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3UHIDFH
6RLO�VXUYH\V�FRQWDLQ�LQIRUPDWLRQ�WKDW�DIIHFWV�ODQG�XVH�SODQQLQJ�LQ�VXUYH\�DUHDV��7KH\
KLJKOLJKW�VRLO�OLPLWDWLRQV�WKDW�DIIHFW�YDULRXV�ODQG�XVHV�DQG�SURYLGH�LQIRUPDWLRQ�DERXW
WKH�SURSHUWLHV�RI�WKH�VRLOV�LQ�WKH�VXUYH\�DUHDV��6RLO�VXUYH\V�DUH�GHVLJQHG�IRU�PDQ\
GLIIHUHQW�XVHUV��LQFOXGLQJ�IDUPHUV��UDQFKHUV��IRUHVWHUV��DJURQRPLVWV��XUEDQ�SODQQHUV�
FRPPXQLW\�RIILFLDOV��HQJLQHHUV��GHYHORSHUV��EXLOGHUV��DQG�KRPH�EX\HUV��$OVR�
FRQVHUYDWLRQLVWV��WHDFKHUV��VWXGHQWV��DQG�VSHFLDOLVWV�LQ�UHFUHDWLRQ��ZDVWH�GLVSRVDO�
DQG�SROOXWLRQ�FRQWURO�FDQ�XVH�WKH�VXUYH\V�WR�KHOS�WKHP�XQGHUVWDQG��SURWHFW��RU�HQKDQFH
WKH�HQYLURQPHQW�

9DULRXV�ODQG�XVH�UHJXODWLRQV�RI�)HGHUDO��6WDWH��DQG�ORFDO�JRYHUQPHQWV�PD\�LPSRVH
VSHFLDO�UHVWULFWLRQV�RQ�ODQG�XVH�RU�ODQG�WUHDWPHQW��6RLO�VXUYH\V�LGHQWLI\�VRLO�SURSHUWLHV
WKDW�DUH�XVHG�LQ�PDNLQJ�YDULRXV�ODQG�XVH�RU�ODQG�WUHDWPHQW�GHFLVLRQV��7KH�LQIRUPDWLRQ
LV�LQWHQGHG�WR�KHOS�WKH�ODQG�XVHUV�LGHQWLI\�DQG�UHGXFH�WKH�HIIHFWV�RI�VRLO�OLPLWDWLRQV�RQ
YDULRXV�ODQG�XVHV��7KH�ODQGRZQHU�RU�XVHU�LV�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQG�FRPSO\LQJ
ZLWK�H[LVWLQJ�ODZV�DQG�UHJXODWLRQV�

$OWKRXJK�VRLO�VXUYH\�LQIRUPDWLRQ�FDQ�EH�XVHG�IRU�JHQHUDO�IDUP��ORFDO��DQG�ZLGHU�DUHD
SODQQLQJ��RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR�VXSSOHPHQW�WKLV�LQIRUPDWLRQ�LQ�VRPH�FDVHV�
([DPSOHV�LQFOXGH�VRLO�TXDOLW\�DVVHVVPHQWV��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�
QUFV�PDLQ�VRLOV�KHDOWK���DQG�FHUWDLQ�FRQVHUYDWLRQ�DQG�HQJLQHHULQJ�DSSOLFDWLRQV��)RU
PRUH�GHWDLOHG�LQIRUPDWLRQ��FRQWDFW�\RXU�ORFDO�86'$�6HUYLFH�&HQWHU��KWWS���
RIILFHV�VF�HJRY�XVGD�JRY�ORFDWRU�DSS"DJHQF\ QUFV��RU�\RXU�15&6�6WDWH�6RLO
6FLHQWLVW��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�VRLOV�FRQWDFWXV�"
FLG QUFV���S�B��������

*UHDW�GLIIHUHQFHV�LQ�VRLO�SURSHUWLHV�FDQ�RFFXU�ZLWKLQ�VKRUW�GLVWDQFHV��6RPH�VRLOV�DUH
VHDVRQDOO\�ZHW�RU�VXEMHFW�WR�IORRGLQJ��6RPH�DUH�WRR�XQVWDEOH�WR�EH�XVHG�DV�D
IRXQGDWLRQ�IRU�EXLOGLQJV�RU�URDGV��&OD\H\�RU�ZHW�VRLOV�DUH�SRRUO\�VXLWHG�WR�XVH�DV�VHSWLF
WDQN�DEVRUSWLRQ�ILHOGV��$�KLJK�ZDWHU�WDEOH�PDNHV�D�VRLO�SRRUO\�VXLWHG�WR�EDVHPHQWV�RU
XQGHUJURXQG�LQVWDOODWLRQV�

7KH�1DWLRQDO�&RRSHUDWLYH�6RLO�6XUYH\�LV�D�MRLQW�HIIRUW�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW
RI�$JULFXOWXUH�DQG�RWKHU�)HGHUDO�DJHQFLHV��6WDWH�DJHQFLHV�LQFOXGLQJ�WKH�$JULFXOWXUDO
([SHULPHQW�6WDWLRQV��DQG�ORFDO�DJHQFLHV��7KH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ
6HUYLFH��15&6��KDV�OHDGHUVKLS�IRU�WKH�)HGHUDO�SDUW�RI�WKH�1DWLRQDO�&RRSHUDWLYH�6RLO
6XUYH\�

,QIRUPDWLRQ�DERXW�VRLOV�LV�XSGDWHG�SHULRGLFDOO\��8SGDWHG�LQIRUPDWLRQ�LV�DYDLODEOH
WKURXJK�WKH�15&6�:HE�6RLO�6XUYH\��WKH�VLWH�IRU�RIILFLDO�VRLO�VXUYH\�LQIRUPDWLRQ�

7KH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��SURKLELWV�GLVFULPLQDWLRQ�LQ�DOO�LWV�SURJUDPV
DQG�DFWLYLWLHV�RQ�WKH�EDVLV�RI�UDFH��FRORU��QDWLRQDO�RULJLQ��DJH��GLVDELOLW\��DQG�ZKHUH
DSSOLFDEOH��VH[��PDULWDO�VWDWXV��IDPLOLDO�VWDWXV��SDUHQWDO�VWDWXV��UHOLJLRQ��VH[XDO
RULHQWDWLRQ��JHQHWLF�LQIRUPDWLRQ��SROLWLFDO�EHOLHIV��UHSULVDO��RU�EHFDXVH�DOO�RU�D�SDUW�RI�DQ
LQGLYLGXDO
V�LQFRPH�LV�GHULYHG�IURP�DQ\�SXEOLF�DVVLVWDQFH�SURJUDP���1RW�DOO�SURKLELWHG
EDVHV�DSSO\�WR�DOO�SURJUDPV���3HUVRQV�ZLWK�GLVDELOLWLHV�ZKR�UHTXLUH�DOWHUQDWLYH�PHDQV

�



IRU�FRPPXQLFDWLRQ�RI�SURJUDP�LQIRUPDWLRQ��%UDLOOH��ODUJH�SULQW��DXGLRWDSH��HWF���VKRXOG
FRQWDFW�86'$
V�7$5*(7�&HQWHU�DW�����������������YRLFH�DQG�7''���7R�ILOH�D
FRPSODLQW�RI�GLVFULPLQDWLRQ��ZULWH�WR�86'$��'LUHFWRU��2IILFH�RI�&LYLO�5LJKWV������
,QGHSHQGHQFH�$YHQXH��6�:���:DVKLQJWRQ��'�&�������������RU�FDOO���������������
�YRLFH��RU�����������������7''���86'$�LV�DQ�HTXDO�RSSRUWXQLW\�SURYLGHU�DQG
HPSOR\HU�

�



LQGLYLGXDO�VRLOV�ZLWK�VLPLODU�VRLOV�LQ�WKH�VDPH�WD[RQRPLF�FODVV�LQ�RWKHU�DUHDV�VR�WKDW
WKH\�FRXOG�FRQILUP�GDWD�DQG�DVVHPEOH�DGGLWLRQDO�GDWD�EDVHG�RQ�H[SHULHQFH�DQG
UHVHDUFK�

7KH�REMHFWLYH�RI�VRLO�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�SXUH�PDS�XQLW�FRPSRQHQWV��WKH
REMHFWLYH�LV�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�ODQGIRUP�VHJPHQWV�WKDW�KDYH
VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��(DFK�PDS�XQLW�LV�GHILQHG�E\�D�XQLTXH
FRPELQDWLRQ�RI�VRLO�FRPSRQHQWV�DQG�RU�PLVFHOODQHRXV�DUHDV�LQ�SUHGLFWDEOH
SURSRUWLRQV��6RPH�FRPSRQHQWV�PD\�EH�KLJKO\�FRQWUDVWLQJ�WR�WKH�RWKHU�FRPSRQHQWV�RI
WKH�PDS�XQLW��7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�GLPLQLVKHV
WKH�XVHIXOQHVV�RU�DFFXUDF\�RI�WKH�GDWD��7KH�GHOLQHDWLRQ�RI�VXFK�ODQGIRUPV�DQG
ODQGIRUP�VHJPHQWV�RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�GHYHORSPHQW�RI
UHVRXUFH�SODQV��,I�LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��RQVLWH�LQYHVWLJDWLRQ�LV
QHHGHG�WR�GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�

6RLO�VFLHQWLVWV�PDNH�PDQ\�ILHOG�REVHUYDWLRQV�LQ�WKH�SURFHVV�RI�SURGXFLQJ�D�VRLO�PDS�
7KH�IUHTXHQF\�RI�REVHUYDWLRQ�LV�GHSHQGHQW�XSRQ�VHYHUDO�IDFWRUV��LQFOXGLQJ�VFDOH�RI
PDSSLQJ��LQWHQVLW\�RI�PDSSLQJ��GHVLJQ�RI�PDS�XQLWV��FRPSOH[LW\�RI�WKH�ODQGVFDSH��DQG
H[SHULHQFH�RI�WKH�VRLO�VFLHQWLVW��2EVHUYDWLRQV�DUH�PDGH�WR�WHVW�DQG�UHILQH�WKH�VRLO�
ODQGVFDSH�PRGHO�DQG�SUHGLFWLRQV�DQG�WR�YHULI\�WKH�FODVVLILFDWLRQ�RI�WKH�VRLOV�DW�VSHFLILF
ORFDWLRQV��2QFH�WKH�VRLO�ODQGVFDSH�PRGHO�LV�UHILQHG��D�VLJQLILFDQWO\�VPDOOHU�QXPEHU�RI
PHDVXUHPHQWV�RI�LQGLYLGXDO�VRLO�SURSHUWLHV�DUH�PDGH�DQG�UHFRUGHG��7KHVH
PHDVXUHPHQWV�PD\�LQFOXGH�ILHOG�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�FRORU��GHSWK�WR
EHGURFN��DQG�WH[WXUH��DQG�ODERUDWRU\�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�FRQWHQW�RI
VDQG��VLOW��FOD\��VDOW��DQG�RWKHU�FRPSRQHQWV��3URSHUWLHV�RI�HDFK�VRLO�W\SLFDOO\�YDU\�IURP
RQH�SRLQW�WR�DQRWKHU�DFURVV�WKH�ODQGVFDSH�

2EVHUYDWLRQV�IRU�PDS�XQLW�FRPSRQHQWV�DUH�DJJUHJDWHG�WR�GHYHORS�UDQJHV�RI
FKDUDFWHULVWLFV�IRU�WKH�FRPSRQHQWV��7KH�DJJUHJDWHG�YDOXHV�DUH�SUHVHQWHG��'LUHFW
PHDVXUHPHQWV�GR�QRW�H[LVW�IRU�HYHU\�SURSHUW\�SUHVHQWHG�IRU�HYHU\�PDS�XQLW
FRPSRQHQW��9DOXHV�IRU�VRPH�SURSHUWLHV�DUH�HVWLPDWHG�IURP�FRPELQDWLRQV�RI�RWKHU
SURSHUWLHV�

:KLOH�D�VRLO�VXUYH\�LV�LQ�SURJUHVV��VDPSOHV�RI�VRPH�RI�WKH�VRLOV�LQ�WKH�DUHD�JHQHUDOO\
DUH�FROOHFWHG�IRU�ODERUDWRU\�DQDO\VHV�DQG�IRU�HQJLQHHULQJ�WHVWV��6RLO�VFLHQWLVWV�LQWHUSUHW
WKH�GDWD�IURP�WKHVH�DQDO\VHV�DQG�WHVWV�DV�ZHOO�DV�WKH�ILHOG�REVHUYHG�FKDUDFWHULVWLFV
DQG�WKH�VRLO�SURSHUWLHV�WR�GHWHUPLQH�WKH�H[SHFWHG�EHKDYLRU�RI�WKH�VRLOV�XQGHU�GLIIHUHQW
XVHV��,QWHUSUHWDWLRQV�IRU�DOO�RI�WKH�VRLOV�DUH�ILHOG�WHVWHG�WKURXJK�REVHUYDWLRQ�RI�WKH�VRLOV
LQ�GLIIHUHQW�XVHV�DQG�XQGHU�GLIIHUHQW�OHYHOV�RI�PDQDJHPHQW��6RPH�LQWHUSUHWDWLRQV�DUH
PRGLILHG�WR�ILW�ORFDO�FRQGLWLRQV��DQG�VRPH�QHZ�LQWHUSUHWDWLRQV�DUH�GHYHORSHG�WR�PHHW
ORFDO�QHHGV��'DWD�DUH�DVVHPEOHG�IURP�RWKHU�VRXUFHV��VXFK�DV�UHVHDUFK�LQIRUPDWLRQ�
SURGXFWLRQ�UHFRUGV��DQG�ILHOG�H[SHULHQFH�RI�VSHFLDOLVWV��)RU�H[DPSOH��GDWD�RQ�FURS
\LHOGV�XQGHU�GHILQHG�OHYHOV�RI�PDQDJHPHQW�DUH�DVVHPEOHG�IURP�IDUP�UHFRUGV�DQG�IURP
ILHOG�RU�SORW�H[SHULPHQWV�RQ�WKH�VDPH�NLQGV�RI�VRLO�

3UHGLFWLRQV�DERXW�VRLO�EHKDYLRU�DUH�EDVHG�QRW�RQO\�RQ�VRLO�SURSHUWLHV�EXW�DOVR�RQ�VXFK
YDULDEOHV�DV�FOLPDWH�DQG�ELRORJLFDO�DFWLYLW\��6RLO�FRQGLWLRQV�DUH�SUHGLFWDEOH�RYHU�ORQJ
SHULRGV�RI�WLPH��EXW�WKH\�DUH�QRW�SUHGLFWDEOH�IURP�\HDU�WR�\HDU��)RU�H[DPSOH��VRLO
VFLHQWLVWV�FDQ�SUHGLFW�ZLWK�D�IDLUO\�KLJK�GHJUHH�RI�DFFXUDF\�WKDW�D�JLYHQ�VRLO�ZLOO�KDYH
D�KLJK�ZDWHU�WDEOH�ZLWKLQ�FHUWDLQ�GHSWKV�LQ�PRVW�\HDUV��EXW�WKH\�FDQQRW�SUHGLFW�WKDW�D
KLJK�ZDWHU�WDEOH�ZLOO�DOZD\V�EH�DW�D�VSHFLILF�OHYHO�LQ�WKH�VRLO�RQ�D�VSHFLILF�GDWH�

$IWHU�VRLO�VFLHQWLVWV�ORFDWHG�DQG�LGHQWLILHG�WKH�VLJQLILFDQW�QDWXUDO�ERGLHV�RI�VRLO�LQ�WKH
VXUYH\�DUHD��WKH\�GUHZ�WKH�ERXQGDULHV�RI�WKHVH�ERGLHV�RQ�DHULDO�SKRWRJUDSKV�DQG
LGHQWLILHG�HDFK�DV�D�VSHFLILF�PDS�XQLW��$HULDO�SKRWRJUDSKV�VKRZ�WUHHV��EXLOGLQJV��ILHOGV�
URDGV��DQG�ULYHUV��DOO�RI�ZKLFK�KHOS�LQ�ORFDWLQJ�ERXQGDULHV�DFFXUDWHO\�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

�



6RLO�0DS
7KH�VRLO�PDS�VHFWLRQ�LQFOXGHV�WKH�VRLO�PDS�IRU�WKH�GHILQHG�DUHD�RI�LQWHUHVW��D�OLVW�RI�VRLO
PDS�XQLWV�RQ�WKH�PDS�DQG�H[WHQW�RI�HDFK�PDS�XQLW��DQG�FDUWRJUDSKLF�V\PEROV
GLVSOD\HG�RQ�WKH�PDS��$OVR�SUHVHQWHG�DUH�YDULRXV�PHWDGDWD�DERXW�GDWD�XVHG�WR
SURGXFH�WKH�PDS��DQG�D�GHVFULSWLRQ�RI�HDFK�VRLO�PDS�XQLW�

�
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&XVWRP�6RLO�5HVRXUFH�5HSRUW
6RLO�0DS
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0DS�SURMHFWLRQ��:HE�0HUFDWRU���&RUQHU�FRRUGLQDWHV��:*6�����(GJH�WLFV��870�=RQH���1�:*6��
� ��� ��� ��� ���

)HHW
� �� �� ��� ���

0HWHUV
0DS�6FDOH����������LI�SULQWHG�RQ�$�SRUWUDLW�������[������VKHHW�



0$3�/(*(1' 0$3�,1)250$7,21

$UHD�RI�,QWHUHVW��$2,�
$UHD�RI�,QWHUHVW��$2,�

6RLOV
6RLO�0DS�8QLW�3RO\JRQV

6RLO�0DS�8QLW�/LQHV

6RLO�0DS�8QLW�3RLQWV

6SHFLDO�3RLQW�)HDWXUHV
%ORZRXW

%RUURZ�3LW

&OD\�6SRW

&ORVHG�'HSUHVVLRQ

*UDYHO�3LW

*UDYHOO\�6SRW

/DQGILOO

/DYD�)ORZ

0DUVK�RU�VZDPS

0LQH�RU�4XDUU\

0LVFHOODQHRXV�:DWHU

3HUHQQLDO�:DWHU

5RFN�2XWFURS

6DOLQH�6SRW

6DQG\�6SRW

6HYHUHO\�(URGHG�6SRW

6LQNKROH

6OLGH�RU�6OLS

6RGLF�6SRW

6SRLO�$UHD

6WRQ\�6SRW

9HU\�6WRQ\�6SRW

:HW�6SRW

2WKHU

6SHFLDO�/LQH�)HDWXUHV

:DWHU�)HDWXUHV
6WUHDPV�DQG�&DQDOV

7UDQVSRUWDWLRQ
5DLOV

,QWHUVWDWH�+LJKZD\V

86�5RXWHV

0DMRU�5RDGV

/RFDO�5RDGV

%DFNJURXQG
$HULDO�3KRWRJUDSK\

7KH�VRLO�VXUYH\V�WKDW�FRPSULVH�\RXU�$2,�ZHUH�PDSSHG�DW����������

:DUQLQJ��6RLO�0DS�PD\�QRW�EH�YDOLG�DW�WKLV�VFDOH�

(QODUJHPHQW�RI�PDSV�EH\RQG�WKH�VFDOH�RI�PDSSLQJ�FDQ�FDXVH
PLVXQGHUVWDQGLQJ�RI�WKH�GHWDLO�RI�PDSSLQJ�DQG�DFFXUDF\�RI�VRLO�OLQH
SODFHPHQW��7KH�PDSV�GR�QRW�VKRZ�WKH�VPDOO�DUHDV�RI�FRQWUDVWLQJ
VRLOV�WKDW�FRXOG�KDYH�EHHQ�VKRZQ�DW�D�PRUH�GHWDLOHG�VFDOH�

3OHDVH�UHO\�RQ�WKH�EDU�VFDOH�RQ�HDFK�PDS�VKHHW�IRU�PDS
PHDVXUHPHQWV�

6RXUFH�RI�0DS�� �1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH
:HE�6RLO�6XUYH\�85/�� �KWWS���ZHEVRLOVXUYH\�QUFV�XVGD�JRY
&RRUGLQDWH�6\VWHP�� �:HE�0HUFDWRU��(36*������

0DSV�IURP�WKH�:HE�6RLO�6XUYH\�DUH�EDVHG�RQ�WKH�:HE�0HUFDWRU
SURMHFWLRQ��ZKLFK�SUHVHUYHV�GLUHFWLRQ�DQG�VKDSH�EXW�GLVWRUWV
GLVWDQFH�DQG�DUHD��$�SURMHFWLRQ�WKDW�SUHVHUYHV�DUHD��VXFK�DV�WKH
$OEHUV�HTXDO�DUHD�FRQLF�SURMHFWLRQ��VKRXOG�EH�XVHG�LI�PRUH�DFFXUDWH
FDOFXODWLRQV�RI�GLVWDQFH�RU�DUHD�DUH�UHTXLUHG�

7KLV�SURGXFW�LV�JHQHUDWHG�IURP�WKH�86'$�15&6�FHUWLILHG�GDWD�DV�RI
WKH�YHUVLRQ�GDWH�V��OLVWHG�EHORZ�

6RLO�6XUYH\�$UHD�� �0LODP�&RXQW\��7H[DV
6XUYH\�$UHD�'DWD�� �9HUVLRQ�����'HF���������

6RLO�PDS�XQLWV�DUH�ODEHOHG��DV�VSDFH�DOORZV��IRU�PDS�VFDOHV���������
RU�ODUJHU�

'DWH�V��DHULDO�LPDJHV�ZHUH�SKRWRJUDSKHG�� �-DQ���������²0D\
��������

7KH�RUWKRSKRWR�RU�RWKHU�EDVH�PDS�RQ�ZKLFK�WKH�VRLO�OLQHV�ZHUH
FRPSLOHG�DQG�GLJLWL]HG�SUREDEO\�GLIIHUV�IURP�WKH�EDFNJURXQG
LPDJHU\�GLVSOD\HG�RQ�WKHVH�PDSV��$V�D�UHVXOW��VRPH�PLQRU�VKLIWLQJ
RI�PDS�XQLW�ERXQGDULHV�PD\�EH�HYLGHQW�

&XVWRP�6RLO�5HVRXUFH�5HSRUW

�



0DS�8QLW�/HJHQG

0LODP�&RXQW\��7H[DV��7;����

0DS�8QLW�6\PERO 0DS�8QLW�1DPH $FUHV�LQ�$2, 3HUFHQW�RI�$2,

*X% *DXVH�ORDP\�ILQH�VDQG����WR��
SHUFHQW�VORSHV

���� �����

/X /XINLQ�*DXVH�FRPSOH[����WR��
SHUFHQW�VORSHV

��� �����

5D% 5DGHU�ORDP\�ILQH�VDQG����WR��
SHUFHQW�VORSHV

��� ����

7RWDOV�IRU�$UHD�RI�,QWHUHVW ���� ������

0DS�8QLW�'HVFULSWLRQV
7KH�PDS�XQLWV�GHOLQHDWHG�RQ�WKH�GHWDLOHG�VRLO�PDSV�LQ�D�VRLO�VXUYH\�UHSUHVHQW�WKH�VRLOV
RU�PLVFHOODQHRXV�DUHDV�LQ�WKH�VXUYH\�DUHD��7KH�PDS�XQLW�GHVFULSWLRQV��DORQJ�ZLWK�WKH
PDSV��FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�FRPSRVLWLRQ�DQG�SURSHUWLHV�RI�D�XQLW�

$�PDS�XQLW�GHOLQHDWLRQ�RQ�D�VRLO�PDS�UHSUHVHQWV�DQ�DUHD�GRPLQDWHG�E\�RQH�RU�PRUH
PDMRU�NLQGV�RI�VRLO�RU�PLVFHOODQHRXV�DUHDV��$�PDS�XQLW�LV�LGHQWLILHG�DQG�QDPHG
DFFRUGLQJ�WR�WKH�WD[RQRPLF�FODVVLILFDWLRQ�RI�WKH�GRPLQDQW�VRLOV��:LWKLQ�D�WD[RQRPLF
FODVV�WKHUH�DUH�SUHFLVHO\�GHILQHG�OLPLWV�IRU�WKH�SURSHUWLHV�RI�WKH�VRLOV��2Q�WKH�ODQGVFDSH�
KRZHYHU��WKH�VRLOV�DUH�QDWXUDO�SKHQRPHQD��DQG�WKH\�KDYH�WKH�FKDUDFWHULVWLF�YDULDELOLW\
RI�DOO�QDWXUDO�SKHQRPHQD��7KXV��WKH�UDQJH�RI�VRPH�REVHUYHG�SURSHUWLHV�PD\�H[WHQG
EH\RQG�WKH�OLPLWV�GHILQHG�IRU�D�WD[RQRPLF�FODVV��$UHDV�RI�VRLOV�RI�D�VLQJOH�WD[RQRPLF
FODVV�UDUHO\��LI�HYHU��FDQ�EH�PDSSHG�ZLWKRXW�LQFOXGLQJ�DUHDV�RI�RWKHU�WD[RQRPLF
FODVVHV��&RQVHTXHQWO\��HYHU\�PDS�XQLW�LV�PDGH�XS�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV
IRU�ZKLFK�LW�LV�QDPHG�DQG�VRPH�PLQRU�FRPSRQHQWV�WKDW�EHORQJ�WR�WD[RQRPLF�FODVVHV
RWKHU�WKDQ�WKRVH�RI�WKH�PDMRU�VRLOV�

0RVW�PLQRU�VRLOV�KDYH�SURSHUWLHV�VLPLODU�WR�WKRVH�RI�WKH�GRPLQDQW�VRLO�RU�VRLOV�LQ�WKH
PDS�XQLW��DQG�WKXV�WKH\�GR�QRW�DIIHFW�XVH�DQG�PDQDJHPHQW��7KHVH�DUH�FDOOHG
QRQFRQWUDVWLQJ��RU�VLPLODU��FRPSRQHQWV��7KH\�PD\�RU�PD\�QRW�EH�PHQWLRQHG�LQ�D
SDUWLFXODU�PDS�XQLW�GHVFULSWLRQ��2WKHU�PLQRU�FRPSRQHQWV��KRZHYHU��KDYH�SURSHUWLHV
DQG�EHKDYLRUDO�FKDUDFWHULVWLFV�GLYHUJHQW�HQRXJK�WR�DIIHFW�XVH�RU�WR�UHTXLUH�GLIIHUHQW
PDQDJHPHQW��7KHVH�DUH�FDOOHG�FRQWUDVWLQJ��RU�GLVVLPLODU��FRPSRQHQWV��7KH\�JHQHUDOO\
DUH�LQ�VPDOO�DUHDV�DQG�FRXOG�QRW�EH�PDSSHG�VHSDUDWHO\�EHFDXVH�RI�WKH�VFDOH�XVHG�
6RPH�VPDOO�DUHDV�RI�VWURQJO\�FRQWUDVWLQJ�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�LGHQWLILHG
E\�D�VSHFLDO�V\PERO�RQ�WKH�PDSV��,I�LQFOXGHG�LQ�WKH�GDWDEDVH�IRU�D�JLYHQ�DUHD��WKH
FRQWUDVWLQJ�PLQRU�FRPSRQHQWV�DUH�LGHQWLILHG�LQ�WKH�PDS�XQLW�GHVFULSWLRQV�DORQJ�ZLWK
VRPH�FKDUDFWHULVWLFV�RI�HDFK��$�IHZ�DUHDV�RI�PLQRU�FRPSRQHQWV�PD\�QRW�KDYH�EHHQ
REVHUYHG��DQG�FRQVHTXHQWO\�WKH\�DUH�QRW�PHQWLRQHG�LQ�WKH�GHVFULSWLRQV��HVSHFLDOO\
ZKHUH�WKH�SDWWHUQ�ZDV�VR�FRPSOH[�WKDW�LW�ZDV�LPSUDFWLFDO�WR�PDNH�HQRXJK�REVHUYDWLRQV
WR�LGHQWLI\�DOO�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�RQ�WKH�ODQGVFDSH�

7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�GLPLQLVKHV�WKH�XVHIXOQHVV
RU�DFFXUDF\�RI�WKH�GDWD��7KH�REMHFWLYH�RI�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�SXUH�WD[RQRPLF
FODVVHV�EXW�UDWKHU�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�ODQGIRUP�VHJPHQWV�WKDW
KDYH�VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��7KH�GHOLQHDWLRQ�RI�VXFK�VHJPHQWV

&XVWRP�6RLO�5HVRXUFH�5HSRUW
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RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�GHYHORSPHQW�RI�UHVRXUFH�SODQV��,I
LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��KRZHYHU��RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR
GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�

$Q�LGHQWLI\LQJ�V\PERO�SUHFHGHV�WKH�PDS�XQLW�QDPH�LQ�WKH�PDS�XQLW�GHVFULSWLRQV��(DFK
GHVFULSWLRQ�LQFOXGHV�JHQHUDO�IDFWV�DERXW�WKH�XQLW�DQG�JLYHV�LPSRUWDQW�VRLO�SURSHUWLHV
DQG�TXDOLWLHV�

6RLOV�WKDW�KDYH�SURILOHV�WKDW�DUH�DOPRVW�DOLNH�PDNH�XS�D�VRLO�VHULHV��([FHSW�IRU
GLIIHUHQFHV�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��DOO�WKH�VRLOV�RI�D�VHULHV�KDYH�PDMRU�KRUL]RQV
WKDW�DUH�VLPLODU�LQ�FRPSRVLWLRQ��WKLFNQHVV��DQG�DUUDQJHPHQW�

6RLOV�RI�RQH�VHULHV�FDQ�GLIIHU�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��VORSH��VWRQLQHVV��VDOLQLW\�
GHJUHH�RI�HURVLRQ��DQG�RWKHU�FKDUDFWHULVWLFV�WKDW�DIIHFW�WKHLU�XVH��2Q�WKH�EDVLV�RI�VXFK
GLIIHUHQFHV��D�VRLO�VHULHV�LV�GLYLGHG�LQWR�VRLO�SKDVHV��0RVW�RI�WKH�DUHDV�VKRZQ�RQ�WKH
GHWDLOHG�VRLO�PDSV�DUH�SKDVHV�RI�VRLO�VHULHV��7KH�QDPH�RI�D�VRLO�SKDVH�FRPPRQO\
LQGLFDWHV�D�IHDWXUH�WKDW�DIIHFWV�XVH�RU�PDQDJHPHQW��)RU�H[DPSOH��$OSKD�VLOW�ORDP���
WR���SHUFHQW�VORSHV��LV�D�SKDVH�RI�WKH�$OSKD�VHULHV�

6RPH�PDS�XQLWV�DUH�PDGH�XS�RI�WZR�RU�PRUH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV�
7KHVH�PDS�XQLWV�DUH�FRPSOH[HV��DVVRFLDWLRQV��RU�XQGLIIHUHQWLDWHG�JURXSV�

$�FRPSOH[�FRQVLVWV�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�VXFK�DQ�LQWULFDWH
SDWWHUQ�RU�LQ�VXFK�VPDOO�DUHDV�WKDW�WKH\�FDQQRW�EH�VKRZQ�VHSDUDWHO\�RQ�WKH�PDSV��7KH
SDWWHUQ�DQG�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�VLPLODU�LQ�DOO
DUHDV��$OSKD�%HWD�FRPSOH[����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

$Q�DVVRFLDWLRQ�LV�PDGH�XS�RI�WZR�RU�PRUH�JHRJUDSKLFDOO\�DVVRFLDWHG�VRLOV�RU
PLVFHOODQHRXV�DUHDV�WKDW�DUH�VKRZQ�DV�RQH�XQLW�RQ�WKH�PDSV��%HFDXVH�RI�SUHVHQW�RU
DQWLFLSDWHG�XVHV�RI�WKH�PDS�XQLWV�LQ�WKH�VXUYH\�DUHD��LW�ZDV�QRW�FRQVLGHUHG�SUDFWLFDO
RU�QHFHVVDU\�WR�PDS�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�VHSDUDWHO\��7KH�SDWWHUQ�DQG
UHODWLYH�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�VLPLODU��$OSKD�
%HWD�DVVRFLDWLRQ����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

$Q�XQGLIIHUHQWLDWHG�JURXS�LV�PDGH�XS�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�WKDW
FRXOG�EH�PDSSHG�LQGLYLGXDOO\�EXW�DUH�PDSSHG�DV�RQH�XQLW�EHFDXVH�VLPLODU
LQWHUSUHWDWLRQV�FDQ�EH�PDGH�IRU�XVH�DQG�PDQDJHPHQW��7KH�SDWWHUQ�DQG�SURSRUWLRQ�RI
WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�D�PDSSHG�DUHD�DUH�QRW�XQLIRUP��$Q�DUHD�FDQ�EH
PDGH�XS�RI�RQO\�RQH�RI�WKH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV��RU�LW�FDQ�EH�PDGH�XS
RI�DOO�RI�WKHP��$OSKD�DQG�%HWD�VRLOV����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH�

6RPH�VXUYH\V�LQFOXGH�PLVFHOODQHRXV�DUHDV��6XFK�DUHDV�KDYH�OLWWOH�RU�QR�VRLO�PDWHULDO
DQG�VXSSRUW�OLWWOH�RU�QR�YHJHWDWLRQ��5RFN�RXWFURS�LV�DQ�H[DPSOH�

&XVWRP�6RLO�5HVRXUFH�5HSRUW
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0LODP�&RXQW\��7H[DV

*X%²*DXVH�ORDP\�ILQH�VDQG����WR���SHUFHQW�VORSHV

0DS�8QLW�6HWWLQJ
1DWLRQDO�PDS�XQLW�V\PERO�� GIT�
(OHYDWLRQ�� ����WR�����IHHW
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
)URVW�IUHH�SHULRG�� ����WR�����GD\V
)DUPODQG�FODVVLILFDWLRQ�� $OO�DUHDV�DUH�SULPH�IDUPODQG

0DS�8QLW�&RPSRVLWLRQ
*DXVH�DQG�VLPLODU�VRLOV�� ����SHUFHQW
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW�

'HVFULSWLRQ�RI�*DXVH

6HWWLQJ
/DQGIRUP�� 6WUHDP�WHUUDFHV
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7UHDG
'RZQ�VORSH�VKDSH�� /LQHDU
$FURVV�VORSH�VKDSH�� &RQYH[
3DUHQW�PDWHULDO�� /RDP\�DOOXYLXP�RI�TXDWHUQDU\�DJH�GHULYHG�IURP�PL[HG�VRXUFHV

7\SLFDO�SURILOH
+������WR����LQFKHV�� ORDP\�ILQH�VDQG
+�������WR����LQFKHV�� FOD\
+�������WR����LQFKHV�� FOD\�ORDP

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH�� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV
1DWXUDO�GUDLQDJH�FODVV�� 0RGHUDWHO\�ZHOO�GUDLQHG
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�ORZ�WR

PRGHUDWHO\�KLJK�������WR������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV
)UHTXHQF\�RI�IORRGLQJ�� 1RQH
)UHTXHQF\�RI�SRQGLQJ�� 1RQH
6DOLQLW\��PD[LPXP�LQ�SURILOH�� 1RQVDOLQH������WR�����PPKRV�FP�
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �H
+\GURORJLF�6RLO�*URXS�� &
(FRORJLFDO�VLWH�� 6DQG\�ORDP��������S]��5���$<���7;�
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/X²/XINLQ�*DXVH�FRPSOH[����WR���SHUFHQW�VORSHV

0DS�8QLW�6HWWLQJ
1DWLRQDO�PDS�XQLW�V\PERO�� GITJ
(OHYDWLRQ�� ����WR�����IHHW
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
)URVW�IUHH�SHULRG�� ����WR�����GD\V
)DUPODQG�FODVVLILFDWLRQ�� 1RW�SULPH�IDUPODQG

0DS�8QLW�&RPSRVLWLRQ
/XINLQ�DQG�VLPLODU�VRLOV�� ���SHUFHQW
*DXVH�DQG�VLPLODU�VRLOV�� ���SHUFHQW
0LQRU�FRPSRQHQWV�� ���SHUFHQW
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW�

'HVFULSWLRQ�RI�/XINLQ

6HWWLQJ
/DQGIRUP�� 6WUHDP�WHUUDFHV
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7UHDG
'RZQ�VORSH�VKDSH�� /LQHDU
$FURVV�VORSH�VKDSH�� &RQFDYH
3DUHQW�PDWHULDO�� &OD\H\�DOOXYLXP�RI�SOHLVWRFHQH�DJH�GHULYHG�IURP�PL[HG�VRXUFHV

7\SLFDO�SURILOH
+������WR���LQFKHV�� ORDP
+������WR����LQFKHV�� FOD\
+�������WR����LQFKHV�� FOD\�ORDP

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH�� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV
1DWXUDO�GUDLQDJH�FODVV�� 0RGHUDWHO\�ZHOO�GUDLQHG
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 9HU\�ORZ�WR�PRGHUDWHO\

ORZ�������WR������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV
)UHTXHQF\�RI�IORRGLQJ�� 1RQH
)UHTXHQF\�RI�SRQGLQJ�� 1RQH
6DOLQLW\��PD[LPXP�LQ�SURILOH�� 1RQVDOLQH�WR�YHU\�VOLJKWO\�VDOLQH������WR�����PPKRV�FP�
6RGLXP�DGVRUSWLRQ�UDWLR��PD[LPXP�LQ�SURILOH�� ����
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �Z
+\GURORJLF�6RLO�*URXS�� '
(FRORJLFDO�VLWH�� &OD\SDQ�VDYDQQDK��������S]��5���$<���7;�
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'HVFULSWLRQ�RI�*DXVH

6HWWLQJ
/DQGIRUP�� 6WUHDP�WHUUDFHV
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7UHDG
'RZQ�VORSH�VKDSH�� /LQHDU
$FURVV�VORSH�VKDSH�� &RQYH[
3DUHQW�PDWHULDO�� /RDP\�DOOXYLXP�RI�TXDWHUQDU\�DJH�GHULYHG�IURP�PL[HG�VRXUFHV

7\SLFDO�SURILOH
+������WR����LQFKHV�� ILQH�VDQG\�ORDP
+�������WR����LQFKHV�� VDQG\�FOD\
+�������WR����LQFKHV�� VDQG\�FOD\

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH�� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV
1DWXUDO�GUDLQDJH�FODVV�� 0RGHUDWHO\�ZHOO�GUDLQHG
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�ORZ�WR

PRGHUDWHO\�KLJK�������WR������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV
)UHTXHQF\�RI�IORRGLQJ�� 1RQH
)UHTXHQF\�RI�SRQGLQJ�� 1RQH
6DOLQLW\��PD[LPXP�LQ�SURILOH�� 1RQVDOLQH������WR�����PPKRV�FP�
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �H
+\GURORJLF�6RLO�*URXS�� &
(FRORJLFDO�VLWH�� 6DQG\�ORDP��������S]��5���$<���7;�

0LQRU�&RPSRQHQWV

8QQDPHG��PLQRU�FRPSRQHQWV
3HUFHQW�RI�PDS�XQLW�� ���SHUFHQW

5D%²5DGHU�ORDP\�ILQH�VDQG����WR���SHUFHQW�VORSHV

0DS�8QLW�6HWWLQJ
1DWLRQDO�PDS�XQLW�V\PERO�� GITT
(OHYDWLRQ�� ����WR�����IHHW
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
)URVW�IUHH�SHULRG�� ����WR�����GD\V
)DUPODQG�FODVVLILFDWLRQ�� $OO�DUHDV�DUH�SULPH�IDUPODQG

0DS�8QLW�&RPSRVLWLRQ
5DGHU�DQG�VLPLODU�VRLOV�� ����SHUFHQW

&XVWRP�6RLO�5HVRXUFH�5HSRUW
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(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW�

'HVFULSWLRQ�RI�5DGHU

6HWWLQJ
/DQGIRUP�� 6WUHDP�WHUUDFHV
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7UHDG
'RZQ�VORSH�VKDSH�� /LQHDU
$FURVV�VORSH�VKDSH�� &RQYH[
3DUHQW�PDWHULDO�� /RDP\�DOOXYLXP�RI�SOHLVWRFHQH�DJH�GHULYHG�IURP�PL[HG�VRXUFHV

7\SLFDO�SURILOH
+������WR���LQFKHV�� ORDP\�ILQH�VDQG
+������WR����LQFKHV�� ORDP\�ILQH�VDQG
+�������WR����LQFKHV�� VDQG\�FOD\�ORDP
+�������WR����LQFKHV�� VDQG\�FOD\
+�������WR����LQFKHV�� VDQG\�FOD\

3URSHUWLHV�DQG�TXDOLWLHV
6ORSH�� ��WR���SHUFHQW
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV
1DWXUDO�GUDLQDJH�FODVV�� 0RGHUDWHO\�ZHOO�GUDLQHG
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 9HU\�ORZ�WR�PRGHUDWHO\

ORZ�������WR������LQ�KU�
'HSWK�WR�ZDWHU�WDEOH�� $ERXW����WR����LQFKHV
)UHTXHQF\�RI�IORRGLQJ�� 1RQH
)UHTXHQF\�RI�SRQGLQJ�� 1RQH
&DOFLXP�FDUERQDWH��PD[LPXP�LQ�SURILOH�� ��SHUFHQW
*\SVXP��PD[LPXP�LQ�SURILOH�� ��SHUFHQW
6DOLQLW\��PD[LPXP�LQ�SURILOH�� 1RQVDOLQH�WR�YHU\�VOLJKWO\�VDOLQH������WR�����PPKRV�FP�
6RGLXP�DGVRUSWLRQ�UDWLR��PD[LPXP�LQ�SURILOH�� ����
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV�

,QWHUSUHWLYH�JURXSV
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �H
+\GURORJLF�6RLO�*URXS�� &
(FRORJLFDO�VLWH�� 6DQG\�ORDP��������S]��5���$<���7;�
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5HIHUHQFHV
$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72��������
6WDQGDUG�VSHFLILFDWLRQV�IRU�WUDQVSRUWDWLRQ�PDWHULDOV�DQG�PHWKRGV�RI�VDPSOLQJ�DQG
WHVWLQJ����WK�HGLWLRQ�

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670���������6WDQGDUG�FODVVLILFDWLRQ�RI
VRLOV�IRU�HQJLQHHULQJ�SXUSRVHV��$670�6WDQGDUG�'��������

&RZDUGLQ��/�0���9��&DUWHU��)�&��*ROHW��DQG�(�7��/D5RH��������&ODVVLILFDWLRQ�RI
ZHWODQGV�DQG�GHHS�ZDWHU�KDELWDWV�RI�WKH�8QLWHG�6WDWHV��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH
):6�2%6�������

)HGHUDO�5HJLVWHU��-XO\�����������&KDQJHV�LQ�K\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV�

)HGHUDO�5HJLVWHU��6HSWHPEHU�����������+\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV�

+XUW��*�:���DQG�/�0��9DVLODV��HGLWRUV��9HUVLRQ������������)LHOG�LQGLFDWRUV�RI�K\GULF�VRLOV
LQ�WKH�8QLWHG�6WDWHV�

1DWLRQDO�5HVHDUFK�&RXQFLO��������:HWODQGV��&KDUDFWHULVWLFV�DQG�ERXQGDULHV�

6RLO�6XUYH\�'LYLVLRQ�6WDII��������6RLO�VXUYH\�PDQXDO��6RLO�&RQVHUYDWLRQ�6HUYLFH��8�6�
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