

,QWHUQDWLRQDO�3DLQW� 
�0��6GQ�%KG 

 %RZLH�7DQ +LDS�6RRQ�+RQJ�6GQ�%KG 
 &KDQWDQD�0XUXJDQ )UHHODQFH 
 &KDQ�:DL�6LQJ 0DWHULDO�3URWHFWLRQ� 

(QJLQHHULQJ�6GQ�%KG 
 &KDQJ�<DX�&KRQJ .DQVDL�3DLQW�$VLD�3DFLILF�

6GQ�%KG 
 'DUUHQ�7DQ�:HH�%RRQ 6''�0DVWHU�6ROXWLRQV�

6GQ�%KG 
 (UD�3HUXPDO�5DPDQ 36�3HUXYLVLRQ�6GQ�%KG 
 (UQHVW�/DX�+RQJ�.LW ,QQRFRUU�2IIVKRUH�6GQ�

%KG 

6HFUHWDU\� 'U��6DEULQD�<DKD\D� 8QLYHUVLWL�7HNQRORJL�
0$5$ 

 0RKDPDG�,NPDO�
+LVKDP�$VKDUL 

0DWHULDOV�7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 0RKG��:DKLGGX]]DPDQ�
=DLQDO 

33*�&RDWLQJV��0��6GQ�
%KG 

 'DWR¶�8GDQL�'DWR¶�6HUL�����������
0RKDPHG�'DXG 

0D[�(QHUJ\�6GQ�%KG 

 6HOYDQGUDQ�9HOOR +HPSHO��0��6GQ�%KG 
 6XKDLGL�0RKDPDG�

1DZDZL 
8QLYHUVDO�&RUURVLRQ�
(QJLQHHULQJ��0��6GQ�%KG 

 7DULT�0HKWDE�0RKG�
,VKDT 

6FKPLGW�$EUDVLYH� 
%ODVWLQJ�6GQ�%KG 

 7HK�7LRQJ�3RK -RWXQ��0��6GQ�%KG 
 7HUHQFH�:HH�7HH�+LQ� 33*-6LJPD�&RDWLQJV� 

�0��6GQ�%KG 
 7LQJ�/DL�/LRQJ 'XWHFK�,QVWUXPHQWV�6GQ�

%KG 



�Ϯϭ 

 

/DD��KhE�/>�D�D��Z^�Θ��KDD/dd��^��� 
ϮϬϮϬ-ϮϬϮϮ�^�^^/KE 

(;$0,1$7,21�$1'�&(57,),&$7,21�3$1(/��(&3� 
6HFUHWDULDW�&RRUGLQDWRU��3ULPXODSDWKL�-D\D 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ� 7V��%ULDQ�/LP�6LRQJ�

&KXQJ 
*HRSROLWDQ�6GQ�%KG 

6HFUHWDU\� 7V��'U��<YHWWH�6KDDQ-/L�
6XVLDSDQ 

$VLD�3DFLILF�8QLYHUVLW\�RI�
7HFKQRORJ\�	�,QQRYDWLRQ 

7UHDVXUHU� +DUYLQ�.DXU�*XUFKUDQ�
6LQJK 

$VLD�3DFLILF�8QLYHUVLW\�RI�
7HFKQRORJ\�	�,QQRYDWLRQ 

(;$0,1$7,21�3$1(/� 
6HFUHWDULDW�&RRUGLQDWRU��3ULPXODSDWKL�-D\D 
$OWHUQDWH��1RULWD�2WKPDQ 
&R-&KDLUSHUVRQ� ,U��+R�&KRRQ�)HL� .9$�.RQVXOW 
&R-&KDLUSHUVRQ� 6REHQGUDQ� 

9HQJDGDVDODP � 
(FR�0RYHPHQW�6GQ�%KG 

 7V�'U�<YHWWH�6KDDQ-/,�
6XVLDSDQ� 

$VLD�3DFLILF�8QLYHUVLW\�RI�
7HFKQRORJ\�	�,QQRYDWLRQ 

0HPEHU� &KRR�.LQJ�;LQ � $GYHQ[XV�6ROXWLRQV�6GQ�
%KG 

&(57,),&$7,21�3$1(/� 
6HFUHWDULDW�&RRUGLQDWRU��3ULPXODSDWKL�-D\D 
$OWHUQDWH��1RULWD�2WKPDQ 
&R-&KDLUSHUVRQ� 'U��1D]DWXO�/LDQD� 

6XNLPDQ� 
8QLYHUVLWL�0DOD\D 

&R-&KDLUSHUVRQ� 7V��-DVRQ�<DS�+DZ�6KLQ /HDGLQJ�&RQFHSW� 
(QJLQHHULQJ�6GQ�%KG 

0HPEHU� +DUYLQ�.DXU�*XUFKUDQ�
6LQJK 

$VLD�3DFLILF�8QLYHUVLW\�RI�
7HFKQRORJ\�	�,QQRYDWLRQ 

,00-0%27�$66(660(17�3$1(/ 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ�  7V�� :DQ� 0RKG� $ULI� :DQ�

,EUDKLP 
8QLYHUVLWL�0DOD\VLD�
3HUOLV 

'HSXW\�&KDLUSHUVRQ�
  

7V��'U��0DKPRRG�$QZDU &XUWLQ�8QLYHUVLW\�� 
6DUDZDN 

 3URI��7V��&K0��'U�� 
0HOLVVD�&KDQ�&KLQ�+DQ 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

 ,U��7V��1RRU�+LVKDP�
<DKD\D 

6DIH�$VEHVWRV� 
6ROXWLRQV�6GQ�%KG 

0HPEHUV� 7V��'U��0DV�$\X�+DVVDQ 8QLYHUVLWL�0DOD\VLD�
3DKDQJ 

,03$57,$/,7<�&200,77((� 
6HFUHWDULDW�&RRUGLQDWRU��3ULPXODSDWKL�-D\D 
$OWHUQDWH��1��+LWKD\D�-HHYDQ 
&KDLUSHUVRQ�  .DQJ�.LP�$QJ &RUU7URO�6\QHUJ\�6GQ�

%KG 
'HSXW\�&KDLUSHUVRQ� $VVRF�� 3URI�� (XU-,QJ��

1LJHO�3DWULFN�%UHZLWW 
07,6�6GQ�%KG 

6HFUHWDU\� .XDQ�<RX�:DL 3.1�%XLOGLQJ�6ROXWLRQ�
6GQ�%KG� 

0HPEHUV� ,U��+DQDIL�$OL 3URIHVVLRQDO�(QJLQHHU�
�0HFKDQLFDO��LQ� 
0DWHULDO�&RUURVLRQ�
,QVSHFWLRQ� 

 $VVRF��3URI��7V��'U��7D\�
&KLD�&KD\ 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

,00-0%27�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ�  3URI��7V��&K0��'U�� 

0HOLVVD�&KDQ�&KLQ�+DQ 
8QLYHUVLWL�7HNQRORJL�
0$5$ 

6HFUHWDU\� 7V��'U��0DKPRRG�
$QZDU 

&XUWLQ�8QLYHUVLW\�� 
6DUDZDN 

 ,U��7V��1RRU�+LVKDP�
<DKD\D 

6DIH�$VEHVWRV� 
6ROXWLRQV�6GQ�%KG 

 7V��:DQ�0RKG�$ULI�:DQ�
,EUDKLP 

8QLYHUVLWL�0DOD\VLD�3HUOLV 

0HPEHUV� 7V�� 'U�� 0DV� $\X��
+DVVDQ 

8QLYHUVLWL�0DOD\VLD�
3DKDQJ 

,168/$7,21�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��1RULWD�2WKPDQ 
$OWHUQDWH��(GD\XH�)DQDVKLP 
&KDLUSHUVRQ� 'DQQ\�7DQ�.LP�&KHZ $EDGL�2LO�	�*DV� 

6HUYLFHV�6GQ�%KG 
&R-&KDLUSHUVRQ� 1LN�.KDLULO�$]PDQ�1LN�

$EGXOODK  
7HPSHUOLWH�,QVXODWLRQ�
6GQ�%KG 

'HSXW\�&KDLUSHUVRQ� 6\DULIDK�1D]OLDK�6\HG�
$EGXO�5DKPDQ 

%667HFK�&3��0�� 
6GQ�%KG 

6HFUHWDU\� /HDQ�=KHQ�+XD $UPDFHOO�(QJLQHHUHG� 
6\VWHPV�/WG 

 'U��<H�0LQJ�&KLDQ 8QLYHUVLWL�7XQNX�$EGXO�
5DKPDQ 

7UHDVXUHU� &KDQ�:DL�6LQJ 0HWDOFRDW�(QJLQHHULQJ�
6GQ�%KG 

0HPEHUV� 'U��%HUQDUG�/�+�6DZ 8QLYHUVLWL�7XQNX�$EGXO�
5DKPDQ 

 0RKDPDG�,NPDO�+LVKDP�
$VKDUL 

0DWHULDOV�7HFKQRORJ\�
(GXFDWLRQ�6GQ�%KG 

 ,U��0XKDPPDG�=DLG�
.DPDUGLQ 

3(7521$6�*URXS�
7HFKQLFDO�6ROXWLRQV 

 1LN�$\PDQ�1LN�0RXVSKD� %XPL�$UPDGD�%KG 
 5HKDQ�$KPHG 3(7521$6�&DULJDOL�6GQ�

%KG 
 6RK�:HL�&KLQJ� 6DSXUD�(QHUJ\�%KG� 
 :LOOLDP�6RRQ $UPDFHOO�(QJLQHHUHG�

6\VWHPV�/WG 

 <LL�0LQJ�6LQJ )UHHODQFH 

0$7(5,$/6�0,1'�(',725,$/�%2$5' 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
&KLHI�(GLWRU� $VVRF��3URI��7V��'U��7D\�

&KLD�&KD\ 
8QLYHUVLWL�7HNQRORJL� 
0$5$ 

'HSXW\�&KLHI�(GLWRU� $VVRF��3URI��'U��/LP�7HFN�
+RFN 

7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

0DQDJLQJ�(GLWRU��� 1XUXO� )DWDKDK� $V\TLQ�
=DLQDO 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

0DQDJLQJ�(GLWRU��� 'U��1XU�$LPL�-DQL 8QLYHUVLWL�7HNQRORJL�
0$5$ 

0HPEHUV� 'U��$PLUDK�$PDOLQD�
$KPDG�7DUPL]L 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

 7V��%ULDQ�/LP�6LRQJ�
&KXQJ 

*HRSROLWDQ�6GQ�%KG 

 +DLUXQQLVD�5DPOL 8QLYHUVLWL�7HNQRORJL� 
0$5$ 

 3URI��7V��&K0��'U�� 
0HOLVVD�&KDQ�&KLQ�+DQ� 

8QLYHUVLWL�7HNQRORJL� 
0$5$ 

 ,U��0RKG��5D]LII�(PEL 0DODNRII�3RZHU�%KG 

,1'8675<��352)(66,21$/�%2'<�$1'�*29(510(17�$*(1&<� 
/,$,621�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��1��+LWKD\D�-HHYDQ 
$OWHUQDWH��$EHUDP\�'D\DODP 
&KDLUSHUVRQ� ,U��7V��+LVKDP�<DKD\D� 6DIH�$VEHVWRV�

6ROXWLRQV�6GQ�%KG 

6HFUHWDU\� 7V��:DQ�0RKG�$ULI�ELQ�:��
,EUDKLP 

8QLYHUVLWL�0DOD\VLD�
3HUOLV 

'HSXW\�&KDLUSHUVRQ� 'DWR
�6HUL�0RKG�-DL�
6XERK� 

9HORVL��0��6GQ�%KG 

0HPEHU� 7V��'U��'DVOLQH�6LQWD� 'UHDP�&DWFKHU�(QHUJ\�
6GQ�%KG� 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

&217,18286�352)(66,21$/�'(9(/230(17��&3'��&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��3ULPXODSDWKL�-D\D 
$OWHUQDWH��$EHUDP\�'D\DODP 
&KDLUSHUVRQ� &K0��'U��6KDKUXO�1L]DP�

$KPDG 
8QLYHUVLWL�7HNQRORJL�
0$5$ 

0HPEHUV� ,U��0RKG 6XUDGL <DVLQ -27$&�$FDGHP\�6GQ�
%KG� 

 ,U��0DLPXQDK ,VPDLO )UHHODQFH�0&,� 
/HFWXUHU�	�&RQVXOWDQW� 

 'U��0RKG�0X]DPLU�0DKDW 8QLYHUVLWL�7HNQRORJL�
0$5$ 

 'U��0DV�0LUD�$EG� 
5DKPDQ 

8QLYHUVLWL�0DOD\D 

('8&$7,21�&200,77((�� 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ�  ,U��0D[�2QJ�&KRQJ�+XS 1RULPD[�6GQ�%KG 
'HSXW\� 
&KDLUSHUVRQ�  

$VVRF��3URI��'U�� 
$QGUHZ�6SRZDJH 

4XHHQ�0DU\�8QLYHUVLW\�
RI�/RQGRQ 

6HFUHWDU\�	� 
7UHDVXUHU� 

$VVW��3URI��'U��0D[LQH�<HH�
6ZHH�/L 

8QLYHUVLW\�RI�1RWWLQJKDP�
0DOD\VLD 

0HPEHUV� 3URI��'U��$JXV�*HWHU�(G\�
6XWMLSWR 

8QLYHUVLWL�0DOD\VLD� 
3DKDQJ 

 $VVRF��3URI��'U��$QGUL�
$QGUL\DQD 

8QLYHUVLWL�0DOD\D 

 $VVRF��3URI��'U��$QJ�%HH�
&KLQ 

8QLYHUVLWL�0DOD\D 

 'U��$PLUDK�$PDOLQD� 
$KPDG�7DUPL]L 

8QLYHUVLWL�7HNQRORJL�
0$5$ 

 7V��'U��&KHZ�.KRRQ�+HH 7XQNX�$EGXO�5DKPDQ�
8QLYHUVLW\�&ROOHJH 

 7V��'U��0DKPRRG�$QZDU &XUWLQ�8QLYHUVLW\� 
0DOD\VLD 

 $VVRF��3URI��7V��'U�� 
0XKDPDG�$]L]L�0DW�<D]LG� 

8QLYHUVLWL�7HNQRORJL�
0DOD\VLD 

 'U��1D]DWXO�/LDQD� 
6XNLPDQ� 

8QLYHUVLWL�0DOD\D 

 $VVRF��3URI��(XU-,QJ��1LJHO�
3DWULFN�%UHZLWW 

07,6�6GQ�%KG 

 3URI��,U��'U��5DMNXPDU�
'XUDLUDM 

8QLYHUVLWL�7XQNX�$EGXO�
5DKPDQ 

 'U��6KDULIDK�$G]LOD�6\HG�
$EX�%DNDU� 

8QLYHUVLWL�7XQ�+XVVHLQ�
2QQ�0DOD\VLD� 

 $VVW��3URI��7V��'U��<X�/LK�
-LXQ 

8&6,�8QLYHUVLW\ 

 7V�� :DQ� 0RKG� $ULI� :DQ�
,EUDKLP 

8QLYHUVLWL�0DOD\VLD�3HUOLV 

 'U��$]]XUD�,VPDLO� 8QLYHUVLWL�7XQ�+XVVHLQ�
2QQ�0DOD\VLD� 



�ϮϮ 

 

/DD��KhE�/>�D�D��Z^�Θ��KDD/dd��^��� 
ϮϬϮϬ-ϮϬϮϮ�^�^^/KE 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

1257+(51�&+$37(5 
6HFUHWDULDW�&RRUGLQDWRU��1��+LWKD\D�-HHYDQ 
$OWHUQDWH��1RULWD�2WKPDQ 
&KDLUSHUVRQ�  7V�� :DQ� 0RKG� $ULI� :��

,EUDKLP 
8QLYHUVLWL�0DOD\VLD�
3HUOLV 

'HSXW\�&KDLUSHUVRQ�
  

$VVRF��3URI��7V��'U��0RKG�
6REUL�,GULV 

8QLYHUVLWL�0DOD\VLD�
3HUOLV 

6HFUHWDU\� $VVRF��3URI��7V��'U��
5DJXQDWKDQ�6DQWLDJRR 

8QLYHUVLWL�0DOD\VLD�
3HUOLV 

7UHDVXUHU� 'U��)DUDK�)DUKDQD�=DLQDO 8QLYHUVLWL�0DOD\VLD�
3HUOLV 

0HPEHUV� +DVODQ�)DGKOL�$KPDG�
0DU]XNL 

6,5,0�%HUKDG��.HGDK� 

 'U��.KDLUXO�$QZDU�$EGXO�
+DOLP 

8QLYHUVLWL�0DOD\VLD�
3HUOLV 

 0RKDPPDG�+DIL]�=DNDULD 0DODPHW�6GQ�%KG�
�.HGDK� 

 'U��0RKDPDG�,]KD�,VKDN 6,5,0�%HUKDG��.HGDK� 
 7V��0RKDPHG�6\D]ZDQ�

2VPDQ 
8QLYHUVLWL�7HNQRORJL�
0$5$��3HQDQJ� 

 0XKG�6\DKLU� 
0XKDPPDG�=DKDUL 

6RXWKHUQ�6WHHO�%HUKDG 

 7V��1RRULQD�+LGD\X�-DPLO 8QLYHUVLWL�0DOD\VLD�
3HUOLV 

 'U��5DD�.KLPL�6KXLE 8QLYHUVLWL�6DLQV� 
0DOD\VLD��3HQDQJ� 

 'U��5DIL]D�5DPOL /XPLOHGV�6GQ�%KG�
�3HQDQJ� 

 $VVRF��3URI��'U��5D]LI�
0XKDPPHG�1RUGLQ 

8QLYHUVLWL�7HNQRORJL�
0$5$��3HUOLV� 

 $VVRF��3URI��'U��<DPXQD 8QLYHUVLWL�7XQNX�$EGXO�
5DKPDQ��3HUDN� 

 =DZDZL�0DKLP 0LQHUDO�5HVHDUFK�
&HQWUH��0LQHUDOV�DQG�
*HRVFLHQFH� 
'HSDUWPHQW�0DOD\VLD�
�3HUDN� 

32/<0(5�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��1RULWD�2WKPDQ 
$OWHUQDWH��$EHUDP\�'D\DODP 
&KDLUSHUVRQ� 7V��'U��&KHZ�.KRRQ�+HH 7XQNX�$EGXO�5DKPDQ�

8QLYHUVLW\�&ROOHJH 
&R-&KDLUSHUVRQ� 7V��2QJ�7KDL�.LDW� 7XQNX�$EGXO�5DKPDQ�

8QLYHUVLW\�&ROOHJH 
6HFUHWDU\� 'U��/HH�;LDX�<HHQ� 7XQNX�$EGXO�5DKPDQ�

8QLYHUVLW\�&ROOHJH 

 'U��/RZ�=KL�+XDQJ� 7RS�*ORYH�,QWHUQDWLRQDO 
 5HQHH�7HR�<RQJ�<LQ %UXNHU��0��6GQ�%KG 

0HPEHUV� $VVRF��3URI��'U��$OEHUW�
7VKDL�.LP�<HRZ 

1RWWLQJKDP�8QLYHUVLW\�
�0DOD\VLD�%UDQFK� 

 /HH�0HQJ�/DL� 37��2NWDQ�3ROLPHU�
6XNVHV 

0(0%(56+,3�&200,77(( 
6HFUHWDULDW�&RRUGLQDWRU��$EHUDP\�'D\DODP 
$OWHUQDWH��(GD\XH�)DQDVKLP 
&KDLUSHUVRQ� 7V��'U��&KHZ�.KRRQ�+HH 7XQNX�$EGXO�5DKPDQ�

8QLYHUVLW\�&ROOHJH 
&R-&KDLUSHUVRQ� 0DUN�+HZ�<RRQ�2QQ 8QLYHUVDO�&RUURVLRQ�(QJL�

QHHULQJ��0��6GQ�%KG 
6HFUHWDU\� 7V��'U��0DKPRRG�$QZDU  &XUWLQ�8QLYHUVLW\� 

0DOD\VLD 
7UHDVXUHU�� .DUHQ�&KHQJ�6LHZ�+RRQ 6HUED�'LQDPLN�*URXS�%KG 

0HPEHUV� $JQHV�&KHQJ�6LHZ�&KHQ 'DWDFRP�6\VWHPV��$VLD��
6GQ�%KG 

 ,U��.KRR�&KHH�&KRQJ $*�5HF\FOLQJ�(QWHUSULVH 
 0LFKHOOH�<HH�+DQ�/LQ ((:�0DOD\VLD�6GQ�%KG 

 5RJHU�1J�7XRK�0LQJ $URWHFK�6GQ�%KG 
 ,U��7HR�.XDQJ�.LP 3.0�3URMHFW�.RQVXOWDQW�

6GQ�%KG 
 :RQJ�&KHQJ�6LXQJ $VSDF�$OOLDQFH�6WHHOV�6GQ�

%KG 

&KDLUSHUVRQ� 'U��1RU�$NPDO�)DGLO 8QLYHUVLWL�7HNQRORJL� 
0DOD\VLD 

0HPEHUV� 7V��'U��$KPDG�=DKLUDQL�
$KPDG�$]KDU 

,QWHUQDWLRQDO�,VODPLF� 
8QLYHUVLW\�0DOD\VLD 

  'U��$O\D�1DLOL�5R]KDQ ,QWHUQDWLRQDO�,VODPLF� 
8QLYHUVLW\�0DOD\VLD 

  $VVRF��3URI��,U��'U��$QJ�
%HH�&KLQ 

8QLYHUVLWL�0DOD\D 

  $VVRF��3URI��,U��'U��&KDL�
$L�%DR 

8QLYHUVLW\�RI�1RWWLQJKDP�
0DOD\VLD 

  ,U��'U��&KULVWLQH�<HR�:DQ�
6LHQJ 

&XUWLQ�8QLYHUVLW\�0DOD\VLD 

  'U��&KRX�3XL�0D\ 7D\ORU¶V�8QLYHUVLW\ 

  $VVRF��3URI��7V��'U��
(UYLQD�(I]DQ�0RKG�1RRU 

0XOWLPHGLD�8QLYHUVLW\ 

  'U��+DLUXO�(IIHQG\�$E��
0DXORG 

8QLYHULWL�7HNQLNDO�0DOD\VLD 
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&ƌŽŵ 
dŚĞ�WƌĞƐŝĚĞŶƚ 
Dear VIPs and Guests,  
 
We are delighted to have you all here to participate in this first ever Virtual IMM Week organised by the 
Institute of Materials Malaysia. Thank you for coming and congratulations on becoming a part of a history 
of engineering in Malaysia. And in truth, I am in awe with the collected expertise gathered here today. So I 
thank you again for being here with us in this conference. 

To all of you who are unfamiliar with our organisation, here is a  brief introduction to Institute of 
Materials, Malaysia. IMM is a non-profit professional society that promotes honourable practice, 
professional ethics and encourages education in materials science, technology and engineering. Engineers, 
academicians, technicians, skilled workers and professionals are amongst its members exceeding 6800. 

We have the vision to be an internationally recognised leading institution in materials science and 
technology. To achieve that vision, we have set the following missions:  

· To be the technical authority on material science and technology 

· To develop and enhance competency and skills for all categories and practitioners 

· To become an internationally recognized certifying body 

· To be the forum for industry and academia collaboration 

· To positively contribute to society and quality of life 

In order to accomplish the missions efficiently, we have created several committees which are divided by 
regions and expertise throughout Malaysia. Our expertise committees include corrosion, coatings, welding 
and vibration committees. 

Over the years, IMM have conducted courses on coatings, coatings fingerprinting, corrosion, welding, 
vibration etc. in support of the oil and gas industry in Malaysia. Over 780 Coatings Inspectors have been 
trained and certified as well as 3,250 Blaster & Painters, Supervisors and Corrosion Technicians. More 
than 60 Certified Welding Inspector, Associate Welding Engineers, Welding Engineers and Senior Welding 
Engineers were trained and certified. Up to date, there are more than 15 Certified Coating QC Technician, 
120 Certified Vibration Practitioner, 35 Certified Cathodic Protection Technician and Certified Cathodic 
Protection Engineer, 80 trained members for Coating Fingerprint Foundation Course and 45 Certified 
Coating Fingerprint Quality Controller. The Coating Fingerprint Quality Controller is recognised by 
SIRIM and plays an important role in paint and coating industries.    

Since the last couple of years, the IMM has been putting a lot of efforts in spreading awareness of the 
importance of innovation and technological development especially in the concept of Industry 4.0. The 
reason is that, even though digitalization may no longer be a stranger to many of us, but statistics still 
shows that digitalization is still new technologies sweeping through all industries.  

With the current pandemic issue griping the world, we are seeing more and more digitalization taking place 
around the globe. The disruption of direct communication as well as the worldwide travel ban has pushed 
video conferencing, Internet-of-Things (IoT), cloud computing and other related technologies to become the 
new norm. And it does not only affect the how the industry players operate, but it also changes the way we 
provide education as well as changing the lives of the general public. 
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Dear esteemed guests, this is exactly why we are here today in this conference. IMM hopes that by the end 
of this week, participants will not only be aware of the key elements and initiatives involved in digital 
transformation of the industries and learning centers— via evolving technologies and business case 
considerations, to issues around change management, software strategies and how to make the leap to full 
digital transformation -  but also become familiar with the “disruptive” technologies in Material, Science & 
Technology space that could range from initial material selection to full life cycle operational asset 
management. i.e. robotics, automation, non-intrusive remote corrosion monitoring, online vibration 
monitoring and data analytics. Throughout the week, you will discover the latest technologies, 
digitalization, best practice, research, lesson learned and innovative solutions surrounding the constant 
challenges in ensuring the quality and integrity of the assets with new strategies for significant costs 
improvements. As for our treasured students and young professionals, there will also be experience sharing 
sessions and relevant awareness campaigns set up just for you. 

For today, the conference theme is “The Evolution of Material, Science and Technology In The Post-Covid 
Era”. Our aim is to share knowledge in the concept of Industry 4.0 is a reality in the modern economy, 
because innovation and technological development play an important role in each organization. 

There will be five-day conference. On the first day of the week, the forum will cover on topics of “corrosion 
and coating”. The second day, we will be covering plenty topics related to “Polymer”. On the third day, we  
continue the event with topics related to “vibration” . The next day, we will be covering “welding” and 
“asset integrity”. And on the last day, we will be discussing on general topics such as awareness on MBOT 
and other professional bodies.      

We have an excellent list of speakers for IMM Week 2021, who will be presenting exciting topics, as 
stated in our agenda. There are representatives from the O&G sector, Defence and even academicians from 
reputable companies and universities. From pumps to train, from pipework to warship, we will cover 
everything today. So ladies and gentlemen, be prepared to be challenged, enlightened and excited. 

Yet another historic event of the conference is the support of excellent organisation that is CIDB and 
collaboration initiatives between Institute of Marine Engineering, Science & Technology with IMM . 
Together, we will officially launch the IMM Week 2021. This is another evidence of our intent for growth 
in the Evolution Of Material, Science and Technology In The Post-Covid Era. We are looking forward to 
the future collaborations with CIDB and IMAREST again, and hopefully with other  professional bodies 
in the coming days as well. 
 
And before I handover to our Master of Ceremony, I would like to once more say on behalf of Institute of 
Materials Malaysia, welcome. It’s a pleasure to see many of you here. Thank you and I hope you enjoy the 
conference. 

Thank you.  

Dato’ Dr. Ir. Ts. Haji Mohd Abdul Karim Abdullah  

March 2021 
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,00� <RXQJ� 3URIHVVLRQDOV� &RPPLWWHH� KDV� RUJDQL]HG� D�
ILYH-GD\�FRQIHUHQFH��,00�:HHN������FRQIHUHQFH�YLUWXDOO\�
WR�DGGUHVV�WKH�WKHPH��7KH�(YROXWLRQ�RI�0DWHULDO��6FLHQFH�
DQG� 7HFKQRORJ\� LQ� 7KH� 3RVW-&29,'� (UD�� 7KH� HYHQW�
FRQVLVWHG� RI� WHFKQLFDO� H[SHUWV� LQ� LQGXVWU\-OHDGLQJ�
EXVLQHVVHV� DQG� DFDGHPLD�� SDUWLFXODUO\� LQ� FRUURVLRQ��
FRDWLQJ�� SRO\PHU�� YLEUDWLRQ�� ZHOGLQJ�� DQG� $VVHW� ,QWHJULW\�
0DQDJHPHQW� �$,0��� 7KH\� SUHVHQWHG� WKH� NH\� HOHPHQWV�
DQG� LQLWLDWLYHV� LQYROYHG� LQ� GLJLWDO� WUDQVIRUPDWLRQ� LQ� WKH�
IXWXUH� MREV� ZLWK� WKH� ,5���� LQGXVWU\� –� YLD� HYROYLQJ�
WHFKQRORJLHV�DQG�EXVLQHVV�FDVH�FRQVLGHUDWLRQV��WR�LVVXHV�
DURXQG� FKDQJH� PDQDJHPHQW�� VRIWZDUH� VWUDWHJLHV�� DQG�
KRZ�WR�OHDS�IXOO�GLJLWDO�WUDQVIRUPDWLRQ�� 
 
7R�PDNH�WKH�WKHPH�PRUH�LQFOXVLYH�RI�FRQWUDGLFWLQJ�YLHZV��
WKH� FRQIHUHQFH� DOVR� SUHVHQWHG� RQ� WKH� ³GLVUXSWLYH´�
WHFKQRORJLHV� LQ� WKH� 0DWHULDO�� 6FLHQFH�� DQG� 7HFKQRORJ\�
VSDFH�WKDW�UDQJHV�IURP�LQLWLDO�PDWHULDO�VHOHFWLRQ�WR�IXOO�OLIH�
F\FOH� RSHUDWLRQDO� DVVHW� PDQDJHPHQW�� 7KH� HYHQW� ZDV�
DWWHQGHG�E\� D� WRWDO� RI� ����SDUWLFLSDQWV�ZKLFK�FRPSULVHG�
RI� LQGXVWU\� SOD\HUV�� DFDGHPLFLDQV�� VWXGHQWV�� \RXQJ�
SURIHVVLRQDOV��MRE�VHHNHUV��DQG�WHFKQRORJLVWV�� 
 
)LQDOO\��,00�<RXQJ�3URIHVVLRQDO�&RPPLWWHH�ZRXOG�OLNH�WR�
H[SUHVV� LWV� DSSUHFLDWLRQ� WR� RXU� PDLQ� VSRQVRU�� 6HUED�
'LQDPLN� +ROGLQJV� %HUKDG�� VSRQVRUV�� 7HPSHUOLWH��
0DOD\VLD� 7HFKQRORJ\� (GXFDWLRQ� 6GQ�� %KG��� 06,�
WHFKQRORJLHV��0��6GQ�%KG���1RULPD[�6GQ��%KG���8QLYHUVDO�
&RUURVLRQ� (QJLQHHULQJ� �0�� 6GQ�� %KG��� &RUU7URO� 6\QHUJ\�
6GQ��%KG���'9LUWXDO�([SR�DQG�9LUWXDO���6WXGLR��IRU�PDNLQJ�
WKH� HYHQW� D� VXFFHVV�� 7KH� FRQIHUHQFH� KDV� SURYLGHG� WKH�
SDUWLFLSDQWV�ZLWK�D�EHWWHU�XQGHUVWDQGLQJ�RI� WKH�SURVSHFWV�
RI�0DWHULDO��6FLHQFH�DQG�7HFKQRORJ\�SRVW�&RYLG-����:H�
ZRXOG� DOVR� OLNH� WR� H[SUHVV� RXU� DSSUHFLDWLRQ� WR� WKH�
VSHDNHUV� DV�ZHOO� DV� WKRVH�ZKR�KDYH� SDUWLFLSDWHG� LQ� WKH�
FRQIHUHQFH� 

,00�:((.�������7+(�(92/87,21�2)�0$7(5,$/��6&,(1&(�$1'�
7(&+12/2*<�,1�7+(�3267-&29,'�(5$ 

 
5HSRUWHG�E\ 
1XU�1DTLXGGLQ�0GG�1RUGLQ��1DWLRQDO�2LOZHOO�9DUFR� 

'DWH����WK�-���WK��0DUFK����� 

9HQXH��.XDOD�/XPSXU 

)LJXUH� ���2SHQLQJ�5HPDUNV�E\�,00�3UHVLGHQW��'DWR¶�'U��,U��7V��
0RKG��$EGXO�.DULP�ELQ�$EGXOODK�� 

)LJXUH� ��� :HOFRPLQJ� 5HPDUNV� E\� ,00� <3� &KDLUPDQ�� (QFLN�
)DLUX]�6DOOHK� 

)LJXUH����)RUXP�RQ�³3RVW�&RYLG-����:KDW¶V�1H[W�IRU�3RO\PHU´ 
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IMM Bintulu Chapter 
7KH� ,00� %LQWXOX� &KDSWHU� ZDV� HVWDEOLVKHG� WR� UDLVH� WKH�
LQGXVWU\
V�DZDUHQHVV�RI�0DWHULDOV�7HFKQRORJ\�DQG�UHODWHG�
WRSLFV�� 7KURXJK� QHWZRUNLQJ� SURJUDPV�� WKLV� FRPPLWWHH�
IDFLOLWDWHV� WKH� H[FKDQJH� RI� NQRZOHGJH� DQG� H[SHULHQFHV�
DPRQJ�PHPEHUV�RI�WKH�ORFDO�WHFKQLFDO�FRPPXQLW\� 
 
0HPEHUV� RI� ,00� %LQWXOX� LQFOXGH� WHFKQLFLDQV� DQG�
HQJLQHHUV� VSHFLDOL]LQJ� LQ� � 0DWHULDOV�� &RUURVLRQ��
,QVSHFWLRQ�� DQG� $VVHW� ,QWHJULW\� IURP� YDULRXV� LQGXVWULHV�
VXFK� DV� $VHDQ� %LQWXOX� )HUWLOLVHU� 6GQ� %KG� �$%)���
0DOD\VLD� /1*�6GQ�%KG� �0/1*��� %LQWXOX� 3RUW� 6GQ�%KG��
/$.8� 0DQDJHPHQW�� 6KHOO� 0'6� 6GQ�� %KG��� 6HUED�
'LQDPLN�*URXS�%KG��DQG�PDQ\�RWKHU�ORFDO�FRPSDQLHV� 
 
2Q� �WK� 0D\� ������ WKH� %LQWXOX� &KDSWHU� VXFFHVVIXOO\�
RUJDQL]HG�WKH�)DFLOLW\�,QWHJULW\�	�0DLQWHQDQFH�&RQIHUHQFH�
DW� WKH�*ROGHQ�%D\�+RWHO� LQ�%LQWXOX�� 7KLV� FRQIHUHQFH����������������������������ZDV�
FR-RUJDQL]HG� E\� WKH� ,00-,(0� �%LQWXOX�� 8SVNLOOLQJ�
6DUDZDN�(QJLQHHUV�DQG�7HFKQLFLDQV��86(7��7DVN�)RUFH�
DQG�WKH�,00�9LEUDWLRQ�&RPPLWWHH��ZKHUH� WKH�FRQIHUHQFH�
ZDV� VSRQVRUHG� E\�6HUED�'LQDPLN�*URXS�%KG�� $� WRWDO� RI�
����SDUWLFLSDQWV�DWWHQGHG�WKLV�FRQIHUHQFH�ZLWK�WKH�JRDO�WR�EULQJ�
WRJHWKHU� WKH� %LQWXOX� SODQW� DQG� IDFLOLW\� RSHUDWRUV�� DV� ZHOO�
DV� VHUYLFH� SURYLGHUV�� WR� VKDUH� WKHLU� H[SHULHQFHV� LQ�
PDLQWDLQLQJ� WKHLU� DVVHWV� DQG� IDFLOLWLHV�� DV� ZHOO� DV�
FKDOOHQJHV� DQG� SUREOHPV� HQFRXQWHUHG�� SRWHQWLDO�
VROXWLRQV�LGHQWLILHG��DQG�OHVVRQV�OHDUQHG� 
 
2Q� ��VW� 2FWREHU� ������ %LQWXOX� &KDSWHU� KHOG� DQRWKHU�
FRQIHUHQFH� RQ� µ3UHYHQWLRQ� RI� /RVV� RI� 3ULPDU\�
&RQWDLQPHQW¶�DW�3DUNFLW\�(YHUO\�+RWHO��%LQWXOX�ZKLFK�ZDV�
LQLWLDWHG� E\� WKH� ,00-,(0� �%LQWXOX�� 8SVNLOOLQJ� 6DUDZDN�
(QJLQHHUV� 	� 7HFKQLFLDQV��86(7��7DVN�)RUFH��VXSSRUWHG�
E\�,(0��%LQWXOX�6HFWLRQ��DQG�VSRQVRUHG���E\�6HUED�'LQDPLN�
*URXS�%KG�� 

7KHUH� ZHUH� ���� SDUWLFLSDQWV� ZKR� DWWHQGHG� WKLV�
FRQIHUHQFH��7KLV�FRQIHUHQFH�DLPV�WR� ILQG�VRPH�FRPPRQ�
JURXQGV�RQ�KRZ�WR�GHDO�ZLWK�ORVV�RI�SULPDU\�FRQWDLQPHQW�
�/23&��LVVXHV�DQG�SUHYHQW�IXWXUH�RFFXUUHQFHV��7HFKQLFDO�
SUHVHQWDWLRQV� ZHUH� IROORZHG� E\� D� KLJK-OHYHO� 3DQHO�
'LVFXVVLRQ�WR�UHYLHZ�/23&�VLWXDWLRQV�DQG�GLVFXVV�IXWXUH�
SUHYHQWLRQ�PHDVXUHV�ZLWK�VWDNHKROGHUV� 
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,00� 6RXWKHUQ� &KDSWHU� FRPSULVHV� �� VRXWKHUQ� VWDWHV�
QDPHO\� WKH� VWDWHV� RI� 0DODFFD� DQG� -RKRU�� LQYROYLQJ�
VHYHUDO�OHDGLQJ�LQVWLWXWLRQV�RI�KLJKHU�HGXFDWLRQ�DQG�,00�
UHJLVWHUHG� FRPSDQLHV�� 7KH� ,00� 6RXWKHUQ� &KDSWHU� LV�
FKDLUHG� E\�$VVRF�� 3URI�� 'U�� 7XW\� $VPD� $EX� %DNDU�
IURP�8QLYHUVLWL�7HNQRORJL�0DOD\VLD��870��DQG�IDFLOLWDWHG�
E\� ��� ZRUNLQJ� FRPPLWWHH� PHPEHUV�� 7KH� FKDSWHU� LV�
FUHDWHG�WR�VXSSRUW�,00�UHJLRQDO�UHODWHG�DFWLYLWLHV�DQG�WR�
LQLWLDWH� UHVHDUFK� FROODERUDWLRQ� EHWZHHQ� DFDGHPLD� DQG�
LQGXVWULHV�� 7KH� &KDSWHU� SOD\V� DQ� LPSRUWDQW� UROH� LQ�
SURPRWLQJ� UHVHDUFK� GHYHORSPHQW� DQG� SURYLGLQJ� DQ�
LQGXVWULDO� DOWHUQDWLYH� VROXWLRQ� RU� LPPHGLDWH� UHVSRQVH��
7KH�PHPEHUV�RI�WKH�FRPPLWWHH�DUH�DV�IROORZV��- 
 
&KDLUSHUVRQ�� $VVRF�� 3URI�� 'U�� 7XW\� $VPD� $EX� %DNDU�
�870� 
$VV��&KDLUSHUVRQ��$VVRF��3URI��7V��'U��0XKDPDG�$]L]L�
0DW�<DMLG��870� 
6HFUHWDU\��7V��'U��:DQ�)DKPLQ�)DL]�:DQ�$OL��870� 
7UHDVXUHU��'U�$EGLOODK�6DQL�0RKG�1DMLE��870� 
5XQQLQJ�&RPPLWWHH�� 
���3URI��'U��(VDK�+DP]DK��870�� 
���$VVRF�� 3URI�� 7V�� 'U�� +DPLPDK� %W�� $EGXO� 5DKPDQ�
�87+0� 

���$VVRF���3URI��'U��-DULDK�0RKDPDG�-XRL��87(0� 
���'U��(QJNX�0RKG�1D]LP�(QJNX�$EX�%DNDU��870� 
���'U��0RKG�=DPUL�0RKG�<XVRS��870� 
���'U��1RU�$NPDO�)DGLO��870� 
���'U��8GD\�0�%DVKHHU�$O�1DLE��870� 
���'U��+DELEDK�*KD]DOL��870�� 
���0U�0RKG�1RRU�)DKPL�:LFKL��3(7521$6� 
 
8S� XQWLO� WRGD\�� ,00� 6RXWKHUQ� &KDSWHU� KDV� RUJDQL]HG�
VHYHUDO�QRWDEOH�HYHQWV�DFWLYLWLHV� 
 
6RXWKHUQ�&KDSWHU�WR�,QLWLDWH�5HVHDUFK�&ROODERUDWLRQ�
DQG�,QGXVWULDO�9LVLW� 
 
5HFHQWO\�� ,00� 6RXWKHUQ� &KDSWHU� DQG� 870� 6FKRRO� RI�
0HFKDQLFDO�(QJLQHHULQJ� �60(���)DFXOW\�RI�(QJLQHHULQJ�
YLVLWHG�.LVZLUH� 6GQ�� %KG��� D� OHDGLQJ� FDEOH�VWHHO� ZLUH�
PDQXIDFWXUHU� DQG� VXSSOLHU� WR� HVWDEOLVK� SRWHQWLDO� MRLQW-
UHVHDUFK�FROODERUDWLRQ��7KH�FRPSDQ\�LV�ORFDWHG�DW�-DODQ�
6HQ\XP��:DGL�+DQD�� -RKRU�%DKUX��0DOD\VLD��&DEOH�RU�
VWHHO�ZLUH� URSH� LV�FRPSRVHG�RI�D� ODUJH�QXPEHU�RI�FROG�
GUDZQ� ZLUHV� ZRXQG� WRJHWKHU� LQWR� VWUDQGV� ZKLFK� DUH�
WKHPVHOYHV�ZRXQG�WRJHWKHU�WR�IRUP�WKH�VWHHO�ZLUH�URSH��
)RU� PDQ\� \HDUV�� WKH� URSHV� KDYH� EHHQ� XVHG� LQ�
HQYLURQPHQWV�PRUH� ³DJJUHVVLYH´� WKDQ� DPELHQW� DLU�H�J���
LQ�ULYHU�ZDWHU�RU�VHDZDWHU�ZKHQ�GUHGJLQJ�RU�ILVKLQJ��WKH�
UHTXLUHPHQWV� RI� WKH�ZLUH� URSHV� KDYH� QHYHU� EHHQ�PRUH�
GHPDQGLQJ� WKDQ� WKRVH� ZKLFK� KDYH� DULVHQ� WKURXJK� WKH�
H[SDQVLRQ�RI�WKH�RIIVKRUH�RLO�DQG�JDV�LQGXVWU\� 
 
7RJHWKHU�����PHPEHUV�IURP�,00�6RXWKHUQ�&KDSWHU�DQG�
60(-870�KDYH�MRLQHG�WKH�GLVFXVVLRQ��7KH�PHHWLQJ�ZDV�
DERXW� VKDULQJ� SUREOHPV� DQG� GHILFLHQFLHV� IDFHG� E\�
.LVZLUH��%HVLGHV�IURP�WKH�QHHG�IRU�LPSURYHPHQWV�E\�WKH�
LQWURGXFWLRQ� RI� VRPH� QRYHO� LGHDV�� SRWHQWLDO� LQQRYDWLYH�
DQG� QRYHO� VROXWLRQV� WR� WKH� SUREOHPV� ZHUH� SURSRVHG�

IMM SOUTHERN CHAPTER 
5HSRUWHG�DQG�HGLWHG�E\�,00�6RXWKHUQ�&KDSWHU��7V��'U��:DQ�)DKPLQ�)DL]�:DQ�$OL�	�$VVRF��3URI��'U��7XW\�$VPD�
$EX�%DNDU�� 

GXULQJ�WKH�YLVLW��$PRQJ�WKH�WRSLFV�GLVFXVVHG�ZHUH�ZDVWH
-WUHDWPHQW� OLIH� F\FOH� DQDO\VLV� LQ� WKH� SODWLQJ� SURFHVV� DV�
ZHOO�DV�UXEEHU�DGKHVLRQ�SHUIRUPDQFH�PRQLWRULQJ�� 
 
$V�D�UHVXOW��WKH�FROODERUDWLRQ�KDG�VXFFHVVIXOO\�SDYHG�WKH�
ZD\�IRU�D�50���������UHVHDUFK�JUDQW�WKDW�ZDV�DZDUGHG�
E\� WKH�8QLYHUVLW\�XQGHU�1HZ�*HQHUDWLRQ�0DWHULDOV�ZLWK�
WKH� 8OWUDKLJK� 3HUIRUPDQFH� IRU� +LJK� ,PSDFW� ,QGXVWULHV��
7KLV�LV�DQ�RQ-JRLQJ�UHVHDUFK�ZKLFK�LV�KHDGHG�E\�$VVRF��
3URI�� 'U�� 0XKDPDG� $]L]L� 0DW� <DMLG� �,00� 6RXWKHUQ�
&KDSWHU�FRPPLWWHH��� 

)LJXUH� �� 5HVHDUFK� YLVLW� ,00� 6RXWKHUQ� &KDSWHU� DQG�
870�WR�.LVZLUH�6GQ��%KG�� 

)LJXUH� �� 'LVFXVVLRQ� EHWZHHQ� 870� GHOHJDWHV� DQG�
.LVZLUH�6GQ��%KG� 

.LVZLUH� 6GQ�� %KG�� DV� D� UHVHDUFK� SDUWQHU� LQ� WKLV� JUDQW�
KDG� NLQGO\� FRQWULEXWHG� DQG� IDFLOLWDWHG� WKH� UHVHDUFK� E\�
SURYLGLQJ�DFFHVVLELOLW\� WR�HTXLSPHQW�	� WHVWLQJ�DQG� UDZ�
PDWHULDOV� VXFK� DV� VLQJOH� ZLUH� RU� VWUDQGHG� ZLUH� WR� HQ�
VXUH� WKH� DERYH-PHQWLRQHG� LVVXHV� FDQ� EH� VROYHG�� 7KH�
SURMHFW�QRZ�LV�LQ�WKH�ILQDO�VWDJH�RI�LWV�FRPSOHWLRQ�� 
 
%HVLGHV� WKLV� IUXLWIXO� GLVFXVVLRQ�� WKH� ,00� 6RXWKHUQ�
&KDSWHU�� WRJHWKHU� ZLWK� 60(� DQG� )DFXOW\� RI� 6FLHQFH�
�)6�� KDYH� LQLWLDWHG� D� NLFN-RII� GLVFXVVLRQ� UHODWHG� WR� WKH�
:DVWH� 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 



�ϰϱ 

 

:DVWH� WR� :HDOWK� �:�:�� ZLWK� %$6)� �0DOD\VLD�� 6GQ��
%KG�� �ORFDWHG� DW� 3DVLU� *XGDQJ�� -RKRU��� 7KH� GLVFXVVLRQ�
ZDV�KHOG�DV�D�UHVSRQVH�WRZDUGV�DQ�LQLWLDWLYH�WR�ILQG�RXW�D�
VXVWDLQDEOH� DSSURDFK� LQ� FRQYHUWLQJ� VFKHGXOHG� ZDVWHV�
IURP�WKH�%$6)�IDFWRU\�WR�LQQRYDWLYH�XQ-VFKHGXOHG�ZDVWHV�
DQG� YDOXDEOH� SURGXFWV� WR� SUHVHUYH� RXU� HQYLURQPHQW� IRU�
RXU�VXVWDLQDEOH�IXWXUH�� 

)LJXUH���9LVLW�WR�%$6)��0DOD\VLD��6GQ��%KG� 

/RRNLQJ�EH\RQG�WKH�FXUUHQW�WDNH-PDNH-ZDVWH�H[WUDFWLYH�
LQGXVWULDO�PRGHO��WKH�LQLWLDWLYH�ZKLFK�LV�SUHPLVHG�RQ�WKH�
SULQFLSOH� RI� FLUFXODU� HFRQRP\� DLPV� WR� UHGHILQH� JURZWK��
IRFXVLQJ� RQ� SRVLWLYH� VRFLHW\-ZLGH� EHQHILWV�� ,W� HQWDLOV�
JUDGXDOO\� GHFRXSOLQJ� HFRQRPLF� DFWLYLW\� IURP� WKH�
FRQVXPSWLRQ� RI� ILQLWH� UHVRXUFHV� DQG� GHVLJQLQJ� ZDVWH�
RXW� RI� WKH� V\VWHP�� 8QGHUSLQQHG� E\� D� WUDQVLWLRQ� WR�
UHQHZDEOH� HQHUJ\� VRXUFHV�� WKH� FLUFXODU� PRGHO� EXLOGV�
HFRQRPLF��QDWXUDO��DQG�VRFLDO�FDSLWDO��7KH�SURMHFW�DLPV�
WR�SURYLGH�D�VKRUW-WHUP�DOWHUQDWLYH�VROXWLRQ�IRU�UHGXFLQJ�
PRLVWXUH�RI�VFKHGXOHG�ZDVWH��KRZHYHU��VXEMHFWHG�WR�WKH�
SUHOLPLQDU\� LQYHVWLJDWLRQ� RI� WKH� VOXGJH�� 6HYHUDO�
DOWHUQDWLYH�VROXWLRQV�IRU�VFKHGXOHG�ZDVWH�FRQYHUVLRQ�WR�
QRQ-VFKHGXOHG� ZDVWH� RU� LQQRYDWLYH� YDOXDEOH� SURGXFWV�
�H�J��� LQWHUPHGLDWH� DOOR\�� ZHUH� DOVR� UHYLHZHG�� 7KH�
SURMHFW� ZKLFK� LV� VWLOO� XQGHU� GLVFXVVLRQ�PLJKW� EH� ZRUWK�
50���������RQFH�DSSURYHG�� 

)URP�,00�6RXWKHUQ�&KDSWHU�WR�&RPPXQLW\� 
 
,00�6RXWKHUQ�&KDSWHU� LQ� FROODERUDWLRQ�ZLWK�870-,00�
6WXGHQW�&KDSWHU� KDV�RUJDQL]HG�D���NP�&KDULW\�:DON�
DURXQG�7DVLN� ,OPX--DODQ� /DGDQJ��870�RQ� ��WK� $SULO�
������ 7KH� HYHQW� ZDV� DLPHG� DW� LQFUHDVLQJ� SXEOLF�
DZDUHQHVV�LQ�KHOSLQJ�WKH�OHVV�IRUWXQDWH�DFURVV�DOO�DJHV�
DQG� HWKQLFLWLHV� LQ� -RKRU� %DKUX�� $SSUR[LPDWHO\� ���
SDUWLFLSDQWV� WRRN� SDUW� LQ� WKH� HYHQW� � ZKLFK� KDG�
VXFFHVVIXOO\� UDLVHG� 50� ������ DQG� ZDV� VXEVHTXHQWO\�
GLVWULEXWHG�WKURXJK�WKH�UHVSHFWLYH�FR-RUJDQL]HU�1*2V�� 
 
,00� 6RXWKHUQ� &KDSWHU� DOVR� KDV� WDNHQ� DQ� LQLWLDWLYH� WR�
EULQJ� WKH� 0HFKDQLFDO� -� 0DWHULDO� VWXGHQWV� WR� YLVLW� WKH�
LQGXVWULHV��2QH� RI� WKH� UHFHQW� YLVLWV� ZDV� FDUULHG� RXW� DW�
8QLVWHHO�7HFKQRORJ\� �0��6GQ��%KG���ZKLFK� LV�RQH�RI�
WKH� ZRUOG¶V� OHDGLQJ� PDQXIDFWXUHUV� RI� SUHFLVLRQ�
HQJLQHHUHG� FRPSRQHQWV�� 7KH� RUJDQL]DWLRQ� RIIHUV� D�

)LJXUH���:DON�IRU�+RSH� 

FRPSUHKHQVLYH� UDQJH� RI� IDVWHQLQJ� V\VWHPV�� SUHFLVLRQ�
PHWDO�DQG�SODVWLF�FRPSRQHQWV�WKDW�DUH�PDQXIDFWXUHG�WR�
VWULQJHQW�TXDOLW\�VWDQGDUGV��7KH�FRPSDQ\� LV� ORFDWHG� LQ�
7DPDQ� 3HULQGXVWULDQ� 1XVD� &HPHUODQJ� LQ� 1XVDMD\D��
-RKRU�DQG�LV�WKH�PDLQ�VXSSOLHU�RI�KDUG�GLVN�FRPSRQHQWV�
IRU�:HVWHUQ�'LJLWDO� �:'���6HDJDWH� DQG� ,QWHO�� 7KH� YLVLW�
ZDV� FRQGXFWHG� RQ� ��WK� $SULO� ������ DWWHQGHG� E\� WKLUW\�
����� �UG-\HDU� VWXGHQWV� RI� %DFKHORU� RI� (QJLQHHULQJ�
�0HFKDQLFDO-0DWHULDOV�� WRJHWKHU� ZLWK� D� IHZ� ,00�
6RXWKHUQ� &KDSWHU� PHPEHUV�� 7KH� YLVLW� ZDV� DLPHG� DW�
H[SRVLQJ� WKH� VWXGHQWV� UHODWHG� WR� PDQXIDFWXULQJ�
SURFHVVHV�� 7KH\�ZHUH� VKRZQ� WKH� RSHUDWLYH� FRQGLWLRQV�
RI� WKH�&1&�PDFKLQH� IRU� WKH� FRPSRQHQWV¶�PRXOG�� 7KLV�
LQFOXGHV�HYHU\WKLQJ� IURP�FRPSOH[�PDFKLQHG�SDUWV�DQG�
KLJK-YROXPH� SURGXFWLRQ� ZDVKHUV� WR� IDEULFDWLRQ� RI�
VFUHZV� DV� ZHOO� DV� D� EULHI� H[SODQDWLRQ� RQ� KRZ� WKH�
PDFKLQH�DQG�FRPSRQHQWV�ZRUNV�� 

)LJXUH���6WXGHQWV�YLVLW�WR�8QLVWHHO�6GQ��%KG� 

,00�6RXWKHUQ�&KDSWHU� KDV�DOVR�RUJDQL]HG�D�VHULHV�RI�
WHFKQLFDO� WDONV� RU� VKDULQJ� VHVVLRQV� IURP� WKH� H[SHUW� RI�
YDULRXV�LQGXVWULHV��2QH�RI�WKH�QRWDEOH�WDONV�ZDV�FDUULHG�
RXW� E\�0U�� $VKUDI� ELQ� $UVKDG� IURP� ,76� 7HFKQLFDO�
6ROXWLRQ�ZLWK�WKH�SUHVHQWDWLRQ�WRSLF�HQWLWOHG�³2YHUYLHZ�
LQ�1RQGHVWUXFWLYH�7HVWLQJ��1'7��,QVSHFWLRQHHULQJ´��7KH�
VSHDNHU� KDV�PRUH� WKDQ� �� \HDUV� H[SHULHQFH� UHODWHG� WR�
FRUURVLRQ� PRQLWRULQJ� DQG� QRQ-GHVWUXFWLYH� WHVWLQJ�
EHVLGHV� EHLQJ� DQ� H[SHUW� LQ� SKDVH� DUUD\� XOWUDVRQLF�
WHVWLQJ� �3$87��� 7KH� PHWKRG� LV� DQ� DGYDQFHG� 1'7�
PHWKRG� XVHG� WR� GHWHFW� FUDFNV� LQ� SURFHVV� HTXLSPHQW��
1HYHUWKHOHVV�� DGYDQFHG� LQVSHFWLRQ� PHWKRG� XVLQJ� D�
GURQH� LQ� WKH� GHOLFDWH� QDWXUH� RI� RLO� DQG� JDV� LQGXVWULHV�
UHTXLUH�FORVHG�DQG�FDUHIXO�PRQLWRULQJ��+HQFH�� WKH� UDWH�
RI�IDLOXUHV�DQG�XQSODQQHG�VKXWGRZQV�FDQ�EH�UHGXFHG� 
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,00� 6RXWKHUQ� &KDSWHU�� )XWXUH� 3ODQQLQJ� DQG�
'LUHFWLRQ� 
 
,00�6RXWKHUQ�&KDSWHU�KDV�SODQQHG� WR�RUJDQL]H�D� IHZ�
ZHELQDUV�LQ�WKH�QHDU�IXWXUH�DV�IROORZV� 
 
:HELQDU�� ,QVLJKWV� LQWR� VWDWH-RI-WKH-DUW� PHFKDQLFDO�
VXUIDFH�FKDUDFWHUL]DWLRQ 
6SHDNHUV��5HSUHVHQWDWLYHV� IURP�$QWRQ�3DDU�0DOD\VLD�
6GQ��%KG� 
'DWH����WK�0D\����� 
3ODWIRUP��)DFHERRN�<RX7XEH�SODWIRUP 
 
5HVHDUFKLQJ� VXUIDFH� PRGLILFDWLRQ� WR� GHYHORS� KLJK-
SHUIRUPLQJ� PDWHULDOV� LV� RQH� RI� WKH� PDLQ� REMHFWLYHV� LQ�
VXUIDFH� FKDUDFWHUL]DWLRQ� WRGD\�� 6LPLODU� WR� WKH� TXDOLW\�
FRQWURO� RI�PDQXIDFWXUHUV�� LW� FDOOV� IRU� DFFXUDWH� DQDO\VLV�
RI� D� UDQJH� RI� SDUDPHWHUV�� LQFOXGLQJ� PHFKDQLFDO��
FKHPLFDO�� DQG� WULERORJLFDO� VXUIDFH� SURSHUWLHV�� VXUIDFH�
URXJKQHVV��KDUGQHVV��VWLIIQHVV�RU�HODVWLFLW\��UHVLVWDQFH��
SRWHQWLDO�FKDUJH��VWUXFWXUH��DQG�PDQ\�PRUH�� 
 
:HELQDU��$VVHW�,QWHJULW\�	�&RUURVLRQ�&RQWURO� 
6SHDNHUV��,U��0D[�2QJ���'DWR¶�6UL�-DL�6XERK� 
'DWH��(DUO\�0D\����� 
3ODWIRUP��)DFHERRN�<RX7XEH�SODWIRUP 
 
7KLV�VKDULQJ�DLPV�WR�LQWURGXFH�WKH�DXGLHQFH�RQ�UHODWHG�
DUHD�RI�DVVHW� LQWHJULW\�DQG�FRUURVLRQ�FRQWURO�HVSHFLDOO\�
IRU� DQ� DJLQJ� RIIVKRUH� RLO� ILHOG� LQIUDVWUXFWXUH�� 7KH�
SODWIRUPV�� SLSHOLQHV� DQG� RQVKRUH� IDFLOLWLHV� ZHUH� DJHG�
DQG�QHHGHG�VRPH�H[WHQVLYH� UHIXUELVKPHQW�DQG�D�QHZ�
LQVSHFWLRQ�DQG�LQWHJULW\�UHJLPH�SXW�LQ�SODFH�� 
 
,00� 6RXWKHUQ� &KDSWHU� FRUGLDOO\� LQYLWHV� DOO� LQWHUHVWHG�
SDUWLHV�ERGLHV� LQ� WKH� VRXWKHUQ� UHJLRQ� WR� VFDQ� WKH� 45�
FRGH� KHUH� WR� EH� SDUW� LQ� ,00� 6RXWKHUQ� &KDSWHU�
DFWLYLWLHV� 
 

 

)LJXUH���7RNHQ�DSSUHFLDWLRQ�GHOLYHUDELOLW\�E\�'LUHFWRU�
RI�0DWHULDOV��0DQXIDFWXULQJ�	�,QGXVWULDO�(QJLQHHULQJ�

'HSDUWPHQW�WR�,76�6SHDNHU� 

,00�6RXWKHUQ�&KDSWHU�WR�$GDSW�WKH�1HZ�1RUP� 
6LQFH�WKH�&RYLG-���SDQGHPLF�LQ�0DOD\VLD�VWDUWHG�WR�JHW�
WKH�SHRSOH¶V�DWWHQWLRQ�LQ�0DUFK�������LW�KDV�EHFRPH�WKH�
ELJJHVW� WXUQLQJ� SRLQW� LQ� RXU� GDLO\� DFWLYLWLHV�� 7KH�
RXWEUHDN� KDV� DIIHFWHG� D� ORW�� HVSHFLDOO\� WKRVH� LQ� WKH��
ILQDQFLDO�DFWLYLWLHV��+RZHYHU�LW�KDV�EHFRPH�DQ�LQGLFDWRU�
IRU� WKH� ,QWHUQHW-RI-WKLQJV� �,R7�� UHDGLQHVV�� 0RVW� RI� WKH�
HYHQWV�DFWLYLWLHV� QRZ� DUH� EHLQJ� KHOG� YLUWXDOO\�� ,00�
6RXWKHUQ� &KDSWHU� KDV� DOVR� WDNHQ� VLPLODU� VWHSV� E\�
FRQGXFWLQJ� VHYHUDO� VKDULQJ� VHVVLRQV� XVLQJ� DQ� RQOLQH�
SODWIRUP� �L�H���:HEH[��0HHW�� =RRP� HWF���� 7KH� &KDSWHU�
KDV� LQYLWHG� 0U�� -DOLO� 5DVKHHG�� IRUPHU� &KLHI�
([HFXWLYH� RI� 3HUPRGDODQ� 1DVLRQDO� %HUKDG� �31%��
ZLWK�PRUH� WKDQ� ��� \HDUV� RI� H[SHULHQFH� LQ� WKH� ILHOG� RI�
LQYHVWPHQWV� DQG� ,VODPLF� %DQNLQJ� WR� JLYH� D� WDON� RQ�
FRUSRUDWH� ILQDQFLDO� SODQQLQJ�GXULQJ� WKH� SDQGHPLF��7KH�
WDON� EHJDQ� ZLWK� H[SHULHQFH� VKDULQJ� DV� D� JUDGXDWH�
WUDLQHH�DW�$EHUGHHQ�$VVHW�0DQDJHPHQW�IRU�WKH�,VODPLF�
IXQG�PDQDJHPHQW� WHDP�� 7KH� VSHDNHU� PHQWLRQHG� WKDW�
WR� JDLQ� PRUH� NQRZOHGJH� RQ� WKH� VXEMHFW� PDWWHU�� RQH�
VKRXOG�QRW�RQO\�UHO\�RQ�FODVVURRP�OHDUQLQJ�EXW�DOVR�RQ�
VHHNLQJ� NQRZOHGJH� IURP� RWKHU� UHVRXUFHV�� &XUUHQW�
LVVXHV� ZHUH� DOVR� EHLQJ� GLVFXVVHG�� VSHFLILFDOO\� WKH�
HIIHFWV�RI�&RYLG-���RQ�WKH�JOREDO�PDUNHW�DQG�0DOD\VLD¶V�
%XGJHW� ������ $OO� LQ� DOO�� WKH� WDON� KDV� PDQDJHG� WR�
LQFUHDVH� WKH� XQGHUVWDQGLQJ� RI� LWV� DXGLHQFH� RQ�
LQYHVWPHQWV� DQG� WKHLU� PDQ\� UHSHUFXVVLRQV� HLWKHU�
SHUVRQDOO\�RU�D�FRUSRUDWH�OHYHO� 

)LJXUH� ��6KDULQJ�VHVVLRQ�E\�0U��-DOLO�5DVKLG�RI�IRUPHU�
31%�&(2 

6FDQ�WKH�45�&RGH�KHUH 
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7(&+1,&$/�3$3(5�� *HRSRO\PHU�&RDWLQJ�7HFKQRORJ\ 

5HSRUWHG� E\� 'U�� )DUDK� )DUKDQD� =DLQDO�� &H*HR*7HFK� -� 8QL0$3� �,00�1RUWKHUQ�
&KDSWHU�� 7UHDVXUHU�� DQG�7V��1RRULQD�+LGD\X� -DPLO�&H*HR*7HFK�-�8QL0$3� �,00�
1RUWKHUQ�&KDSWHU��&RPPLWWHH� 
 
(GLWHG� E\� 7V�� :DQ� 0RKG� $ULI� :�� ,EUDKLP�� 8QL0$3� �,00� 1RUWKHUQ� &KDSWHU��
&KDLUSHUVRQ� 

*HRSRO\PHUV� EHORQJ� WR� D� JURXS� RI� PDWHULDOV� ZLWK�
LQFUHDVHG� LQWHUHVW�GXH� WR� ORZ�&2��HPLVVLRQ�DQG�HQHUJ\�
FRQVXPSWLRQ�� +HQFH�� HQYLURQPHQWDO� SUHVHUYDWLRQ� KDV�
EHFRPH� D� GULYLQJ� IRUFH� EHKLQG� WKH� VHDUFK� IRU� QHZ�
VXVWDLQDEOH� DQG� HQYLURQPHQWDOO\� IULHQGO\� PDWHULDOV��
*HRSRO\PHUV� DUH� REWDLQHG� E\� D� JHRV\QWKHVLV� SURFHVV�
LQYROYLQJ� QDWXUDO� RU� V\QWKHWLF� DOXPLQRVLOLFDWHV� LQ� ZKLFK�
WKH� DPRUSKRXV� VLOLFRQ� DQG� DOXPLQXP� R[LGHV� UHDFW� LQ�
VWURQJO\� EDVLF� PHGLXP� WR� IRUP� QHWZRUNV� ZKLFK� DUH�
FKHPLFDOO\�DQG�VWUXFWXUDOO\�VLPLODU�WR�QDWXUDO�URFN�>�@�� 

 
)LJXUH���&RQFHSWXDO�PRGHO�RI�JHRSRO\PHUL]DWLRQ�>�@� 

7KH� JHRSRO\PHUL]DWLRQ� SURFHVV� KDV� EHHQ� GHVFULEHG� E\�
WKH� IROORZLQJ� VWDJHV�� XQGHU� KLJK� DONDOLQH� FRQGLWLRQ��
GLVVROYLQJ�RI�R[LGH�PLQHUDOV� IURP� WKH�DOXPLQD-VLOLFD� ULFK�
VRXUFH�PDWHULDOV�� WUDQVSRUWDWLRQ�RULHQWDWLRQ� RI� GLVVROYHG�
R[LGH� PLQHUDOV� IROORZHG� E\� JHODWLRQ�� DQG�
SRO\FRQGHQVDWLRQ� WR� GHYHORS� �-'� VWDEOH� QHWZRUN� RI�
VLOLFRDOXPLQDWHV�VWUXFWXUHV�� 
 
7KH� UHDFWLRQ�PHFKDQLVP�RI� WKH� IXQGDPHQWDO� SURFHVVHV�
RFFXUULQJ�LQ�WKH�WUDQVIRUPDWLRQ�RI�D�VROLG�DOXPLQRVLOLFDWH�
VRXUFH�LQWR�D�V\QWKHWLF�DONDOL�DOXPLQRVLOLFDWH�LV�VKRZQ�LQ�
)LJXUH� ��� ,Q� JHRSRO\PHUL]DWLRQ�� DOXPLQLXP� DQG� VLOLFRQ�

GLVVROXWLRQ� LV� FULWLFDO� EHFDXVH� LW� LV� WKH� ILUVW� VWDJH� WKDW�
UHOHDVHV� DOXPLQDWH� DQG� VLOLFDWH� PRQRPHUV� E\� DONDOL�
DWWDFN� RQ� UDZ� DOXPLQRVLOLFDWHV� UHVWUXFWXUH� WKLV� VHQWHQFH�
>�@�� 'LVVROXWLRQ� RI� WKH� VROLG� DOXPLQRVLOLFDWH� VRXUFHG� E\�
DONDOLQH� K\GURO\VLV� SURGXFHV� DOXPLQDWH� DQG� VLOLFDWH�
VSHFLHV�� 7KLV� SKHQRPHQRQ� KDV� D� UREXVW� H[RWKHUPLF�
FKDUDFWHU� >�@�� *HRSRO\PHUV� KDYH� IRXQG� DSSOLFDWLRQ� LQ�
YLUWXDOO\� DOO� ILHOGV� RI� LQGXVWU\�� ZKLFK� SURYLGHV�� DPRQJ� LWV�
SURSHUWLHV�� KLJK� PHFKDQLFDO� VWUHQJWK�� KLJK� FKHPLFDO�
LQHUWQHVV�DQG�H[FHOOHQW�ILUH�UHVLVWDQFH� 
 
&RQFUHWH� LV� D� FRPSOH[� PDWHULDO� RI� FRQVWUXFWLRQ� WKDW�
HQDEOHV�WKH�KLJK�FRPSUHVVLYH�VWUHQJWK�RI�QDWXUDO�VWRQH�WR�
EH� XVHG� LQ� DQ\� FRQILJXUDWLRQ�� ,Q� WHQVLRQ�� KRZHYHU��
FRQFUHWH�FDQ�EH�QR�VWURQJHU� WKDQ� WKH�ERQG�EHWZHHQ� WKH�
FXUHG�FHPHQW�DQG�WKH�VXUIDFHV�RI�WKH�DJJUHJDWH��7KLV�LV�
JHQHUDOO\� PXFK� ORZHU� WKDQ� WKH� FRPSUHVVLYH� VWUHQJWK� RI�
WKH�FRQFUHWH��&RQFUHWH�LV�WKHUHIRUH�IUHTXHQWO\�UHLQIRUFHG��
XVXDOO\� ZLWK� VWHHO�� :KHQ� D� V\VWHP� RI� VWHHO� UHEDU� RU� D�
VWHHO� PHVK� LV� LQFRUSRUDWHG� LQ� WKH� FRQFUHWH� VWUXFWXUH� LQ�
VXFK�D�ZD\�WKDW�WKH�VWHHO�FDQ�VXSSRUW�PRVW�RI�WKH�WHQVLOH�
VWUHVVHV�DQG�OHDYH�WKH�LPPHGLDWHO\�VXUURXQGLQJ�FRQFUHWH�
FRPSDUDWLYHO\� IUHH�RI� WHQVLOH�VWUHVV�� WKHQ� WKH�FRPSOH[� LV�
NQRZQ�DV�³UHLQIRUFHG�FRQFUHWH´��+RZHYHU��WKH�VWHHO�UHEDU�
WHQGV� WR� KDYH� D� FRUURVLRQ� SUREOHP�� ,W� LV� EHFDXVH� VWHHO�
UHEDU� LV� PDGH� ODUJHO\� IURP� VWHHO� RU� LURQ�� ZKLFK� LV� DQ�
XQVWDEOH� PDWHULDO� LQ� QDWXUH� ZKHQ� LW� LV� H[SRVHG� WR�
FRUURVLYH�DJHQWV�VXFK�DV�VDOW��FDUERQDWLRQ��DQG�HYHQ�DLU�� 
 
6XUIDFH�GHWHULRUDWLRQ�RI�H[SRVHG�PDWHULDOV�VXFK�DV�VWHHO�
DQG� FRQFUHWH� DUH� D� PDMRU� SUREOHP� LQ� FRQVWUXFWLRQ��
HVSHFLDOO\� LQ� RU� QHDU� VHDZDWHU� HQYLURQPHQW� EHFDXVH� RI�
WKH� ORVV� RI� FRYHU� DQG� HQVXLQJ� UHLQIRUFHPHQW� FRUURVLRQ�
WKDW�DIIHFW�WKH�VWUXFWXUH�>�@��7KXV��JHRSRO\PHU�LV�XVHG�DV�
DQ�DOWHUQDWLYH�ZD\�WR�VROYH�WKLV�FUXFLDO�FRUURVLRQ�SUREOHP��
*HRSRO\PHU�KDYH�D�IHZ�DGYDQWDJHV�VXFK�DV�OLJKW�ZHLJKW��
JRRG� WHQVLOH� VWUHQJWK�� GXUDELOLW\� DQG� KLJK� FRUURVLRQ�
UHVLVWDQFH� >�@�� *HRSRO\PHU� KDV� H[FHOOHQW� DQWL-FRUURVLYH�
DQG� SURWHFWLYH� FRDWLQJ� IRU� WDQNV�� SLSHOLQHV� DQG� VWHHO� RU�
FRQFUHWH�VWUXFWXUHV�� LQFOXGLQJ�FRDWLQJV� WKDW�FDQ�HYHQ�EH�
XVHG� XQGHU� FRQVWDQW� VSLOODJH�� LPPHUVLRQ� FRQGLWLRQV� RU�
KLJKO\� DEUDVLYH� DSSOLFDWLRQV�� 'HVLJQHG� WR� SURWHFW� VWHHO�
DQG� FRQFUHWH� WKDW� LV� VXEPHUJHG� LQ� VDOWZDWHU� VXFK� DV�
RIIVKRUH� RLO� HTXLSPHQW� DQG� RWKHU� PDULQH� DSSOLFDWLRQV��
JHRSRO\PHU�FDQ�VROYH�D�YDULHW\�RI�FRDWLQJ�QHHGV� 
 
&RUURVLRQ�LQ�FRQFUHWH�HVSHFLDOO\�LQ�VHDZDWHU�HQYLURQPHQW�
PDLQO\�RFFXUV�GXH�WR�WKH�FKORULGH�LRQ�DQG�FDUERQ�GLR[LGH��
7KH� GLIIXVLRQ� FKDUDFWHULVWLF� RI� FKORULGH� DQG� RWKHU�
FRUURVLRQ-LQGXFLQJ� VXEVWDQFHV� GHSHQG� RQ� WKH� SRURVLW\�
DQG�SRUH�RI�WKH�FRQFUHWH�DQG�WKHVH�KDYH�LQIOXHQFH�RQ�WKH�
LQLWLDWLRQ�DQG�WKH�UDWH�RI�FRUURVLRQ��3HQHWUDWLRQ�RI�FKORULGH�
LRQ�GHSHQGV�RQ�D�VLQJOH�SDUDPHWHU�WKDW� LV�WKH�FRHIILFLHQW�
RI�GLIIXVLRQ�>�@�� 
 
7KLV� VLWXDWLRQ� FRXOG� EH� VKRZQ� DV� )LJXUH� �� ZKHUH� WKH�
JHRSRO\PHU� FRDWLQJ� FDQ� EH� DSSOLHG� DW� FUDFNHG� FRQFUHWH�
SDUW�DV�VKRZQ�LQ�)LJXUH����D��DQG��E���)LJXUH����D��VKRZV�
WKH� FUDFNHG� FRQFUHWH� SDUW� ZKLFK� ZDV� ORFDWHG� QHDU�
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HQYLURQPHQW� ZKLOH� )LJXUH� �� �E�� VKRZV� WKH� JHRSRO\PHU�
FRDWLQJ� ZDV� DSSOLHG� WR� UHSDLU� WKH� FUDFNHG� FRQFUHWH�
VXUIDFH� ZLWKRXW� KDYLQJ� WR� GR� FRPPRQ� UHKDELOLWDWLRQ�
FRQFUHWH�WHFKQLTXH�� 

)LJXUH� �� $SSOLFDWLRQ� JHRSRO\PHU� FRDWLQJ� RQ� VLWH�� �D��
%HIRUH�FRDWLQJ���E��$IWHU�FRDWLQJ 

*HRSRO\PHU� FRDWLQJV� KDYH� UHFHLYHG� JUHDW� LQWHUHVW� IRU�
LQGXVWULDO� DSSOLFDWLRQV� HVSHFLDOO\� DPRQJ� RLO� DQG� JDV�
FRPSDQLHV��$V�ZH�DOO�NQRZ��6DXGL�$UDPFR�KDV�PDVVLYH��
SLSHOLQH�SURMHFWV�ZKLFK�DUH�ZRUWK�ELOOLRQ�RI�GROODUV��6LQFH��
SLSHOLQHV� DUH� XVXDOO\� PDQXIDFWXUHG� IURP� KLJK� TXDOLW\�
VWHHOV�� KLJKO\� HIILFLHQW� WHFKQRORJ\� LV� UHTXLUHG� WR� SURYLGH�
SURWHFWLRQ�WR�WKH�SLSHOLQH¶V�VXUIDFH��)RU�WKDW�UHDVRQ��RQH�
DJUHHPHQW� KDV� EHHQ� VLJQHG� EHWZHHQ� &HQWHU� RI�
([FHOOHQFH� *HRSRO\PHU� 	� *UHHQ� 7HFKQRORJ\�
�&(*HR*7HFK��� 8QL0$3� DQG� 6DXGL� $UDPFR� 2LO� 6GQ��
%KG�� DV� VKRZQ� LQ� )LJXUH� ��� 7KH� WLWOH� RI� WKH� SURMHFW� LV�
³'HYHORSPHQW� RI� +LJK� 3UHVVXUH� 	� +LJK� 7HPSHUDWXUH�
0DWHULDO� IRU� 2LO� 3LSLQJ� 6\VWHP� ZLWK� .$&67� 	� 6DXGL�
$UDPFR�2LO�6GQ��%KG�´�� 
 
&XUUHQWO\�� WKHUH�DUH�PDQ\� VWXGLHV� LQYROYLQJ�JHRSRO\PHU�
FRDWLQJ� IRU� FRUURVLRQ� SURWHFWLRQ� DQG� WKH� VWXGLHV� DUH�
LQFUHDVLQJ� UDSLGO\�� 6RPH� RI� WKH� VWXGLHV� KDYH� UHFRUGHG�
JRRG� SHUIRUPDQFH� RI� JHRSRO\PHU� DV� FRUURVLRQ�
UHVLVWDQFH�PDWHULDO� 
 
5HIHUHQFHV 
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0RKDPDG�� +��� ,EUDKLP��:�� 0�� $��:��� 	� &KDLSUDSD�� -��
�������� ,QIOXHQFHV� RI� 6L2��� $O�2��� &D2� DQG� 0J2� LQ�
SKDVH� WUDQVIRUPDWLRQ� RI� VLQWHUHG� NDROLQ-JURXQG�
JUDQXODWHG� EODVW� IXUQDFH� VODJ� JHRSRO\PHU�� -RXUQDO� RI�
0DWHULDOV� 5HVHDUFK� DQG� 7HFKQRORJ\�� ������ �����-
������ 

>�@� %áDV]F]\ĔVNL�� 7�� =��� 	� .UyO�� 0�� 5�� �������� $ONDOLQH�

)LJXUH���7HFKQRORJ\�WUDQVIHU�RI�JHRSRO\PHU�WHFKQRORJ\�
ZLWK� 6DXGL� $UDPFR� 2LO� 6GQ�� %KG��� 6DXGL� $UDELDQ� 2LO�
&RPSDQ\�>�@ 

�>�@ :DQ�� 4��� 5DR�� )��� 	� 6RQJ�� 6�� �������� 5HH[DPLQLQJ�
 FDOFLQDWLRQ� RI� NDROLQLWH� IRU� WKH� V\QWKHVLV� RI� PHWDNDROLQ�
 JHRSRO\PHUV� -� UROHV� RI� GHK\GUR[\ODWLRQ� DQG�
 UHFU\VWDOOL]DWLRQ�� -RXUQDO� RI�1RQ-&U\VWDOOLQH�6ROLGV�� �����
 ��–���� 
 
>�@ 0LHU]ZLĔVNL�� '��� àDFK�� 0��� +HEGD�� 0��� :DOWHU�� -���
 6]HFK\ĔVND-+HEGD�� 0��� 	� 0LNXáD�� -�� �������� 7KHUPDO�
 SKHQRPHQD�RI�DONDOL-DFWLYDWHG�PHWDNDROLQ�VWXGLHG�ZLWK�D�
 QHJDWLYH� WHPSHUDWXUH� FRHIILFLHQW� V\VWHP�� -RXUQDO� RI�
 7KHUPDO�$QDO\VLV�DQG�&DORULPHWU\��������������–������ 
 
>�@� )DUDK�)DUKDQD�=DLQDO��1RUDWLNDK�0G�=LQ��6LWL�$LV\DK�$EG�
 5D]DN��$]PL�5DKPDW��.DPDUXGLQ�+XVVLQ��0RKG�0XVWDID�
 $O�%DNUL� $EGXOODK�� ³&RUURVLRQ�&RQWURO� E\�8VLQJ�=LQF� DV�
 6DFULILFLDO� $QRGH� &DWKRGLF� 3URWHFWLRQ� LQ� *HRSRO\PHU�
 &RQFUHWH´��706���������WK�$QQXDO�0HHWLQJ�	�([KLELWLRQ�
 6XSSOHPHQWDO� 3URFHHGLQJV�� 6SULQJHU� &KDP�� SJ�� ���-
 ���������� 
 
>�@ )�)�=DLQDO��6�)�0�$POL��.�+XVVLQ��$�5DKPDW�DQG�0�0�$�

%�$EGXOODK��³&RUURVLRQ�6WXGLHV�RI�)O\�$VK�DQG�)O\�$VK-
6ODJ� %DVHG� *HRSRO\PHU´�� ,23� &RQI�� 6HULHV�� 0DWHULDOV�
6FLHQFH�DQG�(QJLQHHULQJ������������������ 

 
>�@ )DUDK�)DUKDQD�=DLQDO�� 6DKUXO� $EG�+DNLP��<XVULQD�0DW�

'DXG��0RKDPPDG�)LUGDXV�$EX�+DVKLP��0RKG�0XVWDID�
$O� %DNUL� $EGXOODK�� +DVUL� DQG� +DUWDWL�� ³7KH� (IIHFW� RI�
&KORULGH� ,RQ� 'LIIXVLRQ� RQ� &RUURVLRQ� $FWLYLW\� RI� .DROLQ�
*HRSRO\PHU� 3DVWH� LQ� $UWLILFLDO� 6HDZDWHU´�� ,23�
&RQIHUHQFH�6HULHV��0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��
����� 

 
>�@ 0RKG� 0XVWDID� $O� %DNUL� $EGXOODK�� ³,QWURGXFWLRQ� WR�

7HFKQRORJ\� 7UDQVIHU� DQG� &RPPHUFLDOL]DWLRQ�� )URP�
,QYHQWLRQ� WR� &RPPHUFLDOL]DWLRQ´�� &HQWHU� RI� ([FHOOHQFH�
*HRSRO\PHU� 	� *UHHQ� 7HFKQRORJ\� �&(*HR*7HFK���
8QL0$3������� 
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5HSRUWHG�E\�'U��.KDLUXO�$QZDU�$EGXO�+DOLP��8QL0$3��,00�1RUWKHUQ�&KDSWHU��&RPPLWWHH� 
 
(GLWHG�E\�7V��:DQ�0RKG�$ULI�:��,EUDKLP��8QL0$3��,00�1RUWKHUQ�&KDSWHU��&KDLUSHUVRQ� 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

'DWH����WK�0DUFK������ 
9HQX���.DQJDU��3HUOLV 

3DQHO��$VVRF��3URI��,U��'U��0RKG�$ULI�$QXDU�0RKG�6DOOHK 
3UHVLGHQW 

7LQ�6ROGHU�7HFKQRORJ\�5HVHDUFK�*URXS��7675*� 
7LQ�,QGXVWU\��5HVHDUFK�DQG�'HYHORSPHQW��%RDUG 

0LQLVWU\�RI�(QHUJ\�DQG�1DWXUDO�5HVRXUFHV 

VHPLQDUV�� ZRUNVKRSV� RU� FRQIHUHQFHV� WKDW� IRFXV� RQ�
QHWZRUNLQJ� DQG� FRPPXQLFDWLRQV�� DV� ZHOO� DV� DFWLYLWLHV�
WKDW�FRQWULEXWH�WR�WKH�SURPRWLRQ�DQG�DGYDQFHPHQW�RI�WLQ�
VROGHU�WHFKQRORJ\��7KH�JURXS�ZDV�HVWDEOLVKHG�XQGHU�7LQ�
%RDUG�0DOD\VLD�ZKHUH�WKH�ERDUG�VHUYHV�WR�IDFLOLWDWH�DQG�
FRRUGLQDWH� DFWLYLWLHV� IRU� 7657*�� 7KH� HVWDEOLVKPHQW� RI�
7675*�DOVR�VHUYHV�DV�FDWDO\VW�WR�UHYLYH�WKH�WLQ�LQGXVWU\�
LQ�0DOD\VLD� 
 
4� �� :KDW� DUH� VROGHU� PDWHULDOV"� :KDW� NLQG� RI�
PDWHULDOV� WKDW� DUH� FXUUHQWO\� H[SORUHG� E\� WKH�
LQGXVWULHV" 
 
$ULI�$QXDU���$�VROGHU�PDWHULDO� LV�D�PHWDOOLF�PDWHULDO�WKDW�
LV�XVHG� WR�ERQG�HOHFWULFDO� FRQQHFWLRQ� LQ�DQ�HOHFWULFDO�RU�
HOHFWURQLF�FLUFXLW��7KH�PDLQ�PDWHULDO� WKDW� LV�XVHG�ZLGHO\�
LQ� WKH� LQGXVWULHV�DUH�PDGH�RI� WLQ�DQG� OHDG�PDWHULDOV�� ,Q�
UHFHQW�\HDUV��WKH�DGYDQFHPHQW�LQ�WKH�VROGHU�WHFKQRORJ\�
KDG� RSHQHG� WKH� RSSRUWXQLWLHV� LQ� WKH� H[SORUDWLRQ� RI� D�
OHDG-IUHH� VROGHU� LQ� RUGHU� WR� PLQLPL]H� WKH� XVH� RI�
KD]DUGRXV�PDWHULDO� WKDW�ZLOO� KDYH�DQ� LPSDFW� RQ�KXPDQ�
DQG�WKH�HQYLURQPHQW� 
 
4� ��+RZ�FDQ� DFDGHPLD� LQYROYH� LQ� WKH�GHYHORSPHQW�
RI�VROGHU�PDWHULDOV"�$Q\�VXSSRUW�IURP�WKH�LQGXVWU\" 
 
$ULI� $QXDU� �� $V�ZH� DOO� NQRZ�� LQ� JHQHUDO�� WKH� DFDGHPLD�
ZRUOG�IRFXVHV�RQ�WKH�IXQGDPHQWDOV�DQG�VFLHQFH�EHKLQG�
WKH� DUHD� RI� LQWHUHVW� ZKHUHDV� WKH� LQGXVWULHV� VHHNV� WKH�
SRWHQWLDO� DSSOLFDWLRQ� WKDW� FUHDWHV� EXVLQHVV� RSSRUWXQLW\�
ZLWK� PLQLPXP� SURYHQ� VROXWLRQ� WR� PLQLPL]H� WKHLU� ULVN��
7KHUHIRUH��D�VXFFHVVIXO�XQLYHUVLW\-LQGXVWU\�FROODERUDWLRQ�
VKRXOG� VXSSRUW� WKH� PLVVLRQ� RI� HDFK� LQGLYLGXDO� HQWLWLHV�
WKDW� IRVWHUV� ORQJ-WHUP�SDUWQHUVKLSV� WR�DFKLHYH�FRPPRQ�
JRDOV�� ,Q�0DOD\VLD�� WKHUH�DUH� LQGXVWULHV� WKDW�SOD\�DFWLYH�
UROH� VXFK� DV� IRU� LQVWDQFH� WKH� FROODERUDWLRQ� RI� 1LKRQ�
6XSHULRU� �0�� 6GQ�� %KG�� ZLWK� 8QLYHUVLWL� 0DOD\VLD� 3HUOLV�
�8QL0$3�� ZKHUH� WKH\� KDYH� EHHQ� ZRUNLQJ� WRJHWKHU� IRU�
RYHU� D� GHFDGH� LQ� WKH� GHYHORSPHQW� DQG� WKH�
DGYDQFHPHQW�RI�OHDG-IUHH�VROGHU� 
 
4���:KDW�LV�WKH�LPSDFW�RI�VROGHU�WHFKQRORJ\�WRZDUGV�
HOHFWURQLF� SDFNDJLQJ� LQGXVWULHV� LQ� 0DOD\VLD�
HFRQRP\"�,V�LW�VLJQLILFDQW" 
 
$ULI�$QXDU���<HV�� LW� LV�VLJQLILFDQW��7KLV�LV�GXH�WR�WKH�IDFW�
WKDW� 0DOD\VLD� LV� DOVR� KRPH� IRU� PXOWLQDWLRQDO�
VHPLFRQGXFWRU� LQGXVWULHV� VXFK� DV� ,QWHO�� ,QDUL�� 6LOWHUUD��
7)-$0'�DQG�PDQ\�PRUH��7KXV��WKH�UDSLG�DGYDQFHPHQW�
RI� WHFKQRORJ\� LQ� WKH� DUHD� VXFK� DV� FRPPXQLFDWLRQV��
PHGLFDO� GHYLFHV�� PDQXIDFWXULQJ� LQGXVWULHV� GLUHFWO\� KDG�
DQ�LPSDFW�RQ�WKH�SURJUHVV�LQ�VROGHU�WHFKQRORJ\� 

&RIIHH�7DON�ZLWK�7KH�3UHVLGHQW�RI�7LQ�
6ROGHU�7HFKQRORJ\�5HVHDUFK�*URXS��7675*� 

7RSLF��([SORUDWLRQ�RI�7LQ�6ROGHU�0DWHULDO�IURP�0DOD\VLD�3HUVSHFWLYH� 

7(&+1,&$/�3$3(5�� 
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,U��'U��0RKG�$ULI� $QXDU�0RKG�6DOOHK� UHFHLYHG� KLV�3K'�
IURP�WKH�8QLYHUVLW\�RI�4XHHQVODQG��$XVWUDOLD�LQ�WKH�ILHOG�
RI�PDWHULDOV� HQJLQHHULQJ� IRFXVLQJ� RQ� OLJKW�PHWDO� DOOR\V�
VSHFLILFDOO\�LQ�WKH�GHYHORSPHQW�RI�VROGHU�PDWHULDOV��+H�LV�
FXUUHQWO\� WKH� 3UHVLGHQW� RI� 7LQ� 6ROGHU� 7HFKQRORJ\�
5HVHDUFKHUV�0DOD\VLD� XQGHU� WKH� 7LQ� %RDUG� �5HVHDUFK�
DQG�'HYHORSPHQW���0DOD\VLD��+H� LV�FXUUHQWO\�DQ�$VVRF��
3URI��DQG�KROGV�WKH�'HSXW\�'HDQ��$FDGHPLF��SRVW�DW�WKH�
)DFXOW\� RI� &KHPLFDO� (QJLQHHULQJ� 7HFKQRORJ\� –�
8QLYHUVLWL� 0DOD\VLD� 3HUOLV� DQG� ZDV� SUHYLRXVO\� WKH�
'HSXW\� 'LUHFWRU� DW� WKH� 5HVHDUFK� 0DQDJHPHQW� DQG�

,QQRYDWLRQ� &HQWUH�
�50,&��� +H� KDV�
H[SHULHQFH� ZRUNLQJ�
DQG� OHFWXULQJ� LQ� WKH�
HOHFWURQLF� SDFNDJLQJ�
PDWHULDOV� ILHOG��
%HIRUH� MRLQLQJ�
8QLYHUVLWL� 0DOD\VLD�
3HUOLV� KH� ZDV� D�
)DLOXUH� $QDO\VLV�
(QJLQHHU� DW� ,QWHO�
0DOD\VLD�� +H� ZRUNHG�
DV� D� SDUW� WLPH�
UHVHDUFK� RIILFHU� IRU� D�
IHZ�UHVHDUFK�SURMHFWV�
RQ� VROGHU� PDWHULDOV�
GHYHORSPHQW� DW� WKH�
8QLYHUVLW\� RI�
4XHHQVODQG�$XVWUDOLD�
�����-������ DQG�
,PSHULDO� &ROOHJH�
/RQGRQ� �������� 7KH�
$FDGHP\� RI� 6FLHQFH�
0DOD\VLD� �$60��

DZDUGHG� KLP� DV� RQH� RI� WKH� 7RS� 5HVHDUFK� 6FLHQWLVW�
0DOD\VLD� �7560�� UHFLSLHQW� LQ� ������ �+H�ZDV� D� YLVLWLQJ�
SURIHVVRU�DW�8QLYHUVLWL\�RI�8EXGL\DK�,QGRQHVLD��KRQRUDU\�
UHVHDUFK�IHOORZ�DW�*KHRUJH�$VDFKL�7HFKQLFDO�8QLYHUVLW\�
RI� ,DVL�� 5RPDQLD� DQG� UHVHDUFK� DGYLVRU� WR� 0DNDVVDU�
6WDWH�8QLYHUVLW\��,QGRQHVLD� 
 
4���:KDW�LV�7LQ�6ROGHU�7HFKQRORJ\�5HVHDUFK�*URXS�
�7675*�"�:KDW�DUH�WKH�IXQFWLRQV�DQG�ZKR�FDQ�EH�D�
PHPEHU�RI�WKH�JURXS" 
 
$ULI� $QXDU� �� 7LQ� 6ROGHU� 7HFKQRORJ\� 5HVHDUFK� *URXS�
�7675*�� LV�D�JURXS�HVWDEOLVKHG� LQ�\HDU������WR�EULGJH�
WKH� JDS� DPRQJVW� DFDGHPLD� DQG� LQGXVWULHV� IRU� WKH�
DGYDQFHPHQW�RI�WKH�WLQ�VROGHU�LQGXVWU\�LQ�0DOD\VLD��7KH�
SULPDU\� DLPV� RI� 7675*� DUH� WR� SURPRWH� VKDULQJ� RI�
NQRZOHGJH�DQG�H[SHUWLVH��UHVHDUFK�IDFLOLWLHV��RUJDQL]LQJ� 
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4���+RZ�GR�\RX�VHH� WKH� LPSDFW�RI�VROGHU�PDWHULDOV�
HVSHFLDOO\� ³7LQ´� DV� D� PDLQ� PDWHULDO� IURP� WKH�
0DOD\VLDQ� SHUVSHFWLYH"� $Q\� ORFDO� LQGXVWU\� SOD\HU�
LQYROYHG" 
 
$ULI�$QXDU���7KH�FXUUHQW�PDUNHW�SULFH�IRU�WLQ�LV�HVWLPDWHG�
DURXQG�86'�����������SHU�WRQQH�DQG�,QGRQHVLD�LV�VDLG�
WR� EH� RQH� RI� WKH� ODUJHVW� SURGXFHU� RI� WLQ� LQ� WKH�$6($1�
FRXQWULHV�� ,� EHOLHYH� LQ� WKH� 0DOD\VLDQ� SHUVSHFWLYH�� WKH�
UHYLYDO� RI� WKH� WLQ� PLQLQJ� LQGXVWULHV� ZKLFK� DUH� WDNLQJ�
DGYDQWDJH�RI�WKH�UHFHQW�GLVFRYHULHV�RI�QHZ�SRWHQWLDO�WLQ�
PLQLQJ� VLWHV� ZLOO� JUHDWO\� EHQHILW� RXU� HOHFWURQLF� DQG�
VHPLFRQGXFWRU�LQGXVWULHV��7KHVH�ZLOO�DOVR�DWWUDFW�IRUHLJQ�
GLUHFW� LQYHVWPHQWV�DQG�FUHDWH� MRE�RSSRUWXQLWLHV�WKDW�ZLOO�
VLJQLILFDQWO\� FRQWULEXWH� WR� RXU� FRXQWU\¶V� HFRQRPLF�
JURZWK��&XUUHQWO\�� WKHUH�DUH� IHZ�NH\� SOD\HUV� LQ� WKH� WLQ-

PLQLQJ� LQGXVWULHV� LQ� 0DOD\VLD�� DPRQJ� WKHP� LV� 5DKPDQ�
+\GUDXOLF�6GQ��%KG��LQ�3HUDN�� 
 
4� �� +RZ� LPSRUWDQW� LV� WKH� NQRZOHGJH� RI� PHWDOOXUJ\�
PDWHULDOV�LQ�RUGHU�WR�EH�LQYROYHG�LQ�WKH�GHYHORSPHQW�
RI� VROGHU� PDWHULDOV� –� IURP� WKH� SHUVSHFWLYH� RI� D�
5HVHDUFKHU" 
 
$ULI� $QXDU� �� ,Q�P\� RSLQLRQ�� WKH� IXQGDPHQWDO� DVSHFW� WKDW�
HYROYHV� ZLWKLQ� WKH� ILHOG� RI� VROGHU� WHFKQRORJ\� RIIHUV� YDVW�
DUHDV�IRU�UHVHDUFKHUV�WR�H[SORUH��7KLV�ZLOO� LQ�WXUQ�UHTXLUH�
UHVHDUFKHUV� WR� PDVWHUV� WKH� NQRZOHGJH� LQ� PDWHULDOV�
PHWDOOXUJ\� VFLHQFH�DQG�HQJLQHHULQJ� VXFK�DV� LQ� WKH�DUHD�
RI� VWUXFWXUH-SURSHUW\� DQG� DOVR� PHFKDQLVP-EHKDYLRU� RI�
PDWHULDOV� ZKLFK� ZLOO� DIIHFW� WKH� SHUIRUPDQFH� DQG�
SURSHUWLHV�RI�WKH�VROGHU�PDWHULDOV� 
 
4� ��$V� D� FKDLUPDQ�RI� 7675*��ZKDW� LV� \RXU�KRSH� RQ�
WKH� H[SORUDWLRQ� RI� 7LQ� WRZDUGV� WKH� GHYHORSPHQW� RI�
VROGHU�PDWHULDO" 
 
$ULI� $QXDU� �� $V� WKH�3UHVLGHQW� RI� 7675*� IRU� WKH� VHFRQG�
WHUP�� LW� LV� P\� XWPRVW� KRSH� WR� VHH� WKH� FRXQWU\¶V� WLQ�
LQGXVWULHV�UHYLYH�EDFN�WR�LWV�JORULRXV�GD\V��7KHVH�ZLWKRXW�
D�GRXEW�ZLOO� DFFHOHUDWH� WKH�SURJUHVV� LQ� WKH�GHYHORSPHQW�
RI� VROGHU� PDWHULDOV� LQ� 0DOD\VLD�� 7675*� ZLOO� DFWLYHO\�
HQJDJH�WR�ZRUN�ZLWK�WKH�DFDGHPLD�DQG�DOVR�LQGXVWULHV�DV�
ZHOO� DV� WKH�JRYHUQPHQW� LQ� RUGHU� WR� EULQJ� WKH� WLQ�DJHQGD�
DQG� PDWHULDOLVH� WKH� HIIRUW� IRU� WKH� EHQHILW� RI� WLQ� VROGHUV�
LQGXVWULHV� LQ�0DOD\VLD��%HVLGH� WKDW�� RQ�EHKDOI�RI�7675*�
ZH�DUH�ORRNLQJ�IRUZDUG�WR�FROODERUDWH�ZLWK�WKH�,QVWLWXWH�RI�
0DWHULDOV�� 0DOD\VLD� �,00�� LQ� UHODWHG� WR� WLQ� DQG� LWV�
DSSOLFDWLRQV�� 
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,00�0(0%(56+,3�)((6�6&+('8/(�$6�3(5�%(/2:� 

'HVFULSWLRQ� (QWUDQFH� 
)HH 

3URFHVVLQJ� 
)HH 

7UDQVIHU� 
)HH 

$QQXDO� 
6XEVFULSWLRQ 

)HOORZ 
�)�,�0�0� 

- 50������� 50������ 50������� 

3URIHVVLRQDO 
�0�,�0�0� 

- 50������� 50������ 50������� 

$VVRFLDWH� 
�$�0�,�0�0� 

- 50������� 50������ 50������ 

&RPSDQ\ 50������ - - 50������� 

2UGLQDU\ 50������ - - 50������ 

6WXGHQW 50������ - - 50������ 

2UGLQDU\�
&RPSDQ\� 
IRU�DIILOLDWHV 

50�������
50������ 

- - 1,/ 

$PRXQW 

(PDLO���VHFUHWDULDW#LRPP�RUJ�P\����:HEVLWH���ZZZ�LRPP�RUJ�P\ 

,QVWLWXWH� RI� 0DWHULDOV�� 0DOD\VLD� �,00�� LV� D� QRQ-SURILW� SURIHVVLRQDO� VRFLHW\�
WKDW� SURPRWHV� KRQRXUDEOH� SUDFWLFH�� SURIHVVLRQDO� HWKLFV� DQG� HQFRXUDJHV��������
HGXFDWLRQ� � LQ�PDWHULDOV� VFLHQFH�� WHFKQRORJ\� DQG� HQJLQHHULQJ�� (QJLQHHUV��
DFDGHPLFLDQV��WHFKQLFLDQV��VNLOOHG�ZRUNHUV�DQG�SURIHVVLRQDOV�DUH�DPRQJVW�
LWV�PHPEHUV��H[FHHGLQJ������ 
 
5HJLVWHUHG� ZLWK� WKH� 5HJLVWUDU� RI� 6RFLHWLHV� RQ� �WK� 1RYHPEHU� ������ WKH�������
0DOD\VLDQ� 0DWHULDOV� 6FLHQFH� 	� 7HFKQRORJ\� 6RFLHW\� �006�� FKDQJHG� LWV�
QDPH�WR�WKH�,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD��,00��RQ���WK�-XQH��������7KH�
REMHFWLYHV�RI�,00�LQFOXGH�WKH�WUDLQLQJ�DQG�GHYHORSPHQW�RI��LQGLYLGXDOV�DQG�
FRPSDQLHV�LQ�0DOD\VLD�WR�DWWDLQ�SURIHVVLRQDO�UHFRJQLWLRQ�LQ�YDULRXV�ILHOGV�RI�
PDWHULDOV�VFLHQFH��WHFKQRORJ\�DQG�HQJLQHHULQJ�� 
 
,00� LV�DGPLQLVWHUHG�E\�D�FRXQFLO�RI����PHPEHUV��ZLWK�YROXQWHHUV� OHDGLQJ�
PRUH� WKDQ� ��� PDWHULDOV� FRPPLWWHHV� DQG�PRUH� WKDQ� �� UHJLRQDO� FKDSWHUV��
DQG�VXSSRUWHG�E\�D�VHFUHWDULDW�ZLWK�IXOO�WLPH�VWDII�� 
 
,00�9LVLRQ 
 
7R� EH� LQWHUQDWLRQDOO\� UHFRJQLVHG� OHDGLQJ� LQVWLWXWLRQ� LQ� 0DWHULDOV� 6FLHQFH�
DQG�7HFKQRORJ\� 
 
,00�0LVVLRQ 
 
����7R�EH�WKH�WHFKQLFDO�DXWKRULW\�RQ�PDWHULDO�VFLHQFH�DQG�WHFKQRORJ\ 
����7R�GHYHORS�DQ�HQKDQFH�FRPSHWHQF\�DQG�VNLOOV�IRU�DOO�FDWHJRULHV�DQG��� 
������SUDFWLWLRQHU 
����7R�EHFRPH�DQ�LQWHUQDWLRQDOO\�UHFRJQL]HG�FHUWLI\LQJ�ERG\ 
����7R�EH�WKH�IRUXP�IRU�LQGXVWU\�DQG�DFDGHPLD�FROODERUDWLRQ 
����7R�SRVLWLYHO\�FRQWULEXWH�WR�VRFLHW\�DQG�TXDOLW\�RI�OLIH 
 
7KH� ,00�PHPEHUVKLS� LV� FDWHJRULVHG� LQWR� �� GLIIHUHQW� JUDGHV� DQG� RSHQ� WR���
DQ\RQH� DERYH� WKH� DJH� RI� ��� \HDUV� -� LQGLYLGXDOV� DQG� FRPSDQLHV� NHHQ� LQ����
GHYHORSLQJ� DQG� FRQWULEXWLQJ� WRZDUGV� WKH� JURZWK� RI� PDWHULDOV� VFLHQFH���������
WHFKQRORJ\�DQG�HQJLQHHULQJ�LQ�0DOD\VLD�� 
 
2YHU� WKH� \HDUV�� ,00� KDYH� FRQGXFWHG� FRXUVHV� RQ� FRDWLQJV�� FRDWLQJV�����������
ILQJHUSULQWLQJ��FRUURVLRQ��ZHOGLQJ��YLEUDWLRQ�HWF�LQ�VXSSRUW�RI�WKH�RLO�DQG�JDV�
LQGXVWU\�LQ�0DOD\VLD��2YHU�����&RDWLQJV�,QVSHFWRUV�KDYH�EHHQ�WUDLQHG�DQG�
FHUWLILHG� DV� ZHOO� DV� PRUH� WKDQ� ����� %ODVWHUV� 	� 3DLQWHUV�� 6XSHUYLVRUV��
&RUURVLRQ� 7HFKQLFLDQ� DQG� 9LEUDWLRQ� 3UDFWLWLRQHUV�� ,WV� FHUWLILFDWLRQ�
SURJUDPPHV� DUH� UHFRJQL]HG� E\�3(7521$6� DQG� DOO� RLO� 	� JDV� RSHUDWRUV��
6LQFH� -DQXDU\� ������ PRUH� WKDQ� ��� $VVRFLDWH�:HOGLQJ� (QJLQHHUV�� PRUH�
WKDQ����:HOGLQJ�(QJLQHHUV��PRUH� WKDQ����6HQLRU�:HOGLQJ�(QJLQHHUV�DQG�
PRUH� WKDQ� ��� &RDWLQJ� )LQJHUSULQW� 4XDOLW\� &RQWUROOHUV� ZHUH� WUDLQHG� DQG�
FHUWLILHG�� 
 
,00� KDV� DOVR� RUJDQLVHG� ��� ,QWHUQDWLRQDO� 0DWHULDOV� 7HFKQRORJ\�
FRQIHUHQFHV� �,07&(�� RQ� D� ELHQQLDO� EDVLV�� DQG� QXPHURXV� WHFKQLFDO��
VHPLQDUV�� HGXFDWLRQDO� SURJUDPPHV�� WHFKQLFDO� YLVLWV�� DQG� PDWHULDOV�
DZDUHQHVV�SURJUDPPHV�VLQFH������ 
 
3XEOLF�FRXUVHV�� VXFK�DV�0LFURELRORJLFDOO\� ,QIOXHQFHG�&RUURVLRQ� �0,&��DQG�
:HOGLQJ� 7HFKQRORJ\� IRU� 1RQ-:HOGLQJ� 3HUVRQQHO�� DUH� EHLQJ� RIIHUHG������������
RFFDVLRQDOO\��7UDLQLQJ�RQ�PDWHULDOV�DZDUHQHVV�KDV�DOVR�EHHQ�FRQGXFWHG�LQ�
SXEOLF�OLVWHG�FRPSDQLHV�� 
 
7KH�FRXUVHV�DQG�SURJUDPPHV�DUH�EHLQJ�RUJDQLVHG�E\�$XWKRUL]HG�7UDLQLQJ�
%RG\�%RGLHV�DQG�$XWKRUL]HG�(YHQW�2UJDQL]HU�2UJDQL]HUV�� 
 
&ROODERUDWLRQV� ZLWK� WKH� $VLDQ� :HOGLQJ� )HGHUDWLRQ�� 7KH� 6RFLHW\� IRU����������
3URWHFWLYH�&RDWLQJV��86��663&���6DEDK�6NLOOV�7HFKQRORJ\�&HQWUH��667&���
DQG� ORFDO� XQLYHUVLWLHV� FRQWLQXH� WR� EH� SDUW� RI� ,00¶V� YLVLRQ� DQG� ORQJ� WHUP�
PLVVLRQ�WR�HGXFDWH��WUDLQ�DQG�VHUYH�WKH�PDWHULDOV�IUDWHUQLW\� 

*(1(5$/�,1)250$7,21�21�0(0%(56+,3� 
 
7KH� ,00� 0HPEHUVKLS� LV� RSHQ� WR� DOO� LQGLYLGXDOV� DQG� FRPSDQLHV� LQ����������������
GHYHORSLQJ� WKH� FRQWULEXWLRQ� RI� 0DWHULDOV� VFLHQFH�� WHFKQRORJ\� DQG��������������������
HQJLQHHULQJ� WRZDUGV� LQGXVWULDO� JURZWK� LQ� 0DOD\VLD�� 7KH� WHFKQRORJ\� RI����������������
PDWHULDOV� LV�DGYDQFLQJ�GD\-WR-GD\� WKURXJKRXW� WKH�ZRUOG��0HPEHUVKLS� WR� WKH� ,00�
ZLOO� HQDEOH� QHWZRUNLQJ� DQG� H[FKDQJH� RI� NQRZOHGJH� IURP� D� YHU\� ZLGH� YDULHW\� RI�
VSHFLDOLVHG�DUHDV�RI�H[SHUWLVH��3OHDVH�IHHO�IUHH�WR�GRZQORDG�RU�SULQW�D�FRS\�RI�WKH�
DSSOLFDWLRQ�IRUP�WRJHWKHU�ZLWK�WKH�,00�UHJXODWLRQV��,I�\RX�KDYH�DQ\�GRXEW��SOHDVH�
GR� QRW� KHVLWDWH� WR� FRQWDFW� RXU� VHFUHWDULDW� WKURXJK� WKH� SKRQH�� ����-��������� RU�
HPDLO�WR�VHFUHWDULDW#LRPP�RUJ�P\� 
 
$QQXDO� VXEVFULSWLRQV� VKDOO� EH� SD\DEOH� LQ� DGYDQFH� RQ� �VW� -DQXDU\� RI� HDFK� \HDU��
7KRVH�DGPLWWHG�LQWR�WKH�,00�EHWZHHQ��VW�-XO\�DQG���VW�'HFHPEHU�LQ�DQ\�\HDU�VKDOO�
SD\� RQO\� KDOI� WKH� DQQXDO� VXEVFULSWLRQ�� 6HQLRUV� �DERYH� ��� \HDUV� ROG�� JHW� ����
GLVFRXQW�RII�WKHLU�DQQXDO�VXEVFULSWLRQV� 
 
:H� KDYH� DQ� RQOLQH� DSSOLFDWLRQ� IRU� PHPEHUVKLS� IRU� VHOHFWHG� JUDGHV�������
0HPEHUVKLS� DSSOLFDWLRQ� IRUPV� LQ� GRFXPHQW� IRUPDW� FDQ� EH� DFFHVVHG� IURP�
ZZZ�LRPP�RUJ�P\�� 
 
.LQGO\�ILOO�WKH�IRUP�DQG�HPDLO�WR�VHFUHWDULDW#LRPP�RUJ�P\�RU�VHQG�LW�WR�� 

,00�6(&5(7$5,$7 
6XLWH������/HYHO����%ORFN�$��.HODQD�&HQWUH�3RLQW��/REE\�%��� 

1R����-DODQ�66�������.HODQD�-D\D�� 
������3HWDOLQJ�-D\D��6HODQJRU 

,00�0(0%(56+,3�%(1(),76 
 
��� ,00�DFWLYLWLHV�RIIHU�PHPEHUV� WR� LQWHUDFW�DQG�QHWZRUN�ZLWK� UHSUHVHQWDWLYH�
 IURP� WKH� LQGXVWU\�� DFDGHPLD� DQG� JRYHUQPHQW� UHODWHG� WR� WKH� 0DWHULDOV��
 SURIHVVLRQ� 
 
��� 0HPEHUV� ZLOO� JDLQ� NQRZOHGJH� RQ� FDUHHU� RSSRUWXQLWLHV� IRU� WKHLU� FKLOGUHQ��
 IULHQGV� HWF� DV� ,00� RIIHUV� FHUWLILFDWLRQ� FRXUVHV� LQ� VNLOOHG� WUDGHV� H�J��
 :HOGLQJ��3DLQWLQJ��,QVSHFWLRQ��&RUURVLRQ�HWF� 
 
��� ,00--:(6�:HOGLQJ�(QJLQHHU�&HUWLILFDWLRQ�SURJUDP� OHDGLQJ� WR�D�:HOGLQJ��
 (QJLQHHU�&HUWLILFDWLRQ�ZKLFK�RIIHUV�JUHDW�HPSOR\PHQW�RSSRUWXQLWLHV� LQ� WKH�
 RLO�	�JDV��KHDY\�LQGXVWU\��PDULQH�DQG�HQHUJ\�VHFWRUV� 
 
��� ,00� SXEOLFDWLRQV� –� TXDUWHUO\� PDJD]LQH� SOXV� DQQXDO� FRQIHUHQFHV� RIIHU�������
 SUHVHQWHUV� DQ� RSSRUWXQLW\� IRU� WKHLU� WHFKQLFDO� UHVHDUFK� RU����������������������������
 LQGXVWU\-DFDGHPLD� SDSHUV� WR� EH� SXEOLVKHG� LQ� ,6,-� DQG� 6FRSXV-LQGH[�����
 MRXUQDOV� 
 
��� ,00�RUJDQL]HV�PDQ\� IUHH� WHFKQLFDO� HYHQWV� IRU�PHPEHUV� WR� DFTXLUH� QHZ�
 NQRZOHGJH�DQG�QHWZRUNLQJ�RSSRUWXQLWLHV��3DUWLFLSDQWV�WR�WKHVH�HYHQWV�ZLOO�
 DOVR� UHFHLYH� &HUWLILFDWH� RI� $WWHQGDQFH� IRU� WKHLU� &RQWLQXLQJ� 3URIHVVLRQDO�
 'HYHORSPHQW�UHFRUGV������� 

/E^d/dhd��K&�D�d�Z/�>^͕�
D�>�z^/� 
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5(*8/$7,216� *29(51,1*� $'0,66,21� $1'� 75$16)(5� 2)�����
0(0%(5�*5$'(6 
 
7KH� &RXQFLO� VKDOO� HVWDEOLVK� D� 0HPEHUVKLS� &RPPLWWHH� ZKLFK� ZLOO� EH�
UHVSRQVLEOH� IRU� WKHVH� 5HJXODWLRQV� DQG� IRU� UHYLHZ� RI� DSSOLFDWLRQV� IRU� QHZ�
PHPEHUVKLS� DQG� WUDQVIHU� WR� RWKHU� JUDGHV� �XSJUDGHV��� 7KH� 0HPEHUVKLS�
&RPPLWWHH� VKDOO� UHFRPPHQG� IRU� &RXQFLO� DSSURYDO� IRU� DGPLVVLRQ� DQG�
WUDQVIHU� RI� PHPEHUVKLS�� $OO� JUDGHV� RI� PHPEHUVKLSV� DUH� DZDUGHG� DW� WKH�
GLVFUHWLRQ�RI�WKH�&RXQFLO�DQG�PD\�EH�ZLWKKHOG�RU�ZLWKGUDZQ�LQ�WKH�HYHQW�RI�
FRQGXFW�OLNHO\�WR�SUHMXGLFH�WKH�VWDQGLQJ�RI�WKH�,QVWLWXWH��(YHU\�PHPEHU�VKDOO�
UHFHLYH�D�PHPEHUVKLS�FHUWLILFDWH� 
  
(YHU\� DSSOLFDWLRQ� IRU� PHPEHUVKLS�� LQGLYLGXDO� RU� FRPSDQ\�� VKDOO� EH�
SURSRVHG� DQG� VHFRQGHG� DFFRUGLQJ� WR� WKHVH� UHJXODWLRQV� DQG� VKDOO� EH�
IRUZDUGHG�WR�WKH�,00�6HFUHWDULDW�ZKR�RQ�EHKDOI�RI�WKH�+RQRUDU\�6HFUHWDU\�
ZLOO�SURFHVV�IRU�FRQVLGHUDWLRQ�DQG�DSSURYDO�RI�WKH�0HPEHUVKLS�&RPPLWWHH�
EHIRUH�WDEOLQJ�IRU�&RXQFLO¶V �HQGRUVHPHQW��7KH�&RXQFLO�PD\�DW�LWV�GLVFUHWLRQ�
UHMHFW� DQ\� DSSOLFDWLRQ� ZLWKRXW� DVVLJQLQJ� DQ\� UHDVRQ� WKHUHRI�� 7KH�&RXQFLO�
PD\�XVH� LWV�GLVFUHWLRQ� WR�H[HPSW� WKH�QHHG� IRU�SURSRVHU�DQG�VHFRQGHU� IRU�
6WXGHQW��2UGLQDU\�DQG�&RPSDQ\�PHPEHUVKLS� 
  
(DFK� FRPSDQ\� RQ� DGPLVVLRQ� DV� D�PHPEHU� VKDOO� EH� HQWLWOHG� WR� QRPLQDWH�
RQH� UHSUHVHQWDWLYH� WR� H[HUFLVH� DOO� ULJKWV� RI� PHPEHUVKLS�� 2QO\�
UHSUHVHQWDWLYHV� RI� &RPSDQ\�PHPEHUVKLS�� DV� ZHOO� DV� )HOORZV� �)�,�0�0����
3URIHVVLRQDO� 0HPEHUV� �0�O�0�0��� DQG� 2UGLQDU\� PHPEHUV� VKDOO� KDYH� WKH�
ULJKW�WR�YRWH�DQG�WR�KROG�RIILFH�LQ�,00� 
  
2QO\� 0DOD\VLDQ� &LWL]HQV� FDQ� EHFRPH� 2UGLQDU\� 0HPEHUV�� $VVRFLDWH�
0HPEHUV� �$�0�,�0�0���� 3URIHVVLRQDO� 0HPEHUV� �0�O�0�0��� DQG� )HOORZ�
0HPEHUV��)�O�0�0���ZLWK�YRWLQJ�ULJKWV��)RUHLJQHUV�FDQ�KDYH�PHPEHUVKLS�WR�
VLPLODU�JUDGHV�EXW�VKDOO�KDYH�QR�YRWLQJ�ULJKWV� 

0(0%(56+,3�*5$'(�	�5(48,5(0(17 
 
+RQRUDU\�)HOORZ��+RQ��)�,�0�0�� 
7KH�&RXQFLO�VKDOO�KDYH�WKH�SRZHU�WR�HOHFW�+RQRUDU\�)HOORZV�ZKR�VKDOO�EH�SHUVRQV�RI�
HPLQHQFH�LQ�VFLHQFH�RU�LQGXVWU\��7KH�HOHFWLRQ�VKDOO�EH�EDVHG�RQ�D�PDMRULW\�YRWH�ZLWKLQ�
WKH�&RXQFLO��+RQRUDU\�IHOORZV�VKDOO�HQMR\�VXFK�SULYLOHJHV�DV�PD\�IURP�WLPH�WR�WLPH�EH�
GHWHUPLQHG�E\�WKH�&RXQFLO� 
 
)HOORZ��)�,�0�0�� 
$�SHUVRQ�DW�OHDVW����\HDUV�RI�DJH�ZLWK�DSSURYHG�DFDGHPLF�TXDOLILFDWLRQV��WUDLQLQJ�DQG�
��\HDUV�UHOHYDQW�UHVSRQVLEOH�H[SHULHQFH�ZKR�KDV�PDGH�VLJQLILFDQW�FRQWULEXWLRQV�WR�WKH�
VFLHQFH�DQG�SUDFWLFH�RI�SURIHVVLRQ�RI�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ�RU�KDV�JLYHQ�
GLVWLQJXLVKHG�VHUYLFH�WR�LQGXVWU\�RU�HGXFDWLRQ� 
 
3URIHVVLRQDO�0HPEHU��0�,�0�0�� 
$�SHUVRQ�DW�OHDVW����\HDUV�RI�DJH��ZLWK�DSSURYHG�DFDGHPLF�TXDOLILFDWLRQV�DQG�WUDLQLQJ��
KDYLQJ�DW�OHDVW���\HDUV�UHVSRQVLEOH�H[SHULHQFH�LQ�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��
RU�D�SHUVRQ�DW�OHDVW����\HDUV�RI�DJH��ZLWK�DW�OHDVW����\HDUV�RI�H[SHULHQFH�ZLWK�SUDFWLFDO�
UHVSRQVLELOLW\��DV�GHPRQVWUDWHG�E\�WKHVLV�GLVVHUWDWLRQ�RU�UHSRUW�DQG�LQWHUYLHZ� 
 
$VVRFLDWH�0HPEHU��$�0�,�0�0�� 
$�SHUVRQ�DW� OHDVW� ��� \HDUV� RI� DJH��ZKR�SRVVHVVHV�DQ� LQWHUHVW� LQ�0DWHULDOV�6FLHQFH�
DQG� (QJLQHHULQJ� EXW� KDYH� QRW� DFTXLUHG� WKH� QHFHVVDU\� H[SHULHQFH� RU� REWDLQHG� WKH�
TXDOLILFDWLRQ��JRYHUQLQJ�HQWU\� WR�0HPEHU�JUDGH��$Q�$VVRFLDWH�0HPEHU��RQ�REWDLQLQJ�
WKH�QHFHVVDU\�TXDOLILFDWLRQV��PD\�DSSO\�IRU�WUDQVIHU�WR�0HPEHU�JUDGH� 
 
&RPSDQ\�0HPEHU 
$Q\�FRPSDQ\�WKDW�LV�LQYROYHG�RU�KDV�LQWHUHVW�LQ�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ�ZLOO�
EH�TXDOLILHG�WR�MRLQ�DV�D�FRPSDQ\�PHPEHU�� 
 
2UGLQDU\�0HPEHU 
$Q\�0DOD\VLDQ�&LWL]HQ�DQG�DERYH�WKH�DJH�RI����\HDUV�HQJDJHG�LQ�DFWLYLWLHV�UHODWHG�WR�
UHVHDUFK�� GHYHORSPHQW� DQG�DSSOLFDWLRQV� LQ�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ� VKDOO�
TXDOLI\� IRU�2UGLQDU\�0HPEHUVKLS�� 2QO\�2UGLQDU\�0HPEHUV� ZKR�PHHW� WKH� QHFHVVDU\�
PLQLPXP� UHTXLUHPHQWV� PD\� DSSO\� IRU� WUDQVIHU� WR� PHPEHUVKLS� JUDGHV� RI� )HOORZ��
0HPEHU�DQG�$VVRFLDWH�0HPEHU�DQG�PD\�XVH�WKH�DEEUHYLDWHG�WLWOHV�XSRQ�WUDQVIHU� 
 
6WXGHQW�0HPEHU 
$�VWXGHQW�PHPEHU�VKDOO� EH�D�SHUVRQ�QRW�XQGHU���� \HDUV�RI� DJH�ZKR�DW� WKH� WLPH�RI�
DSSOLFDWLRQ�VDWLVILHV�WKH�&RXQFLO�WKDW�KH�KDV�UHFHLYHG�D�JRRG�JHQHUDO�HGXFDWLRQ�DQG�LV�
VWXG\LQJ� VXEMHFWV� UHODWHG� WR� 0DWHULDOV� 6FLHQFH� RU� (QJLQHHULQJ�� $� VWXGHQW� PHPEHU�
VKDOO�WUDQVIHU�WR�WKH�JUDGH�RI�2UGLQDU\�0HPEHU�DIWHU�JUDGXDWLRQ�SURYLGHG�KH�RU�VKH�LV�
VXLWDEO\� TXDOLILHG� DQG�DV� VRRQ� DV�KH� RU� VKH� LV� HDUQLQJ� D� IXOO-WLPH�VDODU\��$�6WXGHQW�
VKDOO� QRW� EHFRPH� � PHPEHU� RI� WKH� ,00� ZLWKRXW� WKH� SULRU� DSSURYDO� RI� WKH� 9LFH-
&KDQFHOORU�RU�+HDG�RI�'HSDUWPHQW�RI�WKH�XQLYHUVLW\�RU�UHOHYDQW�DXWKRULW\�FRQFHUQHG� 
� 

)5((�2UGLQDU\�0HPEHUVKLS�IRU�$IILOLDWHV�� 
 
7KH� ,QVWLWXWH� RI� 0DWHULDOV�� 0DOD\VLD� ZLOO� UHFRJQL]H� PHPEHUV� RI� YDULRXV�
SURIHVVLRQDO� LQVWLWXWLRQV� DQG� VRFLHWLHV� IRU� PHPEHUVKLS� DW� ³2UGLQDU\� *UDGH´�
ZLWKRXW�DQ\�DQQXDO�VXEVFULSWLRQV��6XFK�PHPEHUV�VKDOO�VXEPLW�WR�,00�SURRI�RI�
WKHLU� FXUUHQW� PHPEHUVKLS� RI� WKH� UHVSHFWLYH� LQVWLWXWLRQV� WRJHWKHU� ZLWK� WKHLU�
DSSOLFDWLRQ�  
  
0HPEHUV� RI� WKH� IROORZLQJ� LQVWLWXWLRQV� DQG� VRFLHWLHV� DUH� HOLJLEOH� WR� DSSO\� IRU�
DIILOLDWH�PHPEHUVKLS� 
�� $PHULFDQ�:HOGLQJ�6RFLHW\ 
�� $VLDQ�:HOGLQJ�)HGHUDWLRQ 
�� %RDUG�RI�$UFKLWHFWV�0DOD\VLD 
�� %RDUG�RI�(QJLQHHUV��0DOD\VLD 
�� (QJLQHHULQJ�,QVWLWXWHV�XQGHU�WKH�(QJLQHHULQJ�&RXQFLO�RI�8. 
�� *HRORJLFDO�6RFLHW\�RI�0DOD\VLD 
�� ,QVWLWXW�.LPLD�0DOD\VLD 
�� ,QVWLWXWH�RI�&RUURVLRQ�8. 
�� ,QVWLWXWH�RI�0DWHULDOV�6LQJDSRUH 
��� ,QVWLWXWH�RI�3K\VLFV�0DOD\VLD 
��� ,QVWLWXWLRQ�RI�(QJLQHHUV��0DOD\VLD 
��� -DEDWDQ�0LQHUDOV�	�*HRVFLHQFH  
��� 0DOD\VLDQ�0HGLFDO�$VVRFLDWLRQ 
��� 0DOD\VLDQ�1XUVHV�$VVRFLDWLRQ 
��� 0DOD\VLDQ�6RFLHW\�IRU�1RQ-'HVWUXFWLYH�7HVWLQJ 
��� 0DOD\VLDQ�:HOGLQJ�	�-RLQLQJ�6RFLHW\ 
��� 1DWLRQDO�$VVRFLDWLRQ�RI�&RUURVLRQ�(QJLQHHUV�86$ 
��� 3HUVDWXDQ�$UNLWHN�0DOD\VLD 
��� 3ODVWLFV�	�5XEEHU�,QVWLWXWH�RI�0DOD\VLD 
��� 6LQJDSRUH�:HOGLQJ�6RFLHW\ 
��� 6RFLHW\�RI�3HWUROHXP�(QJLQHHUV 
��� 6WHHO�6WUXFWXUHV�3DLQWLQJ�&RXQFLO�86$ 
��� 7KH�:HOGLQJ�,QVWLWXWH�8.  

)5((�&RPSDQ\�0HPEHUVKLS�IRU�$IILOLDWHV�� 
 
7KH� ,QVWLWXWH� RI� 0DWHULDOV�� 0DOD\VLD� ZLOO� UHFRJQL]H� YDULRXV� SURIHVVLRQDO�
LQVWLWXWLRQV�DQG�DVVRFLDWLRQV�IRU�PHPEHUVKLS�DW�³&RPSDQ\�*UDGH´�ZLWKRXW�DQ\�
DQQXDO�VXEVFULSWLRQV�  
  
&RPSDQLHV�UHJLVWHUHG�ZLWK�WKH�IROORZLQJ�7UDGH�$VVRFLDWLRQV�DUH�UHFRJQL]HG�IRU�
$IILOLDWH�&RPSDQ\�0HPEHUVKLSV� 
�� )HGHUDWLRQ�RI�0DOD\VLDQ�0DQXIDFWXUHUV��)00� 
�� 0DOD\VLDQ�2IIVKRUH�&RQWUDFWRUV�$VVRFLDWLRQ��02&$� 
�� 0DOD\VLDQ�2LO�	�*DV�(QJLQHHULQJ�&RXQFLO��02*(&� 
�� 0DOD\VLDQ�2LO�	�*DV�6HUYLFHV�&RXQFLO��02*6&� 
 
7KH�FRPSDQLHV�VKDOO�VXEPLW� WR� ,00�SURRI�RI� WKHLU� FXUUHQW�PHPEHUVKLS�DW� WKH�
UHVSHFWLYH�WUDGH�DVVRFLDWLRQV�WRJHWKHU�ZLWK�WKHLU�DSSOLFDWLRQ� 

127(�� 7KH� DERYH� SURYLVLRQV� IRU� DIILOLDWH� PHPEHUVKLS� IRU� LQGLYLGXDOV� DQG�
FRPSDQLHV�ZDV�DSSURYHG�E\� WKH�,00�&RXQFLO� LQ�DFFRUGDQFH�ZLWK� WKH�SRZHUV�
YHVWHG� LQ� WKH� &RXQFLO� DV� SHU� &ODXVH� ������ RI� WKH� ,00� &RQVWLWXWLRQ� DQG� ZDV�
VXEVHTXHQWO\�HQGRUVHG�E\�PHPEHUV�DW�LWV���VW�$QQXDO�*HQHUDO�0HHWLQJ�KHOG�RQ�
��WK�0DUFK������ 
 

(PDLO���VHFUHWDULDW#LRPP�RUJ�P\����:HEVLWH���ZZZ�LRPP�RUJ�P\ 

/E^d/dhd��K&�D�d�Z/�>^͕�
D�>�z^/� 

([KLELWLRQ�DW�./(6)�#�0,(&&�
���� 

8L70�0DWHULDOV�/HFWXUH�&RPSHWLWLRQ� 
���� 

�-'D\�6\PSRVLXP�RQ�0DWHULDOV�
3URFHVVLQJ��,QVSHFWLRQ�	�7HVWLQJ����� 

)LUVW�,00�,QWHUQDWLRQDO�$SSOLHG�
9LEUDWLRQ�&RQIHUHQFH��,$9,&������ 
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,QWURGXFWLRQ 
 
&RFRQXW� LV� RQH� RI� WKH� ELJJHVW� DQG�PRVW� YDOXDEOH� FRPPHUFLDO�
FURSV� LQ� 0DOD\VLD�� 7KH� FRFRQXW� SURGXFWLRQ� LQGXVWU\� LV� VWLOO�
H[SHFWHG�WR�H[SDQG�DV�WKH�GHPDQG�IRU�FRFRQXW�SURGXFWV�LQ�ERWK�
GRPHVWLF� DQG�JOREDO�PDUNHWV�DUH� LQFUHDVLQJ�JUDGXDOO\��ZLWK� LWV�
DQQXDO� JURZWK� UDWH� �&$*5�� IRUHFDVWHG� WR� EH� ������ EHWZHHQ�
WKH�\HDU�����-�����>�@��+RZHYHU��DV�WKH�SURGXFWLRQ�RI�FRFRQXW�
UDPSV�XS��WKH�TXDQWLW\�RI�FRFRQXW�ZDVWH�QHHGHG�WR�EH�GLVSRVHG�
DOVR� LQFUHDVHV�� 7KLV� KDV� FDXVHG� DQ� DEXQGDQFH� RI� FRFRQXW�
ZDVWH�WKDW�QHHGV�WR�EH�GLVSRVHG�RI��,Q�IDFW�� LW�LV�HVWLPDWHG�WKDW�
DURXQG� ���� PLOOLRQ� WRQQHV� RI� DJULFXOWXUDO� ZDVWH� �LQFOXGLQJ�
FRFRQXW� ZDVWH�� DUH� GLVSRVHG� RI� LQWR� ODQGILOOV� DOO� DURXQG� WKH�
FRXQWU\� >�@�� 7KHUHIRUH�� LW� LV� LPSRUWDQW� WR� DGG�FUHDWH� YDOXHV� IRU�
FRFRQXW� ZDVWH� E\� GHYHORSLQJ� PRUH� SURGXFWV� DQG� PHWKRGV�
ZKLFK�XWLOLVH�FRFRQXW�ZDVWH�DV�D�PDLQ�FRQVWLWXHQW� 
 
,Q� RUGHU� WR� XWLOL]H� FRFRQXW� ZDVWH�� ZH� KDYH� GHVLJQHG� DQG�
SURGXFHG� D�&RFRQXW� )LEUH-� %DVHG�6ROLWDU\�%HHKLYH� �)LJXUH� ���
ZKLFK� ZLOO� DOVR� EULQJ� EHQHILWV� WR� WKH� 0DOD\VLD
V� DJULFXOWXUDO�
LQGXVWU\�DV�D�ZKROH��7KH�6ROLWDU\�%HHKLYH�LV�GHVLJQHG�WR�DWWUDFW�
VROLWDU\� EHHV� IRU� SROOLQDWLRQ� SXUSRVHV�� 6ROLWDU\� EHHV�� ZKLFK�
PDNH�XS�RYHU�����RI� WKH�HQWLUH�EHH�SRSXODWLRQ��DUH�EHHV� WKDW�
OLYH�DORQH�DQG�GR�QRW� OLYH� LQ�KLYHV��7KH\� W\SLFDOO\�QHVW� LQ�VPDOO�
KROHV� WKDW� FDQ� EH� IRXQG� RQ� ZRRG�� SODQW� VWHPV�� DQG� HYHQ�
PDQPDGH� VWUXFWXUHV� VXFK� DV� EULFN� ZDOOV� RU� VWHHO� SROHV�� 7KLV�
SURGXFW�DUWLILFLDOO\�LQFUHDVHV�WKH�SRSXODWLRQ�RI��VROLWDU\�EHHV�LQ�D�
GHVLJQDWHG�DUHD��WKXV�SRWHQWLDOO\� LQFUHDVLQJ�WKH�SROOLQDWLRQ�UDWH�
DQG�VXEVHTXHQWO\�WKH�TXDOLW\�DQG�YDOXH�RI�DJULFXOWXUDO�SURGXFH� 

)LJXUH����&RFRQXW�)LEUH-%DVHG�6ROLWDU\�%HHKLYH� 

'HVLJQ� 
 
7KH�&RFRQXW�)LEUH-%DVHG�6ROLWDU\�%HHKLYH�FRQWDLQV���GLIIHUHQW�
SDUWV�� D� ZDWHUSURRI� RXWHU� VKHOO� DQG� D� FRFRQXW� ILEUH� SXOS� LQQHU�
EHH� TXDUWHUV�� 7KH� LQQHU� EHH� TXDUWHUV� ZHUH� IDEULFDWHG� XVLQJ�
FRFRQXW� ILEUH� SDSHU� SXOS� FRPSOHWHO\� WR� UHFUHDWH� HPSW\� OLYLQJ�
VSDFHV��KROHV�� IRU� WKH�VROLWDU\�EHHV��7KH�XVDJH�RI� WKH�FRFRQXW�
ILEUH� SDSHU� SXOS� VWHPV� IURP� WZR� GLIIHUHQW� UHDVRQV�� ��� 6ROLWDU\�
EHHV�ZLOO�EH�DEOH�WR�OLYH�LQ�DQ\�REMHFW�ZLWK�YDU\LQJ�PDWHULDOV�DV�
ORQJ�DV�WKH�KROH�PHHWV�WKH�UHTXLUHG�GLDPHWHU�DQG�OHQJWK�IRU�LWV�
VL]H�����7KH�LQVSLUDWLRQ�IURP�VRPH�VSHFLHV�RI�EHHV��ZDVSV�DQG�
KRUQHWV� ZKR� PDNH� WKHLU� QHVWV� RXW� RI� SDSHU� SXOS� �E\� FKHZLQJ�
GHDG�ZRRG�DQG�UHJXUJLWDWLQJ�WR�IRUP�WKH�QHVWV���7KH�PDLQ�EHQH�
ILW�RI�XVLQJ�WKH�FRFRQXW�ILEUH�SXOS�WR�PDNH�WKH�LQQHU�EHH�TXDUWHUV�
LV�WKDW�LW�KDV�YHU\�ORZ�FRVW�RI�SURGXFWLRQ��VLQFH�FRFRQXW�ZDVWH�LV�
DEXQGDQW�� $GGLWLRQDOO\�� WKH� HQWLUH� SURFHVV� ZLOO� EH� VXLWDEOH� IRU�
PDVV�SURGXFWLRQ�DQG�WKH�GLPHQVLRQV�RI�WKH�KROH�RSHQLQJV�PD\�
EH�YDULHG�EDVHG�RQ�WKH�VL]H�RI�EHHV�D�XVHU�LQWHQGV�WR�KRXVH�� 

/DVWO\�� WKH� FRFRQXW� ILEUH� SDSHU� SXOS� LV� EUHDWKDEOH�� ZKLFK� FDQ�
DVVLVW�LQ�VWRSSLQJ�WKH�JURZWK�RI�PROGV�DQG�SDUDVLWHV�LQ�WKH�EHH�
QHVW�� 7KH� FRPSRVLWLRQ� ��&)�:3�6� ����� &RFRQXW� )LEUH�� ���
:DVWH�3DSHU�����6WDUFK��ZDV�FKRVHQ� WR�SURGXFH� WKH�FRFRQXW�
ILEUH-EDVHG�DUWLILFLDO�VROLWDU\�EHHKLYH�DV�LW�GLVSOD\HG�WKH�KLJKHVW�
WHQVLOH� VWUHQJWK� ������ 03D�� DQG� WKH� ORZHVW� ZDWHU� DEVRUSWLRQ�
���������DV�VKRZQ�LQ�)LJXUH���DQG�)LJXUH���� UHVSHFWLYHO\��7KLV�
DOORZV� IRU� D� KLJKHU� GXUDELOLW\�� OLIHVSDQ� DQG�ZHDWKHU� UHVLVWDQFH�
IRU�WKH�FRFRQXW�ILEUH-EDVHG�DUWLILFLDO�EHHKLYH�� 

)LJXUH� �� 7HQVLOH� VWUHQJWK� RI� SDSHU� VSHFLPHQV� RI� SXOS�
FRPSRVLWLRQV�EDVHG�RQ�7$33,�7����RP-���7HQVLOH�3URSHUWLHV�
RI�3DSHU�DQG�3DSHUERDUG�� 

)LJXUH� �� :DWHU� DEVRUSWLRQ� RI� SDSHU� VSHFLPHQV� RI� SXOS�
FRPSRVLWLRQV� 

3URGXFWLRQ�3URFHGXUH 
 
7KHUH� DUH� �� PDLQ� VWHSV� LQYROYHG� LQ� WKH� SURGXFWLRQ� RI� WKH�
&RFRQXW� )LEUH-%DVHG� 6ROLWDU\� %HHKLYH� �)LJXUH� ���� )LUVW��
GLVFDUGHG� \RXQJ� FRFRQXW� KXVNV� ZHUH� FROOHFWHG� IURP� ORFDO�
FRFRQXW�YHQGRUV��7KH�H[RFDUS��RXWHU�OD\HU��HQGRFDUS��WKH�LQQHU�
OD\HU� DQG�HQGRVSHUP� �WKH�PHDW��ZHUH� UHPRYHG� WR� RQO\� REWDLQ�
WKH�PHVRFDUS�ZKLFK�PRVWO\�FRQVLVWV�RI�FRLUV��1H[W��WKH�FRFRQXW�
KXVNV�ZHUH�VHQW�WKURXJK�D�FOHDQLQJ�SURFHVV�WR�UHPRYH�WKH�GLUW�
DWWDFKLQJ� WR� WKH� FRLUV� E\� XVLQJ� D�PHWDO� EUXVK� IRU� HIIHFWLYH�GLUW�
FOHDQLQJ��7KH�FOHDQ�FRFRQXW�KXVNV�ZHUH�WKHQ�VHQW�LQWR�DQ�DJLQJ�
RYHQ�DW�D�WHPSHUDWXUH�RI�����R&�IRU�IRXU�WR�ILYH�KRXUV�WR�UHPRYH�
H[FHVV� PRLVWXUH�� 7KH� GULHG� FRLUV� ZHUH� WKHQ� VKUHGGHG� LQWR�
VPDOOHU�ELWV�RI�FRLUV�XVLQJ�WKH�VKUHGGLQJ�PDFKLQH��,Q�VWHS����WKH�
VKUHGGHG�FRLUV�ZHUH�ERLOHG�LQ�ZDWHU�DW�����R&�IRU�RQH�KRXU�ZLWK�
WKH�DGGLWLRQ�RI�EDNLQJ�VRGD��VRGLXP�ELFDUERQDWH�� WR�VRIWHQ� WKH�
FRLUV�DQG�UHPRYH�WKH�OLJQLQ�IRXQG�

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

DĂƚĞƌŝĂůƐ�DŝŶĚ 



�ϱϱ 

 

DEVELOPMENT OF COCONUT FIBRE-BASED SOLITARY  

BEEHIVE FOR POLLINATION 

STUDENT EDITORIAL 

7KH� FRRNHG� FRFRQXW� ILEUH� ZDV� WKHQ� EOHQGHG� WRJHWKHU� ZLWK� D�
VPDOO�DPRXQW�RI�ZDVWH�SDSHU�DQG�VWDUFK�WR�IRUP�D�SXOS��/DVWO\��
WKH�ILEHU�SXOS�ZDV�LQVHUWHG�DQG�FRPSDFWHG�LQ�D��'�KRQH\FRPE�
PRXOG� VXUURXQGHG� E\� WKH� IUDPHV� XVLQJ� WKH� SUHVV� ZKLFK� WKH�
HTXLSPHQW�DUH�VKRZQ�LQ�)LJXUH����DQG�GULHG�LQ�WKH�RYHQ�DW����R&�
XQWLO� FRPSOHWHO\� GU\�� )LQDOO\�� WKH� FRFRQXW� ILEUH� SXOS� LQQHU� EHH�
TXDUWHUV�ZDV�IRUPHG� 

)LJXUH� ��� 3URGXFWLRQ� SURFHGXUH� RI� WKH� &RFRQXW� )LEUH-%DVHG�
6ROLWDU\�%HHKLYH 

)LJXUH� �� %HHKLYH� KRQH\FRPE� PRXOG�� SUHVV� DQG� IUDPH� SUR�
GXFHG�XVLQJ��'�SULQWHU��OHIW�WR�ULJKW� 

&RQFOXVLRQ 
 
,Q�FRQFOXVLRQ��WKH�FRFRQXW�ILEUH-EDVHG�DUWLILFLDO�VROLWDU\�EHHKLYH�
LV�DQWLFLSDWHG�WR�EH� LPSOHPHQWHG�E\�WKH�IDUPHUV� LQ�0DOD\VLD� LQ�
IXWXUH�WR�SURPRWH�DUWLILFLDO�SROOLQDWLRQ�LQ�WKH�DJULFXOWXUDO�LQGXVWU\��
7KLV�FDQ�JUHDWO\�LQFUHDVH�WKH�QXPEHU�RI�FURS�SURGXFWLRQ��DQG�DW�
WKH� VDPH� WLPH� SUHVHUYHV� WKH� UDSLGO\� GHFOLQLQJ� VROLWDU\� EHH�
SRSXODWLRQ� 
 
5HIHUHQFHV 
 
>�@�$JDPXWKX��3'3�������&KDOOHQJHV�DQG�RSSRUWXQLWLHV�LQ�DJUR-
ZDVWH�PDQDJHPHQW��DQ�$VLDQ�SHUVSHFWLYH��7RN\R��V�Q� 
>�@�0RUGRU�,QWHOOLJHQFH�������µ&RFRQXW�SURGXFWV�PDUNHW-�JURZWK��
WUHQGV��&29,'-���LPSDFW��DQG�IRUHFDVWV�������-������¶��YLHZHG�
���-DQXDU\�������KWWSV���ZZZ�PRUGRULQWHOOLJHQFH�FRP��LQGXVWU\-
UHSRUWV�FRFRQXW-SURGXFWV-PDUNHW� 

7DQ�-XQ�)DQJ 
%DFKHORU� RI� 0DWHULDOV� (QJLQHHULQJ� ZLWK�
+RQRXUV�� 7XQNX� $EGXO� 5DKPDQ� 8QLYHUVLW\�
&ROOHJH 

7HRK�0LQ�:HL 
%DFKHORU� RI� 0DWHULDOV� (QJLQHHULQJ� ZLWK�
+RQRXUV�� 7XQNX� $EGXO� 5DKPDQ� 8QLYHUVLW\�
&ROOHJH 

5HSRUWHG�DQG�HGLWHG�E\� 

,JQDWLXV�/LP�<X]H 
%DFKHORU� RI� 0DWHULDOV� (QJLQHHULQJ� ZLWK�
+RQRXUV�� 7XQNX� $EGXO� 5DKPDQ� 8QLYHUVLW\�
&ROOHJH 

DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 
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)LJXUH����7KH�HYHQW�SRVWHU 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

)LJXUH����3DUWLFLSDQWV�SRVWHG�WKHLU�TXHVWLRQV�GXULQJ�WKH�4	$�
VHVVLRQ 

)LJXUH����*URXS�SKRWR�RI�WKH�VSHDNHU�DQG�SDUWLFLSDQWV 

:HELQDU��0ROGLQJ�6LPXODWLRQ 
ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�  

5HSRUWHG� E\�'U��/HH�;LDX�<HHQ��7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH��6HFUHWDU\�RI�,00�
3RO\PHU�&RPPLWWHH�� 
 
(GLWHG�E\�7V��'U��&KHZ�.KRRQ�+HH��7XQNX�$EGXO�5DKPDQ�8QLYHUVLW\�&ROOHJH 

�ĂƚĞ͗�ϯƌĚ�DĂƌĐŚ�ϮϬϮϭ 

sĞŶƵĞ͗�KŶůŝŶĞ�WůĂƞŽƌŵ�-�'ŽŽŐůĞ�DĞĞƚ 
3RO\PHU�&RPPLWWHH�RI�WKH�,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD�
�,00�� KDV� EHHQ� DFWLYHO\� FRQQHFWLQJ� SHRSOH� IURP� WKH�
LQGXVWU\� ZLWK� DFDGHPLFLDQV� IRU� NQRZOHGJH� DQG�
H[SHULHQFH� VKDULQJ�� 0HDQZKLOH�� WKH� )DFXOW\� RI�
(QJLQHHULQJ� DQG� 7HFKQRORJ\� �)2(7��� 7XQNX� $EGXO�
5DKPDQ� 8QLYHUVLW\� &ROOHJH� �7$5� 8&�� KDV� DOVR� EHHQ�
ZRUNLQJ� KDUG� LQ� FORVLQJ� WKH� JDS� EHWZHHQ� WKH� DFDGHPLD�
DQG� WKH� LQGXVWU\�� 1XPHURXV� LQGXVWULDO� WDONV� DQG� YLVLWV�
KDYH� EHHQ� KHOG� IRU� LWV� HQJLQHHULQJ� VWXGHQWV� WR� HQKDQFH�
WKHLU� OHDUQLQJ� DQG� XQGHUVWDQGLQJ� RI� YDULRXV� DVSHFWV� RI�
HQJLQHHULQJ�� 
 
:KLOVW� VWXGHQWV� KDYH� EHHQ� PRVWO\� OHDUQLQJ� RQOLQH� IURP�
KRPH� GXULQJ� WKH�&29,'-��� SDQGHPLF�� ,00� DQG� )2(7��
7$5� 8&� KDYH� QHYHU� VWRSSHG� EULQJLQJ� WKH� LQGXVWU\�
H[SHUWV� WR� VKDUH� WKHLU� NQRZOHGJH� DQG� H[SHULHQFH� ZLWK��

VWXGHQWV��7RJHWKHU�ZLWK�,00��)2(7�KDG�RUJDQL]HG�D�IUHH�
ZHELQDU� RQ� PROGLQJ� VLPXODWLRQ� RQ� 0DUFK� ��� ������ 7KH�
HYHQW� ZDV� FR-RUJDQL]HG� E\� WKH� 0DWHULDOV� (QJLQHHULQJ�
6RFLHW\��0(62���7$5�8&��� 
 
7KH�JXHVW� VSHDNHU��0U��6WHYHQ� IURP�0ROGH[�'�7DLZDQ��
GHOLYHUHG� KLV� WDON� RQ� PRXOGLQJ� VLPXODWLRQ� YLD� *RRJOH�
0HHW�� 'XULQJ� WKH� ZHELQDU�� 0U�� 6WHYHQ� KDG� VKDUHG� KLV�
NQRZOHGJH�RQ� LQMHFWLRQ�PRXOGLQJ�PDQXIDFWXULQJ�DQG� WKH�
UROH�RI�FRPSXWHU-DLGHG�HQJLQHHULQJ� LQ� WKH�PDQXIDFWXULQJ�
SURFHVV��7KH�ZHELQDU�ZDV�ZHOO� UHFHLYHG�E\�WKH�VWXGHQWV�
DQG�WKH�SXEOLF��$�WRWDO�RI����SDUWLFLSDQWV�KDG�DWWHQGHG�WKH�
ZHELQDU��$�JURXS�SKRWR�RI�WKH�ZHELQDU�LV�VKRZQ�LQ�)LJXUH�
���$�4	$�VHVVLRQ��ZKLFK�ODVWHG�IRU����PLQXWHV��ZDV�KHOG�
ZLWK� 0U�� 6WHYHQ� DQG� 0U�� (GZDUG� �IURP� 0ROGH[�'�� WR�
DQVZHU�DOO�WKH�TXHVWLRQV�IURP�WKH�SDUWLFLSDQWV��)LJXUH�����
7KH�ZHELQDU�HQGHG�DW�QRRQ�DIWHU�WKH�4	$�VHVVLRQ�� 
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DĂƚĞƌŝĂůƐ�DŝŶĚ 

�QG�6\PSRVLXP�RQ�5DLOZD\�,QIUDVWUXFWXUH�	�(QJLQHHULQJ 

5HSRUWHG�E\��3URI��'U��$QG\�&KLW�7DQ��87$5��6\PSRVLXP�&KDLUSHUVRQ 
(GLWHG�E\��$VVW��3URI��'U��2QJ�&KXDQ�)DQJ��87$5 

'DWH���UG�)HEUXDU\����� 
9HQXH��2QOLQH�=RRP�3ODWIRUP� 

9LUWXDO�V\PSRVLXP�KDOO��KWWSV���FULH�UHVHDUFK�XWDU�HGX�P\�6\PSRVLXP�KWPO 

7KH� V\PSRVLXP� ZDV� MRLQWO\� RUJDQL]HG� E\� &HQWUH� IRU�
5DLOZD\� ,QIUDVWUXFWXUH� DQG� (QJLQHHULQJ� �&5,(�� RI�
8QLYHUVLWL� 7XQNX�$EGXO�5DKPDQ� �87$5���0DOD\VLD�5DLO�
,QGXVWU\�&RUSRUDWLRQ��0$5,&���DQG�,QVWLWXWH�RI�0DWHULDOV��
0DOD\VLD� �,00��� 'XH� WR� WKH� FXUUHQW� &29,'-���
SDQGHPLF�� D� YLUWXDO� �-GD\� V\PSRVLXP� KDV� EHHQ�
RUJDQL]HG�IURP�����DP�XQWLO�����SP��7KH�V\PSRVLXP�LV�
DLPHG� DW� EULQJLQJ� WRJHWKHU� SUDFWLWLRQHUV� IURP� UDLOZD\�
LQGXVWULHV�� RZQHUV�� RSHUDWRUV�� UHVHDUFKHUV� DQG�
DFDGHPLD� WR� VKDUH� DQG� SURPRWH� UHVHDUFK� DFWLYLWLHV� WR�
VXSSRUW�WKH�QHZ�LQLWLDWLYHV�RI�H[SDQGLQJ�WKH�UDLO�QHWZRUN�
LQ� 0DOD\VLD� DQG� SURPRWLQJ� UDLOZD\� FRQQHFWLYLW\� ZLWKLQ�
WKH�$6($1�UHJLRQ��,W�KDV�SURYLGHG�D�IRUXP�IRU�H[FKDQJH�
RI� LGHDV�DQG�RSSRUWXQLWLHV� WR�QHWZRUN�ZLWK� UHVHDUFKHUV��
XQLYHUVLWLHV�� SUDFWLWLRQHUV� DQG� RZQHUV� LQ� WKH� IROORZLQJ�
DUHDV� 
�� 5DLOZD\V�LQIUDVWUXFWXUHV 
�� 6DIHW\�DQG�VWDQGDUGV 
�� 2SHUDWLRQ�VDIHW\��UHOLDELOLW\�DQG�PDLQWDLQDELOLW\ 
�� 6RFLDO��HQYLURQPHQWDO�DQG�HFRQRPLF�LVVXHV 
�� (GXFDWLRQ�DQG�WUDLQLQJ 
�� 7UDQVSRUWDWLRQ�DQG�RSWLPL]DWLRQ�RI�WUDIILF�FRQWURO 

)LJXUH����9LUWXDO�6\PSRVLXP�+DOO 

7KH�V\PSRVLXP�UHFHLYHG�RYHUZKHOPLQJ�UHVSRQVH�ZLWK�D�
WRWDO� RI� ���� ORFDO� DQG� IRUHLJQ� SDUWLFLSDQWV� ZKR� DWWHQGHG�
WKH�YLUWXDO�V\PSRVLXP�ZKLFK�ZDV�RUJDQL]HG�IURP�WKH�ZHE
-EDVHG� V\PSRVLXP� KDOO� YLD� =RRP� SODWIRUP�� $IWHU� WKH�
RSHQLQJ� VSHHFKHV� GHOLYHUHG� E\� WKH� 6\PSRVLXP� &KDLU���
3URI�� $QG\� 7DQ� DQG� 87$5� 3UHVLGHQW�� 3URI�� 'U�� ,U�� (ZH�
+RQJ�7DW�� WKH�V\PSRVLXP�ZDV�RIILFLDWHG�E\� WKH�0LQLVWHU�

RI� 7UDQVSRUW�� <%�'DWXN�6HUL� ,U�� 'U��:HH�.D�6LRQJ�� 7KH�
PLQLVWHU�KDV�XQGHUVFRUHG� WKH�JRYHUQPHQW¶V�FRPPLWPHQW�
RQ� UDLOZD\� QHWZRUN� H[SDQVLRQ� WKURXJKRXW� WKH� FRXQWU\�
VXFK�DV�WKH�ILUVW�DQG�VHFRQG�SKDVH�RI�057�6XQJDL�%XORK�
–� .DMDQJ� /LQH�� DQG� WKH� (DVW� &RDVW� 5DLO� /LQN� �(&5/���
6XFK� LQLWLDWLYHV� ZRXOG� FDWDO\VH� WKH� PRPHQWXP� RQ� WKH�
QHHG� IRU� UDLOZD\� VHUYLFHV�� WUDLQLQJ�� HGXFDWLRQ�� DQG�
UHVHDUFK� 
 
$W� WKLV� V\PSRVLXP�� �� NH\QRWHV� VSHDNHUV�� �� ORFDO�
VSHDNHUV�DQG���RYHUVHDV� VSHDNHUV�ZHUH� LQYLWHG��$OO� WKH�
VSHDNHUV� DUH� GLVWLQJXLVKHG� LQGXVWU\� SOD\HUV� RU�
UHVHDUFKHUV�LQ�WKH�UDLOZD\�DUHD��7KH�WRSLFV�DGGUHVVHG�E\�
HDFK�VSHDNHU�DUH�VKRZQ�DV�EHORZ�LQ�FKURQRORJLFDO�RUGHU� 

����VW�.H\QRWH�WRSLF��&DSDFLW\�DQG�FDSDELOLW\�EXLOGLQJ <%KJ� 'DWXN� 'U�� 0RKG� <XVRII� 6XODLPDQ� �3UHVLGHQW� RI�
0$5,&� 

����QG�.H\QRWH�WRSLF��'LJLWDO� WUDQVIRUPDWLRQ� LQ�UDLOZD\�
LQGXVWU\�DQG�WHFKQRORJ\ 

<%KJ� 'DWR
� 'U�� ,U�� 7V�� 0RKG� $EGXO� .DULP� $EGXOODK�
�3UHVLGHQW�*URXS�&(2�RI�6HUED�'LQDPLN�*URXS�%HUKDG� 

��� 7RSLF�� (GXFDWLRQ� DQG� WUDLQLQJ� LQ� UDLOZD\��
FROODERUDWLRQ��FR-H[LVW�DQG�FHQWUH�RI�H[FHOOHQFH 

(Q�� =DNL� 0RKDPDG� �3ULQFLSDO� RI� 3UDVDUDQD� &HQWHU� RI�
([FHOOHQFH��3$&(�� 

��� 7RSLF�� .H\� WHFKQRORJLHV� IRU� VPDUW� RSHUDWLRQ� DQG�
PDLQWHQDQFH�RI�XUEDQ�UDLO�WUDQVLW 

3URI�� /LQ� -LDQKXL� �3URI��� 6WDWH� .H\� /DERUDWRU\� RI� 7UDFWLRQ�
3RZHU��3UHVLGHQW�RI�6RXWKZHVW�-LDRWRQJ�8QLYHUVLW\�4LQJGDR�
5DLO�7UDQVLW�5HVHDUFK�,QVWLWXWH� 

���7RSLF��0DLQWHQDQFH�RI�UDLOZD\�DVVHWV� LQ� WKH�HUD�RI�
LQGXVWU\���� 

3URI�� /HH�.DQJ-NXHQ� �3URI�� RI�7UDQVSRUWDWLRQ�3UDFWLFH��7KH�
+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\� 

��� 7RSLF�� 5HFHQW� WRSLFV� RQ� WKH� PDLQWHQDQFH� RI�
GHJUDGHG�WUDFNV�LQ�MDSDQ� 

'U��<RVKLWVXJX�0RPR\D��6HQLRU�&KLHI�5HVHDUFKHU��+HDG�RI�
7UDFN� 6WUXFWXUHV� DQG� *HRWHFKQRORJ\� /DERUDWRU\�� 7UDFN�
7HFKQRORJ\�'LYLVLRQ��5DLOZD\�7HFKQLFDO�5HVHDUFK�,QVWLWXWH� 

���7RSLF��5XEEHU�DV�DQ�H[FHOOHQW�HQJLQHHULQJ�PDWHULDO�
IRU� YLEUDWLRQ� DQG� VHLVPLF� FRQWURO� LQ� FLYLO� HQJLQHHULQJ�
VWUXFWXUHV 

'U�� 2U� 7DQ� 7HQJ� �'LUHFWRU� RI� 'RVKLQ� 5XEEHU� (QJLQHHULQJ�
3URGXFWV��0��6GQ��%KG�� 

���7RSLF��'HVLJQ�	�RSHUDWLRQDO�SDUDPHWHUV�LQIOXHQFLQJ�
HQYLURQPHQWDO� QRLVH� 	� YLEUDWLRQ� LPSDFW� DQG� LWV�
PLWLJDWLRQ�-�UHYLHZ�DQG�H[DPSOHV 

3URI�� 0RKG� 6DOPDQ� /HRQJ� �'LUHFWRU� RI� +L&R(�� ,QVWLWXWH� RI�
1RLVH�DQG�9LEUDWLRQ� 
8QLYHUVLWL�7HNQRORJL�0DOD\VLD� 

���7RSLF��8VH�FDVHV�DQG�WUHQGV�LQ�KLJK�VSHHG�UDLO 0U�� 7RP� .XWVFKHU� �+LJK� 6SHHG� ([SHUW�� 9LFH� 3UHVLGHQW��
6DOHV�IRU�6LHPHQV¶�+LJK-VSHHG�DQG�,QWHUFLW\�7UDLQV�6LHPHQV�
0RELOLW\�*PE+� 



�ϱϵ 

 DĂƚĞƌŝĂůƐ�DŝŶĚ 

�WZ/>�ϮϬϮϭ�/ƐƐƵĞ�ϯϬ 

)LJXUH����2IILFLDWLQJ�UHPDUNV�E\�0LQLVWHU�RI�7UDQVSRUW��<%�
'DWXN�6HUL�,U��'U��:HH�.D�6LRQJ 

)LJXUH� ��� .H\QRWH� VSHHFK� E\� <%KJ�� 'DWXN� 'U�� 0RKG�
<XVRII�6XODLPDQ 

)LJXUH����.H\QRWH�VSHHFK�E\�<%KJ�'DWR
�'U��,U��7V��0RKG�
$EGXO�.DULP�$EGXOODK 

7KH� V\PSRVLXP� HQGHG� DW� ����SP�� 3URI�� 7V�� &K0�� 'U��
0HOLVVD� &KDQ� &KLQ� +DQ�� WKH� +RQRUDU\� 6HFUHWDU\� RI�
,QVWLWXWH�RI�0DWHULDOV��0DOD\VLD�ZDV� LQYLWHG� WR�GHOLYHU� WKH��
FORVLQJ� UHPDUNV�� 6KH� UHFDSSHG� RQ� WKH� IRFXV� RI� WRSLFV�
VKDUHG� E\� WKH� KRQRXUDEOH� VSHDNHUV� DW� WKH� V\PSRVLXP�
VXFK� DV� EXLOGLQJ� KXPDQ� FDSLWDO�� RSHUDWLRQ� DQG�
PDLQWHQDQFH�RI�UDLOZD\��VHLVPLF�FRQWURO��QRLVH��YLEUDWLRQ��
DQG�KLJK-VSHHG�WUDLQ� 
 
/DVW� EXW� QRW� OHDVW�� WKH� RUJDQLVLQJ� FRPPLWWHH� ZLVKHV� WR�
H[SUHVV� WKHLU� DSSUHFLDWLRQ� WR� WKH� JROG� DQG� VLOYHU�
VSRQVRUV��6HUED�'LQDPLN�*URXS�%HUKDG��'RVKLQ�5XEEHU�
(QJLQHHULQJ�3URGXFWV��0��6GQ��%KG���DQG�&RODV�5DLO�$VLD�
6GQ��%KG��:LWKRXW�WKHLU�JHQHURXV�FRQWULEXWLRQ��WKLV�HYHQW�
ZRXOG�QRW�KDYH�EHHQ�D�VXFFHVV� 
 

)LJXUH� ��� 6SHHFK� GHOLYHUHG� E\� WKH� GLVWLQJXLVKHG�
VSHDNHUV�LQ�RQOLQH�=RRP�SODWIRUP� 
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