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' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV�KR Z

WR �DVVHVV�GLé HUHQW�KR UPR QHV�LQ�WKH

ER G\ �DQG�KR Z�GLé HUHQW�KR UPR QH

WHVWV�FDQ�EH�XVHG�WR �GHWHUPLQH�WKH

OHY HO�LQ�WKH�ER G\ ��7KLV �SUHVHQWDWLR Q

DOOR ZV�PDQ\ �LQGLY LGXDOV�WR �NQR Z

ZKDW�WR �H[SHFW�ZKHQ�WKH\ �DUH�EHLQJ

GLDJQR VHG�E\ �WKHLU�SULPDU\ �GR FWR UV�

:H�UHIHU�SDWLHQWV�WR �FHUWLêHG

SUR Y LGHUV�LQFR USR UDWLQJ�Y DULR XV

KR UPR QH�WKHUDSLHV�WR �HQVXUH

R SWLPDO�KHDOWK�DQG�ZHOOQHVV��:H

HQFR XUDJH�DQG�DSSUHFLDWH�HDFK

SDWLHQW�E\ �UHIHUULQJ�WKHP�WR

DVVR FLDWHG�PHGLFDO�SUR Y LGHUV�EDVHG

R Q�WKHLU�GLDJQR VLV�ZKHQ�LW�LV

DSSUR SULDWH��:H�XQGHUVWDQG�WKDW

HGXFDWLR Q�LV �DQ�H[FHOOHQW�ZD\ �ZKHQ

DVNLQJ�R XU�SUR Y LGHUV�LQWULFDWHG

TXHVWLR QV�DW�WKH�SDWLHQW
V �UHTXHVW

DQG�XQGHUVWDQGLQJ��' U��$ OH[

-LPHQH] ��' �&���R QO\ �XWLOL] HV �WKLV

LQIR UPDWLR Q�DV�DQ�HGXFDWLR QDO

VHUY LFH�� ' LVFODLPHU

' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV�

:HOFR PH�WR �HY HU\ WKLQJ�\ R X�QHHG�WR

NQR Z�DER XW�DVVHVVLQJ�KR UPR QHV

DQG�KR Z�WR �GR �WKH�WHVWLQJ��:H�KDY H

GHFLGHG�WR �GR �WKLV�DV �D�ZHELQDU

EHFDXVH�ZH�R QO\ �KDY H�D�OLWWOH�WLPH

WR �GR �LW�GXULQJ�WKH�PR GXOH��$ IWHU�DOO�

WKDW
OO�PDNH�\ R XU�OLIH�HDVLHU��<R X
OO

QHHG�WR �KDY H�WKLV�LQIR UPDWLR Q

XQGHU�\ R XU�EHOW�EHFDXVH�KHUH�LV �WKH

PR VW�LPSR UWDQW�WKLQJ�\ R X�QHHG�WR

NQR Z��+R UPR QH�WKHUDS\ �LV �DQ�DUW�

QR W�D�VFLHQFH��,I �\ R X�êQG�êY H�R U�VL[

SUDFWLWLR QHUV�ZKR �GR �KR UPR QH

WKHUDS\ ��\ R X�ZLOO�êQG�êY H�R U�VL[

GLé HUHQW�ZD\ V �WR �PDNH�D

SUHVFULSWLR Q�DQG�ZD\ �PR UH�ZD\ V

WKDQ�WKDW�DFWXDOO\ �WR �GR �WHVWLQJ�WR

PR QLWR U�LW�b

�ggGggOYMÂ�[fX[YGg

https://www.youtube.com/watch?v=Y4a-w28nwJE&t=11
https://dralexjimenez.com/legal-disclaimer/
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7KH� LPSRU WDQW� WKLQJ� LV� WKDW� \ RX� NHHS� LQ

PLQG� ZKDW� ZH� NQRZ� VFLHQWLê FDOO\ � LV� D� EHWWHU

RU � QRW�VR�JRRG� ZD\ � RI � WDNLQJ� FDU H� RI � WKH

SDWLHQWV� LQ� WHU PV� RI � WHVWLQJ�� 7KHQ� ê QG� ZKDW

ZRU NV� I RU � \ RX� DQG� EHFRPH� WKH� H[SHU W� LQ

WKDW�� %HFDXVH� LI � \ RX� DU H� FRQVLVWHQW� RYHU

WLPH�� \ RX� FDQ� ZRU N� DU RXQG� WKH� SU RV� DQG

FRQV� RI � HYHU \ � JLYHQ� WHVWLQJ� PRGDOLW\ � DQG

ê JXU H� RXW� ZKDW� \ RX� QHHG� WR� GR�� U HJDU GOHVV

RI � ZKDW� W\ SH� RI � WHVW� \ RX� HQG� XS� GRLQJ�� $OO

U LJKW�� VR� ZKDW� GR� ZH� QHHG� WR� ZRU U \ � DERXW"

7KHU H� DU H� PDQ\ � SRWHQWLDO� SU REOHPV� LQ

PHDVXU LQJ� KRU PRQH� OHYHOV� EHFDXVH� VR

PDQ\ � KRU PRQH� OHYHOV� ë XFWXDWH

VLJQLê FDQWO\ �� ,Q� RU GHU � WR� HYDOXDWH� KRU PRQHV

LQ� WKH� ERG\ �� GRFWRU V� QHHG� WR� NQRZ� ZKDW�

ZKHQ�� DQG� ZKR� WR� WHVW�� 6R� ZH
U H� JRLQJ� WR

WDON� DERXW� DOO� RI � WKDW�
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6R �LW
V �OLNH�GR LQJ�D�PHWD�DQDO\ VLV ��DQG�LI �\ R X�DUH� WDNLQJ�D�EXQFK�R I �GLé HUHQW�GDWD�

\ R X�FDQ
W�QHFHVVDULO\ �VD\ �WKDW�WKLV�DY HUDJH�PDNHV�V HQVH��<R X�SUR EDEO\ �DUH

DOUHDG\ �DZDUH�R I �WKH�IDFW�WKDW�R WKHU�ODEV�HQG�XS�GH Y HOR SLQJ�GLé HUHQW�UHIHUHQFH

UDQJHV��$ QG�VR �LI �\ R X�XVH�PXOWLSOH�GLé HUHQW�ODEV��\ R X�FDQ
W�QHFHVVDULO\ �FR PSDUH

WKH�WHVW�UHVXOWV�\ R X
UH�JHWWLQJ�EHFDXVH�WKH�UHIHUHQ FH�UDQJHV�DUH�GLé HUHQW��$ QG�

VR PHWLPHV��HY HQ�ZLWKLQ�D�JLY HQ�ODE��GHSHQGLQJ�R Q�ZK LFK�WHVW�NLW�SDWLHQWV�XVH��OLNH

D�WHVW�IUR P�4 XHVW��WKH\ �PD\ �R QH�GD\ �XVH�R QH�WHVW�NL W��6R �D�UHIHUHQFH�UDQJH�ZLOO�EH

;<=��DQG�WKH\ �ZHQW�WR �WKH�VDPH�ODE�DQR WKHU�GD\ ��EXW �WKH\ �XVHG�D�GLé HUHQW�WHVW�NLW

DQG�KDY H�DQ�HQWLUHO\ �GLé HUHQW�UHIHUHQFH�UDQJH��$ QG� VR �\ R X�KDY H�WR �WKH�SR LQW�WKDW

R XW�WR �WKH�SDWLHQWV��,I �\ R X
Y H�JR W�D�VPDUW�SDWLHQW� WU\ LQJ�WR �WUDFN�ZKDW
V �KDSSHQLQJ

ZLWK�WKHPVHOY HV��WKH\ �PD\ �KDY H�WKH�ZUR QJ�LPSUHVVLR Q �GXULQJ�DQ�H[DPLQDWLR Q�

' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��6R PH�Y DU\ �GXULQJ� WKH�GD\ ��VR PH�Y DU\ �GXULQJ�D

F\ FOH��DQG�VR PH�KR UPR QHV�GR Q
W�Y DU\ �DW�DOO��6R �\ R X� QHHG�WR �UHPHPEHU�ZKLFK

R QHV�\ R X�QHHG�WR �ZR UU\ �DER XW�LQ�WHUPV�R I �ëXFWXDWLR Q ��7KH�VWXGLHV�WKDW�KDY H

EHHQ�GR QH�GR Q
W�PHDVXUH�KR UPR QH�OHY HOV��6R ��êQGLQJ� QR UPDO�KR UPR QH�OHY HOV�LV

VR PHWLPHV�SUR EOHPDWLF��,W�PD\ �EH�GLé HUHQW�IUR P�ZKDW �WKH�ODEV�FXUUHQWO\ �XVH�

$ QG�LQ�WKH�VWXGLHV�ZKHUH�WKH\ �KDY H�FR PH�XS�ZLWK�QR U PDO�KR UPR QH�OHY HOV��D�OR W

R I �WKHP�DUH�PXFK�R OGHU�VWXGLHV��DQG�WKH�PHWKR GR OR J\ �ZDV�PR UH�XQUHOLDEOH�WKDQ

ZKDW�ZH�XVH�QR Z��6R �E\ �NHHSLQJ�WKDW�LQ�PLQG�UHJDUGL QJ�ZKDW�SHR SOH�FDOO�QR UPDO

KR UPR QH�OHY HOV��PDQ\ �R I �WKHVH�VWXGLHV�DOVR �ZR XOG�DY HUDJH�R XW�QR Q�FR PSDUDEOH

JUR XSV��:KDW�WKLV�PHDQV�LV �WKDW�WKH\ �ZR XOG�EH�FR PSD ULQJ��OHW
V �VD\ ��D�JUR XS�R I

DSSOHV��R UDQJHV��DQG�JUDSHV�DQG�SXW�WKHP�DOO�WR JHWK HU�DQG�VD\ ��R K�\ HDK��VR �WKLV

DY HUDJH�LV �JR LQJ�WR �ZR UN�



3D J H �

'U � � $O H[ � -L PHQ H]�3 U HVHQ WV��$VVHVVL Q J�+R U PR Q HV

�gif[MGYœÂ)f[MGgiGf[YGœ
ÚÂ
[fiOg[W

' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��,I

\ R X
Y H�JR W�GLé HUHQW�UHIHUHQFH

UDQJHV�VKR ZLQJ�XS�R Q�\ R XU�WHVW

UHVXOWV��LW�LV �EHVW�WR �NHHS�WUDFN�R I

WKDW�LQ�FDVH�\ R X�QHHG�WR �UHPHPEHU�

1 R Z�WKHUH�DUH�ELJ�Y DULDWLR QV

EHWZHHQ�LQGLY LGXDOV�DQG�HY HQ

ZLWKLQ�WKH�VDPH�LQGLY LGXDO��7KH

VHUXP�FR QFHQWUDWLR QV�R I �ER WK

QDWXUDO�DQG�V \ QWKHWLF�VWHUR LGV

PLJKW�QHHG�WR �EH�FODULêHG�EHWZHHQ

R WKHU�LQGLY LGXDOV��7KHUH
V �D�KXJH

Y DULDWLR Q�LUUHVSHFWLY H�R I �WKH�UR R W�R I

WKH�DGPLQLVWUDWLR Q�R I �WKH

KR UPR QHV��:KDW�\ R X�H[SHFW�IUR P

R QH�SHUVR Q�PD\ �EH�GLé HUHQW�IUR P

WKH�QH[W�SHUVR Q��$ QG��R I �FR XUVH�

ZLWKLQ�DQ\ �LQGLY LGXDO��\ R X
UH�JR LQJ

WR �JHW�OHY HOV�R I �ëXFWXDWLR Q

WKUR XJKR XW�WKH�GD\ �EDVHG�R Q�OR WV�R I

GLé HUHQW�WKLQJV��(Y HU\ WKLQJ�IUR P

SHUFHLY HG�R U�DFWXDO�VWUHVV�WKDW�ZLOO

FKDQJH�WKHLU�KR UPR QH�OHY HOV�WR

IR R GV�WKH\ �ZHUH�HDWLQJ�WKDW�GD\ �FDQ

PDNH�D�GLé HUHQFH��+\ GUDWLR Q�VWDWXV

FDQ�PDNH�D�GLé HUHQFH��6R �VR PH�R I

WKH�Y DULDWLR QV�\ R X�VHH�ZLWKLQ�D

SHUVR Q��EXW�ZLWK�GLé HUHQW�EOR R G

GUDZV��FDQ�EH�EDVHG�R Q�ZKDW�ZDV

JR LQJ�R Q�WKDW�GD\ �

6R �WU\ �WR �LPSUHVV�XSR Q�\ R XU�SDWLHQWV�DV

\ R X
UH�JHWWLQJ�WHVWLQJ�GR QH�WR �NHHS�WKH

EOR R G�GUDZ�GD\ V �WKH�VDPH��1 R Z�PHDVXULQJ

LQ�GLé HUHQW�ER G\ �ëXLGV�OLNH�VHUXP��XULQH��R U

VDOLY D�GR HVQ
W�QHFHVVDULO\ �WHOO�XV �DER XW

FR QFHQWUDWLR Q�LQ�R WKHU�WLVVXHV��DQG�GR FWR UV

QHHG�WR �NHHS�WKLV�LQ�PLQG�EHFDXVH�WKH

SDWLHQW�PD\ �JHW�D�IDOVH�VHQVH�R I �VHFXULW\ �

DQG�LW�ZR Q
W�QHFHVVDULO\ �KDY H�DQ\ WKLQJ�WR �GR

ZLWK�WKH�WLVVXH�WKH\ �DUH�WU\ LQJ�WR �WUHDW��1 R Z�

PDQ\ �GR FWR UV�PXVW�UHPHPEHU�DOO�WKH

GLé HUHQW�NLQGV�R I �HVWUR JHQV�WKH\ �PLJKW

QHHG�WR �NHHS�WUDFN�R I �GXULQJ�H[DPLQDWLR Q�

6R ��ZKHQ�WKH\ �QR WLFH�HVWUR JHQ��WKHUH
V �DQ

HVWUR JHQ�SR R O��7KHUH�LV �IUHH�DQG�ER XQG

HVWUR JHQ�LQ�WKH�ER G\ �DQG�HVWUR JHQ

SUR GXFWLR Q�LQ�WKH�ZR PDQ�R U�D�PDQ�LQ

WKHPVHOY HV��7KHUH�DUH�H[R JHQR XV�HVWUR JHQV

WKDW�\ R X�PD\ �EH�JLY LQJ�WKHP��7KHUH�DUH

VWR UHG�HVWUR JHQV��PHWDER OLWHV��DQG�DOO�WKHVH

GLé HUHQW�HVWUR JHQV�GR FWR UV�QHHG�WR �NHHS

WUDFN�R I ��6R �WKLV�LV �MXVW�R QH�H[DPSOH�R I

KDY LQJ�PDQ\ �HVWUR JHQ�OHY HOV�LQ�WKH�ER G\ �

DQG�WKH�SDWLHQW�LV �ZR QGHULQJ��ZKDW�LV �LW�WKH

GR FWR U�LV �OR R NLQJ�DW"�&R XOG�R QH�WHVW�JLY H�PH

DOO�WKLV�GLé HUHQW�LQIR UPDWLR Q"�$ QG�WKLV�LV

R QO\ �HVWUR JHQ��7KH�VDPH�WKLQJ�LV �WUXH�

DOWKR XJK�QR W�TXLWH�DV�FR PSOLFDWHG��7KH

VDPH�WKLQJ�LV �WUXH�DER XW�WKH�R WKHU

KR UPR QHV�LQ�WKH�ER G\ �
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&R UWLVR O�DQG�LWV�PHWDER OLWHV�LQ�WKH

VHUXP�DUH�VLPLODU�WR �WKH�R WKHU

KR UPR QHV�PHQWLR QHG��DV �WKHUH�DUH

Y DOLGDWHG�UHIHUHQFH�UDQJHV�IR U

FR UWLVR O��/ R WV�R I �SHHU�UHY LHZ

OLWHUDWXUH�GHWDLOLQJ�WKH�XVH�R I �WKLV

WHVW��DQG�SDWLHQWV�FDQ�IHHO

FR PIR UWDEOH�JHWWLQJ�WKHVH�UHVXOWV��,W

ZLOO�WHOO�WKHP�MXVW�WR WDO�FR UWLVR O��QR W

WKHLU�IUHH�FR UWLVR O��6R �E\ �NHHSLQJ

WKDW�LQ�PLQG��WKH\ 
OO�JHW�WKH�GLXUQDO

SDWWHUQ��7KH\ �FDQ�R QO\ �JHW�D�IR XU�

SR LQW�WHVW�DV�WKH\ �ZR XOG�ZLWK�VDOLY D

EHFDXVH�WKH\ �GR Q
W�KDY H�QR UPDO

UDQJHV�IR U�IR XU�GLé HUHQW�WLPHV�LQ

WKH�GD\ ��$ QG�PDQ\ �SDWLHQWV

PHQWLR Q�WR �WKHLU�GR FWR UV�DV�WKH\ �JHW

WKH�VHUXP�FR UWLVR O��WKH\ �JR ���:DLW�

\ R X�GR Q
W�XQGHUVWDQG��,�DP�VR

VFDUHG�R I �P\ �EOR R G�EHLQJ�GUDZQ

WKDW�LW�VKR R WV�P\ �FR UWLVR O�XS��DQG�,

GR Q
W�QR UPDOO\ �OR R N�WKLV�EDG��

.HHS�LQ�PLQG�WKDW�LQ�VHUXP��WKH\

R QO\ �KDY H�QR UPDO�UHIHUHQFH�UDQJHV

IR U�WZR �WLPHV�R I �WKH�GD\ ����WR �����

$ 0 �DQG���WR ������30 ��6R �\ R X�KDY H

WR �HQVXUH�WKDW�LI �\ R X�XVH�VHUXP

FR UWLVR O��WKH\ �JR �LQ�IDVWLQJ�EHIR UH

QLQH�R 
FOR FN��R U�WKH\ �FDQ�JR �ODWHU�LQ

WKH�GD\ �

1 R Z�IR U�SUR JHVWHUR QH��LW�LV �WKH

VDPH�R UGHDO��2 WKHU�UHVXOWV�OR R N�OLNH

WKLV�IR U�HVWUR JHQV�DQG�WHVWR VWHUR QH�

DQG�WKLV�LV �WR �UHPLQG�XV �R I �DOO�WKH

GLé HUHQW�Y DULDELOLW\ �WKHUH�LV ��% \

VKR ZLQJ�WKH�Y DULDWLR Q�EHWZHHQ

GLé HUHQW�SHR SOH�DW�WKHLU�ELR OR JLFDO

VWDJHV��IR U�H[DPSOH�

SUHPHQR SDXVDO�DQG

SR VWPHQR SDXVDO��7KH�UHVXOWV�WKDW

WKH�GR FWR U�SUHVHQWV�WR �WKH�SDWLHQW

HVWDEOLVK�D�OLJKWHU�VKDGH�R I �JUHHQ

R Q�WKH�R XWVLGH�R I �WKH�LQWHUF\ FOH

Y DULDELOLW\ �IUR P�ZLWKLQ�D�JLY HQ

ZR PDQ��$ QG�WKHQ�WKH�\ HOOR Z\ �JUHHQ

LV�WKH�LQWHU�ZR PDQ�Y DULDELOLW\ �

PHDQLQJ�R QH�ZR PDQ�WR �WKH�QH[W�

$ QG�WKHQ�WKDW�EOXH�OLQH�LQ�WKH

PLGGOH�LV �WKH�DY HUDJH��WKLV�SUR Y LGHV

ZKDW�LQIR UPDWLR Q�WKH\ �PLJKW�QHHG

WR �GLDJQR VH�
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<R X�FDQ�JHW�\ R XU�GLXUQDO�SDWWHUQ�EHFDXVH�PDQ\ �FR PSD QLHV�KDY H�NLWV�ZKHUH

\ R X
Y H�JR W�IR XU�R U�êY H�VDPSOHV�WKUR XJKR XW�WKH�GD\ �� 7KHUH�LV �DEXQGDQW�SHHU�

UHY LHZHG�OLWHUDWXUH�GHWDLOLQJ�WKH�XVH�R I �WKLV��$ QG� WKLV�LV �IR U�FR UWLVR O��QR W�IR U�WKH

FR UWLVR O�PHWDER OLF��,W�UHëHFWV�WKH�XQER XQG�SODVPD�F R QFHQWUDWLR Q��ZKLFK�LV �QR W

ZKDW�ZH
UH�VHHLQJ�ZLWK�WKH�VHUXP��7KH�SUR EOHP�LV �WK DW����EHWD�K\ GUR [ \ �VWHUR LG

GHK\ GUR JHQDVH�LV �DQ�HQ] \ PH�LQ�WKH�VDOLY DU\ �JODQGV�W KDW�VLJQLêFDQWO\ �FR QY HUWV

FR UWLVR O�WR �FR UWLVR QH��6R �WKHUH�DUH�VR PH�TXHVWLR QV� DER XW�WKH�UHVXOWV�GR FWR UV�DUH

JHWWLQJ�LQ�WKH�VDOLY DU\ �FR UWLVR O�DQG�ZKDW
V �KDSSHQL QJ�R U�GLG�LW�JHW�FR QY HUWHG�WR

FR UWLVR QH��DQG�\ R X
UH�QR W�SLFNLQJ�WKDW�XS�LQ�WKH�WH VW"

6R �ZKHQ�OR R NLQJ�DW�FR UWLVR O�PHWDER OLWHV�LQ�WKH�VDOL Y D��ZKLFK�VR PH�FR PSDQLHV�GR

DQG�VR PH�GR Q
W��WKH�VDOLY DU\ �FR UWLVR QH�FR UUHODWHV�Z LWK�FR UWLVR O�H[SR VXUH�R Y HU���

KR XUV��7KHUH
V �D�PR GHUDWH�OHY HO�R I �OLWHUDWXUH�XVLQJ �WKLV�WHVW�EXW�HQR XJK�WKDW�\ R X

VKR XOG�IHHO�FR PIR UWDEOH��7KHUH�DUH�LVVXHV�ZKHQ�\ R XU �VHUXP�FR UWLVR O�LV �UHDOO\ �OR Z�

PDNLQJ�LW�VHHP�OLNH�WKH�SDWLHQW�LV �FUDVKLQJ�R U�XQGH U�K\ GUR FR UWLVR QH�WKHUDS\ ��7KDW

PDNHV�WKH�VDOLY DU\ �FR UWLVR QH�D�VXSHULR U�VHUXP�PDUNH U�FR PSDUHG�WR �WKH�VDOLY DU\

FR UWLVR O��8QGHU�WKHVH�FLUFXPVWDQFHV��EHFDXVH�R I �KR Z �WKLV�LV �EHLQJ�SUR FHVVHG�

R QO\ �D�IHZ�FR PSDQLHV�DUH�HY HQ�OR R NLQJ�DW�FR UWLVR QH� GLUHFWO\ �LQ�WKH�VDOLY D��6R �DW

WKLV�SR LQW��EHFDXVH�HVSHFLDOO\ �R I �WKH�PR GHUDWH�OLWH UDWXUH�OHY HO��\ R X�ZLOO�SULPDULO\

EH�GR LQJ�FR UWLVR O�OHY HOV�LQ�WKH�VDOLY D�



3D J H �

'U � � $O H[ � -L PHQ H]�3 U HVHQ WV��$VVHVVL Q J�+R U PR Q HV

.GgiOYMÂ�[fX[YGÂ�GoGWg
' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��$ OO�ULJKW��VR �OHW 
V �OR R N�DW�WHVWLQJ�DQG�DVVHVVLQJ

KR UPR QHV�DV�ZH�OR R N�DW�DOO�WKH�KR UPR QH�W\ SHV��WKH�G Lé HUHQW�ZD\ V �R I �WHVWLQJ

WKHP��DQG�WKH�SUR V�DQG�FR QV��7KHUH�DUH�GHFDGHV�R I �Z HOO�Y DOLGDWHG�UHVHDUFK�R Q

VHUXP�KR UPR QH�OHY HOV��6R �IR U�WKH�HVWUR JHQV��HVWUR QH ��HVWUDGLR O��DQG�HVWULR O��DV

ZHOO�DV�WKH�HVWUR JHQ�PHWDER OLWHV�LQ�WKH�VHUXP��WKH� JR R G�QHZV�LV �LW�PHDVXUHV

HQGR JHQR XV�KR UPR QH�SUR GXFWLR Q��6R �LI �\ R X�JHW�D�VHUX P�KR UPR QH�OHY HO��ZH

NQR Z�ZKDW�WKR VH�UHVXOWV�PHDQ�

7KH�EDG�QHZV�LV �WKHVH�UHVXOWV�JLY H�\ R X�WKH�IUHH�DQG �ER XQG�KR UPR QH��,W�VKR ZV

\ R X�WKH�WR WDO�HVWUR JHQV��+R ZHY HU��\ R X�FDQ
W�R UGHU�W R WDO�HVWUDGLR O�DQG�IUHH

HVWUDGLR O�WHVW�DV�WKH\ �GR Q
W�R é HU�WKHP��7KHUH�DUH�O LPLWHG�GDWD�UHJDUGLQJ�VHUXP

OHY HOV�R I �WKHVH�PHWDER OLWHV�LQ�WHUPV�R I �SUHGLFWLR Q� IR U�KHDOWK�ULVN��$ QG�LW�FDQ�EH

GLìFXOW�IR U�VR PH�ODEV�WR �JHW�DFFXUDWH�TXDQWLêFDWLR Q �LQ�SR VWPHQR SDXVDO�ZR PHQ

EHFDXVH�WKH�HVWUR JHQ�OHY HOV�DUH�Y HU\ �OR Z��6R ��NHHSL QJ�WKDW�LQ�PLQG�LV �D�PDWWHU�R I

NQR ZLQJ�\ R XU�ODE�DQG�KR Z�DFFXUDWH�WKH\ �DUH��1 R Z�ZKH Q�LW�FR PHV�WR �VDOLY D��WKH

JR R G�QHZV�LV �LW
V �QR Q�LQY DVLY H��3DWLHQWV�FDQ�GR �WKL V�DW�KR PH��PDNLQJ�LW

FR QY HQLHQW�LI �GR FWR UV�WU\ �WR �GR �D�VHULDO�PHDVXUHPHQ W�R I �HVWUDGLR OV�DFUR VV�D

ZKR OH�F\ FOH�LQ�D�SUHPHQR SDXVDO�ZR PDQ��&DXVH�QR �R QH� LQ�WKH�ULJKW�PLQG�ZLOO�JR

WR �WKH�ODE�DQG�JHW�EOR R G�GUDZQ�GDLO\ �

.QR ZLQJ�WKDW�VDOLY DU\ �HVWUDGLR O�FR UUHODWHV�ZHOO�WR � IUHH�HVWUDGLR O�LQ�VHUXP�DOOR ZV

GR FWR UV�WR �VHH�ZKDW
V �LQ�WKH�VDOLY D�DQG�ZKDW�WKH\ �Z DQW�WR �VHH�LQ�WKH�VHUXP��7KH

EDG�QHZV�DER XW�VDOLY D�LV �WKDW�WKHUH�DUH�IHZHU�Y DOLG DWLR Q�VWXGLHV�WKDQ�VHUXP�

7KHUH�DUH�VWLOO�TXLWH�D�IHZ��VR �LW
V �D�Y DOLG�WHVWLQ J�PHWKR G��,W
V �MXVW�WKDW�LW
V �QR W�DV

ZHOO�Y DOLGDWHG�DV�D�VHUXP�EHFDXVH�LW�VWLOO�QHHGV�WR �EH�GR QH��$ JDLQ��LW�FDQ�EH�Y HU\

FKDOOHQJLQJ�IR U�VR PH�ODEV�EHFDXVH�WKH�HVWUR JHQ�OHY H OV�LQ�WKH�VDOLY D�DUH�PXFK

OR ZHU�WKDQ�LQ�WKH�VHUXP��6R �GR FWR UV�PXVW�HQVXUH�WKH �ODE�LV �GR LQJ�D�JR R G�HQR XJK

MR E�DVVHVVLQJ�WKHVH�Y HU\ �OR Z�OHY HOV��$ OO�VDOLY D�WHV WLQJ�FDQ�EH�FR QWDPLQDWHG�E\

EOR R G�IUR P�WKH�R UDO�PXFR VD�
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�OvGfGYiÂ �XcWOC:iO[Yg
!LÂ�[fX[YGÂ.GgiOYM
' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��7KH

LPSOLFDWLR Q�LV �WKDW�LI �LW
V �FR UUHODWLQJ�

LW
V �SUR EDEO\ �DQ�DFFXUDWH�OHY HO�

KR ZHY HU��SUR JHVWHUR QH�LV �KDUG�WR

TXDQWLI \ �LQ�XULQH��$ QG�VR ��WKH\ �XVH

PHWDER OLWHV�IR U�DVVHVVPHQW�DQG

GHWHUPLQH�WKH�SUR JHVWHUR QH�OHY HO

EDVHG�R Q�WKH�PHWDER OLWHV��7KDW
V

JUHDW��H[FHSW�WKHUH
V �QR �OLWHUDWXUH

GHVFULELQJ�WKH�FOLQLFDO�XWLOLW\ �R I

SUR JHVWHUR QH�PHWDER OLWHV��6R

SUR JHVWHUR QH�LQ�WKH�XULQH�LV

UHODWLY HO\ �SUR EOHPDWLF�UHJDUGLQJ�WKH

DFFXUDF\ �DQG�ZKDW�\ R X�DUH�JHWWLQJ�

3DUW�R I �WKH�LVVXH�ZLWK�VHUXP

SUR JHVWHUR QH�LV �WKDW�Y HU\ �OLWWOH�R I �LW

LV�DY DLODEOH��DQG�QR Q�SUR WHLQ

JUR XQG��PR VW�R I �LW�LV �ER XQG�WR �DOO

DQG�R WKHU�SUR WHLQV��LW
V �WKH�IUHH

SUR JHVWHUR QH�WKDW�LV �DY DLODEOH�WR �WKH

WDUJHW�WLVVXHV�DQG�DOVR �WR �VDOLY D��6R

WKH�SUR JHVWHUR QH�WKDW�\ R X
UH

PHDVXULQJ�LQ�WKH�VHUXP�LV �PR VWO\

WKH�ER XQG�XS�SUR JHVWHUR QH��QR W

ZKDW�LV �FOLQLFDOO\ �LPSR UWDQW�

7UDQVGHUPDO�SUR JHVWHUR QH�LV

H[WUHPHO\ �GLìFXOW�WR �PHDVXUH

EHFDXVH�DQ\ R QH�JHWV�PHWDER OLVP

E\ �êY H�DOSKD�UHGXFWDVHV�LQ�WKH�VNLQ�

,W
V �UDSLGO\ �DEVR UEHG�E\ �UHG�EOR R G

FHOO�PHPEUDQHV�DQG�GHOLY HUHG�WR

WKH�WLVVXH��$ QG�UHDOO\ ��LW�FR PHV

GR ZQ�WR �WKDW�DIWHU�WKH�SDWLHQW�XVHV

H[R JHQR XV�SUR JHVWHUR QH�FUHDP�R U

JHO��WKH\ �JHW�WKHVH�FUD] \ �KLJK�OHY HOV

R I �SUR JHVWHUR QH�LQ�WKH�VDOLY D�DQG

WKH�FDSLOODU\ �EHGV��EXW�QR W�LQ�WKH

VHUXP��$ QG�VR �WKHUH�FR XOG�EH�D

EHWWHU�ZD\ �WR �PHDVXUH�ZKDW
V

KDSSHQLQJ�WR �WKH�SDWLHQW��6R

WUDQVGHUPDO�SUR JHVWHUR QH��WU\ LQJ�WR

IR OOR Z�WKDW�ZLWK�DQ\ �WHVWLQJ�LV

GLìFXOW�

7KHUH�DUH�GHFDGHV�R I �UHVHDUFK�R Q

VHUXP�KR UPR QH�OHY HOV��,Q�VHUXP

WHVWLQJ��WHVWR VWHUR QH��DQG�LWV

PHWDER OLWHV��\ R X�FDQ�JHW�ER WK�D

WR WDO�DQG�D�IUHH�KR UPR QH�OHY HO�WHVW�

DQG�\ R X�FDQ�DOVR �JHW�D�' +7�OHY HO�

ZKLFK�LV �KHOSIXO��7KHUH�DUH

HVWDEOLVKHG�VHUXP�UDQJHV�IR U�WKH

GLDJQR VLV�R I �DQGUR JHQ�LQVXìFLHQF\ �

6R �VHUXP�OHY HOV�IR U�WHVWR VWHUR QH

DUH�êQH�LQ�JHQHUDO�



3D J H � �

'U � � $O H[ � -L PHQ H]�3 U HVHQ WV��$VVHVVL Q J�+R U PR Q HV

,W�FDQ�EH�GLìFXOW�WR �DVVLVW�WKH�ZKR OH�VHUXP�LI �WKH� OHY HOV�DUH�OR Z��OLNH�LQ�ZR PHQ

DQG�NLGV�DQG�K\ SR JHDO�PHQ��6R ��\ R X�QHHG�WR �NQR Z�\ R X U�ODE�DQG�LWV�PHWKR GR OR J\ �

6XSSR VH�\ R X
UH�DVVHVVLQJ�WHVWR VWHUR QH�LQ�ZR PHQ��K\ S R JHDO�PHQ��R U�NLGV

EHFDXVH�WKH\ �PXVW�HQVXUH�WKH\ 
UH�GR LQJ�WKH�DSSUR SUL DWH�VHUXP�WHVW�WR �JHW�WKHVH

UHDOO\ �OR Z�OHY HOV�DFFXUDWHO\ �

) R U�VDOLY D�WHVWLQJ��LW�LV �Y HU\ �FR QY HQLHQW�WR �R EWDLQ �WKH�VDPSOH��7KHUH�DUH

HVWDEOLVKHG�UDQJHV�IR U�GLDJQR VLV�R I �DQWLJHQ�LQVXìFL HQF\ ��DQG�LW
V �HDV\ �WR �XVH�WKLV

WHVWLQJ�IR U�GLé HUHQWLDWLQJ�EHWZHHQ�JR QDGDO�DQG�K\ SR JR QDGDO�PHQ��$ QG�\ R X�FDQ

JHW�D�IUHH�KR UPR QH�OHY HO�DV�OR WV�R I �SXEOLVKHG�UHVHD UFK�R Q�XVLQJ�VDOLY DU\ �OHY HOV�IR U

DVVHVVLQJ�WHVWR VWHUR QH��+R ZHY HU��WKH�SUR EOHP�LV �OLN H�ZLWK�SUR JHVWHUR QH��\ R X�JHW

WKLV�UDSLG�ëXFWXDWLR Q�LQ�VDOLY D��<R X�PLJKW�QHHG�PR U H�WKDQ�R QH�VDOLY D�WHVW�UHVXOW�WR

JHW�UHOLDEOH�LQIR UPDWLR Q��6R �\ R X�GR Q
W�QHFHVVDULO\ � ZDQW�WR �GHFLGH�EDVHG�R Q�MXVW

R QH�UHVXOW��$ QG�DJDLQ��\ R X�QHHG�WR �NQR Z�\ R XU�ODE�EH FDXVH�WKH�OHY HOV�DUH�PXFK

OR ZHU�WKDQ�LQ�WKH�VHUXP��6R �LW�LV �FKDOOHQJLQJ�WR �JH W�DQ�DFFXUDWH�VWR U\ �DQG�EH

FDUHIXO�DER XW�EOR R G�FR QWDPLQDWLR Q��,Q�XULQH�WHVWLQJ ��WKH����KR XU�DQG�VSR W�XULQH

KDY H�VOLJKWO\ �GLé HUHQW�LVVXHV�

7KH����KR XU�XULQH�WHVWLQJ�IR U�WHVWR VWHUR QH�FDQ�EH�X VHG�WR �JHW�D�WR WDO�GDLO\

WHVWR VWHUR QH�SUR GXFWLR Q��3DWLHQWV�ZLOO�JHW�D�IUHH�K R UPR QH�OHY HO�DQG�PHWDER OLWHV�

ZKLFK�LV �QLFH��7KH\ �FDQ�XVH�WKDW�LQIR UPDWLR Q�WR �LQG LUHFWO\ �DVVHVV�êY H�DOSKD�

UHGXFWDVH�DQG�DUR PDWDVH�DFWLY LWLHV�EDVHG�R Q�KR Z�PDQ \ �GLé HUHQW�PHWDER OLWHV

WKH\ 
UH�JHWWLQJ��2 QO\ �D�IHZ�GDWD�VXSSR UW�WKH�FOLQLF DO�XWLOLW\ �R I �DOO�WKH�PHDVXUHG

PHWDER OLWHV��7KHUH�LV �D�SR O\ PR USKLVP�R I �8* 7�WR �% ��� �LI �WKH�SDWLHQW�KDV�WKDW��WKHLU

XULQDU\ �WHVWR VWHUR QH�OHY HO�ZLOO�UHWXUQ�WR �] HUR ��VR � NHHS�WKDW�LQ�PLQG�LI �\ R X�HY HU�JHW

D�WHVW�UHVXOW��$ IWHU�DOO��LW
V �VR �OR Z�EHFDXVH�LW�PD \ �EH�WKDW�\ R XU�SDWLHQW�KDV�WKLV

LVVXH��1 R Z�VSR W�XULQH�ZLOO�JLY H�\ R X�VR PH�R I �WKH�VDP H�SUR V�DV�\ R X�ZLOO�JHW�IUHH

KR UPR QH�OHY HOV�DQG�PHWDER OLWHV��7KLV �DOOR ZV�\ R X�WR � XVH�WKDW�LQIR UPDWLR Q�WR

DVVHVV�WKH�êY H�DOSKD�UHGXFWDVH�DUR PDWDVH�DFWLY LWLHV ��KR ZHY HU��WKH�SUR EOHP�LV

WKHUH��OLNH�ZLWK�WKH�R WKHU�KR UPR QHV�ZH
Y H�GLVFXVVHG ��WKLV�WHVWLQJ�JHQHUDOO\ �KDV

IHZHU�FOLQLFDO�Y DOLGDWLR Q�VWXGLHV�EHFDXVH�LW
V �D�QH ZHU�IR UP�R I �WHVWLQJ��VR �NHHS�WKDW

LQ�PLQG�
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-:WOo:ÂÚÂ-GfjXÂ.GgiOYM
' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��6R �LI �WKH�SDWLHQW �KDV�SHULR GR QWLWLV�R U�VR PHWKLQJ

DOR QJ�WKR VH�OLQHV��GR FWR UV�GR Q
W�ZDQW�WKHP�WR �VDOLY DU\ �OHY HOV��LW�LV �LPSR UWDQW�WR

WHOO�WKHP�WR �GR �LW�EHIR UH�WKH\ �EUXVK�WKHLU�WHHWK��Q R W�DIWHU��LQ�FDVH�WKH\ �EOHHG�ZKHQ

WKH\ �EUXVK�WKHLU�WHHWK��% XW�WKDW
V �WUXH�R I �DQ\ �VDOL Y DU\ �WHVW��\ R X�FDQ
W�JHW�HVWUR JHQ

PHWDER OLWHV�GR QH�WKUR XJK�WKH�VDOLY D��$ QG�WKH�ELJJHU �SUR EOHP�LQ�D

SR VWPHQR SDXVDO�ZR PDQ�LV �WKDW�PDQ\ �JHW�GU\ �PR XWK�DIW HU�PHQR SDXVH��$ QG�VR ��LW

FDQ�EH�UHDOO\ �GLìFXOW�WR �GR �WKH�WHVW�EHFDXVH�WKH\ �Q HHG�WR �SUR GXFH�PR UH�VDOLY D�WR

JHW�DQ�DGHTXDWH�VSHFLPHQ��1 R Z��LI �WKDW�KDSSHQV��WKH \ �FDQ�JR �IR U�D����XULQH�WHVW�

7KH����KR XU�XULQH�WHVWLQJ�IR U�HVWUR JHQ�DQG�HVWUR JHQ �PHWDER OLWHV�FDQ�EH�KHOSIXO�LI

\ R X
UH�WU\ LQJ�WR �JHW�WKH�WR WDO�GDLO\ �SUR GXFWLR Q�R I � WKH�KR UPR QHV��<R X�FDQ�JHW

PHDVXUHPHQWV�R I �HVWUR JHQ�PHWDER OLWHV��ZKLFK�DUH�VWD EOH�IR U�D�OR QJ�WLPH�

<R X�KDY H�SOHQW\ �R I �WLPH�IR U�SUR FHVVLQJ�DQG�JHW�ER WK �IUHH�DQG�FR QMXJDWHG

HVWUR JHQ�PHDVXUHPHQWV��6R �WKDW
V �KHOSIXO��7KH�EDG�Q HZV��ZKLFK�LV �WUXH�IR U�DQ\

���KR XU�XULQH�WHVW��LV �LW�UHOLHV�R Q�DFFXUDWH�Y R OXPH �PHDVXUHPHQWV�DQG�FR PSOHWH

FR OOHFWLR QV�E\ �WKH�SDWLHQWV��0 DQ\ �SDWLHQWV�ZLOO�LQD GY HUWHQWO\ �VFUHZ�WKDW�XS��:KHQ

WKH\ �KDY H�D�EXV\ �GD\ ��WKH\ 
OO�JR �SHH�DQG�QHHG�WR �UH PHPEHU�ZKDW�WKH\ �DUH

VXSSR VHG�WR �GR ��ZKLFK�FDQ�EH�D�SUR EOHP��6R ��PDNLQJ� VXUH�WKH�SDWLHQW

XQGHUVWDQGV�FDQ�KHOS�ZLWK�WKH�WHVW�UHVXOWV��<R X�FDQ QR W�XVH�WKLV�IR U�SHR SOH�ZLWK

UHQDO�G\ V IXQFWLR Q�EHFDXVH�LW
V �EDVHG�R Q�FUHDWLQLQH� FR UUHFWLR Q��6R �LI �WKHLU

FUHDWLQLQH�LV �DEQR UPDO��WKH\ �ZLOO�QHHG�WR �EH�DEOH�W R �JLY H�\ R X�DQ�DGHTXDWH�

DSSUR SULDWH�OHY HO�DQG�VR PHWLPHV�JLY H�\ R X�VR PH�R I �WK HVH�WHVWV�WKDW�GR ����KR XU

XULQHV�ZLOO�SUR Y LGH�\ R X�ZLWK�PDQ\ �PHWDER OLWHV�WKDW� FR XOG�EH�PR UH�FOLQLFDOO\

XVHIXO�EXW�DUH�QR W�

1 R Z�IR U�GULHG�VSR W��\ R X
UH�LQ�WHVWLQJ��DQG�\ R X�FDQ� JHW�HVWUR JHQ�PHWDER OLWHV�

ZKLFK�LV �JR R G�EHFDXVH�WKH�PHWDER OLWHV�DUH�VWDEOH�IR U�D�OR QJ�WLPH��VR �WKDW
V �QR

SUR EOHP��$ QG�\ R X�FDQ�PHDVXUH�ER WK�WKH�IUHH�DQG�FR QM XJDWHG�HVWUR JHQV�R Q�WKHVH

VSR WV�LQ�XULQH�WHVWV�
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7KH�ELJJHVW�SUR EOHP�KHUH�LV �WKDW�LW

KDV�WKH�OHDVW�FOLQLFDO�Y DOLGDWLR Q

VWXGLHV��6R ��LW
V �D�QHZHU�ZD\ �R I

WHVWLQJ��,W�LV �SR SXODU�DQG�HDV\ �IR U

SDWLHQWV��EXW�WKHUH�LV �OLWWOH�FR QFHUQ

EHFDXVH�R I �WKH�IHZ�FOLQLFDO

Y DOLGDWLR Q�VWXGLHV�WKH\ 
Y H�GR QH�

1 R Z��DGGLWLR QDO�FKDOOHQJHV�DUH

PHQWLR QHG��WR �WKLQN�DER XW�ZKDW�D

ODE�KDV�WR �GR ��WKH�PHDVXUHPHQWV

WKH\ �QHHG�WR �EH�DEOH�WR �SUR Y LGH�FDQ

Y DU\ �HQR UPR XVO\ �EHFDXVH�WKHUH�DUH

Y HU\ �OR Z�OHY HOV�R I �HVWUR JHQ�LQ�R OGHU

ZR PHQ��QR W�R Q�KR UPR QH

UHSODFHPHQW�WKHUDS\ �

$ QG�WKHQ�XS�WR �PHDVXULQJ�WKHVH

VXSHU�KLJK�GR VHV�LQ�ZR PHQ�JHWWLQJ

UHDG\ �IR U�,9) ��$ QG��\ R X�NQR Z��WKH

OHY HOV�FDQ�Y DU\ �E\ ���������,V �LW

UHDVR QDEOH�WR �DVVXPH�WKDW�DQ\ �WHVW

ZLOO�EH�DFFXUDWH�IR U�DOO�WKR VH

FLUFXPVWDQFHV"�,W�LV �DOVR �GLìFXOW�WR

DVVHVV�HVWUR JHQ�OHY HOV�LQ�ZR PHQ

WUHDWHG�ZLWK�DUR PDWDVH�LQKLELWR UV

EHFDXVH�WKH\ �ZLOO�OLNHO\ �KDY H�Y HU\

OR Z�HVWUR JHQ�FR QFHQWUDWLR QV�
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3UR JHVWHUR QH�DQG�SUR JHVWHUR QH

PHWDER OLWHV�LQ�WKH�VHUXP��WKHUH
V

OR WV�R I �OLWHUDWXUH�WR �VXSSR UW�XVLQJ�D

SUR JHVWHUR QH�OHY HO�GUDZQ�KR SHIXOO\

R Q�GD\ ����R I �D����GD\ �F\ FOH�WR

FR QêUP�R Y XODWLR Q��3UR JHVWHUR QH

KDV�SUR EOHPV�DV�LW�GLé HUV�IUR P

HVWUDGLR O��6R �LW�LV �DFFHSWDEOH�WR �XVH

VHUXP�SUR JHVWHUR QH�OHY HOV�IR U�WKDW�

DV�WKH�UHSUR GXFLELOLW\ �R I �VHUXP

OHY HOV�LV �OLPLWHG�LI �WKH�VHUXP�OHY HOV

DUH�OR Z��6R �LI �ZKDW�WKDW�PHDQV�LV �LI

\ R X�ZHUH�WR �WDNH�D�SHUVR Q�LQ�WKH

êUVW�KDOI �R I �KHU�F\ FOH�DQG�GUDZ�D

SUR JHVWHUR QH�OHY HO�WKUHH�GD\ V �LQ�D

UR Z�DW�WKH�Y HU\ �EHJLQQLQJ�R I �WKH

SUR FHVV�DQG�WKH�SUR JHVWHUR QH

VKR XOG�EH�OR Z��\ R X�PD\ �QR W�JHW

VLPLODU�QXPEHUV�MXVW�EHFDXVH�WKH

KR UPR QH�OHY HOV�DUH�OR Z�

6R �WKH�UHSUR GXFLELOLW\ �PDNHV

GR FWR UV�D�OLWWOH�FUD] \ ��EXW�WKDW
V

VR PHWKLQJ�WKH\ �QHHG�WR �NHHS�LQ

PLQG�ZLWK�WKH�VHUXP��$ JDLQ��VDOLY D

WHVWLQJ�LV �QR W�LQY DVLY H��LW
V

FR QY HQLHQW�LI �\ R X�ZDQW�WR �IR OOR Z�DQ

HQWLUH�F\ FOH�LQ�D�SUHPHQR SDXVDO

ZR PDQ�

$ QG�WKHQ�VSHFLêFLW\ �LV �D�SUR EOHP

EHFDXVH�ZH�WDON�DER XW�KR Z

HVWUDGLR OR J\ �IR FXVHV�PR VWO\ �R Q

KR Z�LW�JHWV�EUR NHQ�GR ZQ�LQWR

HVWUR QH�DQG�WKHQ�KR Z�WKH�HVWUR QHV

JHW�EUR NHQ�GR ZQ��% XW�WKH�UHDOLW\ �LV

WKDW�HVWUDGLR OV�FR QY HUW�LW�WR �PR UH

WKDQ�D�KXQGUHG�GLé HUHQW

PHWDER OLWHV��ZKLFK�PD\ �LQWHUIHUH

ZLWK�DFFXUDWH�TXDQWLêFDWLR Q�

6R ��ODEV�PXVW�NHHS�WKDW�LQ�PLQG�DQG

HQVXUH�WKDW�WKH\ 
UH�JHWWLQJ

DGHTXDWH�VSHFLêFLW\ �IR U�\ R X�

$ QR WKHU�LQWHUHVWLQJ�WLGELW�LV �WKDW

H[R JHQR XV�VR XUFHV�R I �6 �WULDO�FDQ

OHDG�WR �IDOVHO\ �HOHY DWHG�HVWUDGLR O

OHY HOV��6R �NHHS�WKDW�LQ�PLQG�LI �\ R X

KDY H�D�IXQQ\ �WHVW�UHVXOW�WKDW�PDNHV

QR �VHQVH�
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$ OVR ��UHVHDUFK�VKR ZV�WKDW�D�VDOLY DU\ �OHY HO�R I ����DO SKD�K\ GUR [ \ SUR JHVWHUR QH�LV

MXVW�DV�DFFHSWDEOH�DV�D�VHUXP�OHY HO�IR U�GLDJQR VLQJ� FR QJHQLWDO�DGUHQDO

K\ SHUSODVLD��1 R Z�WKH�GR ZQVLGH�IR U�SUR JHVWHUR QH
V �PH WDER OLWHV�VDOLY DU\ �OHY HOV�R I

SUR JHVWHUR QH�LQ�LWV�PHWDER OLWHV�LV �WKDW�\ R X
Y H�JR W� D�UDSLG�ëXFWXDWLR Q�R I

SUR JHVWHUR QH�OHY HOV�LQ�WKH�VDOLY D��6R ��LI �\ R X
Y H�JR W�VR PHER G\ �ZKR �GR HVQ
W�ZDQQD

JHW�WKHLU�EOR R G�GUDZQ�DQG�GR HVQ
W�PLQG�VSLWWLQJ�LQW R �D�WXEH��\ R X�FDQ�XVH�WKLV

LQVWHDG�

6R �\ R X�VKR XOG�XVH�PR UH�WKDQ�R QH�WHVW�UHVXOW�WR �PDNH �D�GHFLVLR Q��\ R X�PD\ �QHHG

VHULDO�VDPSOLQJ�WR �JHW�D�IHHO�IR U�WKH�DY HUDJH��7KHU H
V �DOVR �D�SUR EOHP�ZLWK�FUR VV�

UHDFWLY LW\ �WKDW�PLJKW�LQWHUIHUH�ZLWK�LPPXQR DVVD\ V �D QG�Dé HFW�WKH�UHVXOWV��$ QG

DJDLQ��WKH�VDPH�SUR EOHP�LV �KDY LQJ�PXFK�OR ZHU�SUR JHV WHUR QH�OHY HOV�LQ�WKH�VDOLY D

WKDQ�LQ�WKH�VHUXP��6R �IR U�VR PH�ODEV��WKDW�FDQ�EH�FK DOOHQJLQJ�WR �JHW�SUHOLPLQDU\

DQDO\ VLV �DQG�WKH�VDPH�SUR EOHP�LQ�WHUPV�R I �FR QWDPLQD WLR Q�E\ �EOR R G��KR ZHY HU�

WKDW
V �WUXH�R I �DOO�FHOOXODU�WHVWV��7KH����KR XU�XULQ H�DQG�WKH�VSR W�GU\ �XULQH�WHVWLQJ

IR U�SUR JHVWHUR QH�KDY H�WKH�VDPH�SUR EOHP�EHFDXVH�WKH� SUR JHVWHUR QH�PHWDER OLWHV

ZLOO�FR UUHODWH�ZLWK�V \ PSWR PV��6R �WKH\ 
Y H�VWXGLHG��I R U�LQVWDQFH��DOOR SUHJQDQR OR QH

LQ�XULQH��7KH�OHY HO�R I �WKDW�GR HV�FR QQHFW�ZLWK�WKH�V OHHS�TXDOLW\ �LQ�SHULPHQR SDXVDO

ZR PHQ�



3D J H � �

'U � � $O H[ � -L PHQ H]�3 U HVHQ WV��$VVHVVL Q J�+R U PR Q HV

����ÂÚÂ/fOYGÂ.GgiOYM
' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��6R �OHW
V �PR Y H�R Q� WR �WKH�XULQH�WHVW��1 R Z��LQ�D����

KR XU�XULQH�WHVW��\ R X�FDQ�DVVHVV�WKH�FR UWLVR O�UDWLR � �ZKLFK�FDQ�EH�KHOSIXO�ZKHQ

GLDJQR VLQJ��$ QG����KR XU�IUHH�FR UWLVR O�FR UUHODWHV�ZL WK�WKH�VHUXP�IUHH�FR UWLVR O

OHY HO��KR ZHY HU��WKH�R QO\ �SUR EOHP�LV �WKHUH�DUH�OLPLW HG�FOLQLFDO�Y DOLGDWLR Q�VWXGLHV�IR U

WKLV��$ QG��LQ�WKH����KR XU�XULQH�WHVW��\ R X
UH�QR W�JH WWLQJ�D�GLXUQDO�FR UWLVR O�SDWWHUQ�

$ QG��LQ�WKH�VSR W�XULQH��\ R X�FDQ�JHW�WKH�FR UWLVR O�UD WLR ��ZKLFK�FDQ�EH�KHOSIXO��<R X

FDQ�KDY H�WKH�SDWLHQW�GR �WKH�VSR W�XULQH�WHVW�PXOWLSO H�WLPHV�D�GD\ �VR �\ R X�FDQ�JHW

WKH�GLXUQDO�FKDQJH�MXVW�OLNH�\ R X�ZR XOG�ZLWK�VDOLY D� �% XW�XQIR UWXQDWHO\ ��WKH�VSR W

\ R X
UH�LQ�WHVWLQJ�KDV�WKH�OHDVW�FOLQLFDO�Y DOLGDWLR Q �VWXGLHV��6R �\ R X�KDY H�WR �NHHS�WKDW

LQ�PLQG��6R �ZLWK�WKLV��SULPDULO\ ��SHR SOH�IHHO�PR VW� FR PIR UWDEOH�ZLWK�XVLQJ�HLWKHU

VHUXP�OHY HOV�GR QH�DW�WKH�ULJKW�WLPH�R I �GD\ ��XQGHUVW DQGLQJ�WKDW�\ R X
UH�QR W�JHWWLQJ

WKH�XQER XQG�FR UWLVR O��R U�WKH\ 
UH�GR LQJ�D�IR XU�SR LQW �VDOLY DU\ �WHVW�

7KH�IR XU�SR LQW�VDOLY DU\ �WHVW�FR XOG�VHH�D�SDWWHUQ�EH WZHHQ�ZKDW�WKH�SDWLHQW�WR OG

WKHLU�GR FWR UV�DER XW�WKHLU�HQHUJ\ �OHY HO�WKUR XJKR XW�W KH�GD\ �DQG�KR Z�WKH\ �IHOW�DQG

FR PSDUHG�WKDW�ZLWK�ZKDW�WKH�UHVXOW�UHWXUQHG��0 DQ\ �G R FWR UV�QR WH�ZKDW�WKH\ �KDG

H[SHFWHG�WKH�WHVW�UHVXOW�WR �EH�EHIR UH�WKH�QDWLR QDO� ODEV�HY HQ�KDG�LW�DY DLODEOH�

:H�ZLOO�GLVFXVV�' +($ �DQG�' +($ �VXOIDWHV�VHSDUDWHO\ �V LQFH�' +($ �LQ�WKH�VHUXP�KDV

PDQ\ �FOLQLFDO�Y DOLGDWLR Q�VWXGLHV�WKDW�FDQ�PDNH�\ R X� IHHO�FR PIR UWDEOH�JHWWLQJ

DGHTXDWH�UHVXOWV��1 R Z��' +($ �KDV�D�GLXUQDO�SDWWHUQ�� 6R �\ R X�KDY H�WR �HQVXUH�WKH\

JHW�LW�GR QH�DW�WKH�ULJKW�WLPH�R I �GD\ �VLQFH�WKLV�LV � IDVWLQJ�EHIR UH�QLQH�R 
FOR FN�LQ�WKH

PR UQLQJ��MXVW�OLNH�ZLWK�FR UWLVR O��$ �' +($ �GR QH�ODWHU �LQ�WKH�GD\ �PHDQV�QR WKLQJ�

KR ZHY HU��D�' +($ �VXOIDWH�LQ�WKH�VHUXP�GR HVQ
W�IR OOR Z �D�FLUFDGLDQ�SDWWHUQ��VR �D

VLQJOH�WHVW�GR QH�DW�DQ\ �WLPH�LV �R ND\ �
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' +($ �VXOIDWH�KDV�WKH�VDPH�EDVLF

SUR EOHP�LQ�WKH�VDOLY D��UHODWHG�WR �WKH

VDOLY DU\ �ëR Z�UDWH�DQG�WKH�VDOLY DU\

S+��6R �NHHS�WKDW�LQ�PLQG�LI �\ R X
UH

OR R NLQJ�DW�VDOLY DU\ �OHY HOV�LQ�XULQH�

ZKHWKHU�WKLV�LV ����KR XU�R U�VSR W

XULQH��WKHUH�DUH�QR �FOLQLFDO

Y DOLGDWLR Q�VWXGLHV�DER XW�OR R NLQJ�DW

HLWKHU�' +($ �R U�' +($ �VXOIDWH�LQ�WKH

XULQH��6R ��NHHS�WKDW�LQ�PLQG�LI

\ R X
UH�GR LQJ�XULQH�WHVWLQJ�DQG

WKH\ 
UH�JLY LQJ�\ R X�D�ZKR OH�SDQHO

WKDW�LQFOXGHV�' +($ �R U�' +($

VXOIDWH��\ R X�PD\ �QHHG�WR �NQR Z

ZKDW�WKR VH�UHVXOWV�PHDQ�

) R U�SLWXLWDU\ �KR UPR QHV��WKH

SUHIHUUHG�WHVWLQJ�LV �WKH�) 6+��/ +�

DQG�SUR ODFWLQ�VHUXP��1 R W

FR QY HQLHQW�IR U�VHULDO

PHDVXUHPHQWV�WKUR XJKR XW�WKH�GD\

WR �GHWHFW�WKH�/ +�VXUJH��IR U�LQVWDQFH�

EXW�WKH�UHVXOWV�DUH�Y HU\ �DFFXUDWH�

$ QG�LQ�VDOLY D��WKHUH
V �OLPLWHG�SHHU�

UHY LHZHG�OLWHUDWXUH�GHWDLOLQJ

VDOLY DU\ �SLWXLWDU\ �KR UPR QHV�DQG

ZKHWKHU�R U�QR W�WKH\ 
UH�DGHTXDWH

7KHUH�DUH�QXPHUR XV�FOLQLFDO

Y DOLGDWLR Q�VWXGLHV�DER XW�' +($ �

XQIR UWXQDWHO\ ��WKHUH�LV �D�SUR EOHP

ZLWK�' +($ �VXOIDWH�VLQFH�LW�KDV�D�OLWWOH

FLUFDGLDQ�SDWWHUQ��<R X�PD\ �PLVV

VPDOO�Y DULDWLR QV�LQ�D�' +($ �R Y HU

WLPH�LQ�D�SHUVR Q�EDVHG�R Q�KR Z

WKH\ 
UH�IHHOLQJ�DQG�VWUHVVHG�R XW��6R

R FFDVLR QDOO\ ��LW
V �QLFH�WR �FKHFN�WKH

' +($ �LQ�D�SDWLHQW�DV�OR QJ�DV �WKH\ 
UH

GR QH�LQ�WKH�PR UQLQJ�EHFDXVH�WKHQ

\ R X
OO�JHW�D�IHHO�IR U�WKH�FKDQJHV

R Y HU�WLPH�LQ�WKH�VDPH�LQGLY LGXDO

\ R X�ZR XOGQ
W�VHH�ZLWK�WKH�' +($

VXOIDWH�

6DOLY DU\ �WHVWLQJ�IR U�' +($ �LV �ZKHUH

\ R X�PHDVXUH�IUHH�' +($ �LQ�WKH

ER G\ ��ZKLFK�LV �JUHDW��7KHUH
V �D

FR UUHODWLR Q�ZLWK�VHUXP�OHY HOV��DQG

LW
V �QR W�LQY DVLY H��7KH�SUR EOHP�LV �WKDW

WKH�FR QFHQWUDWLR Q�LV �LQY HUVHO\

UHODWHG�WR �WKH�VDOLY DU\ �ëR Z�UDWH�DQG

LV�DOVR �Dé HFWHG�E\ �WKH�VDOLY DU\ �S+�

$ Q�H[DPSOH�ZR XOG�EH�VR PHR QH

ZDONLQJ�SDVW�WKH�EDNHU\ ��VWDUWLQJ�WR

VDOLY DWH�KHDY LO\ �EDVHG�R Q�ZKDW�WKH\

MXVW�VPHOOHG�

7KLV �FR XOG�FKDQJH�WKHLU�UHVXOWV�IR U

WKHLU�VDOLY DWLR Q�UDWH�ZKHQ�WKH\ �DUH

GR LQJ�WKHLU�' +($ �WHVW�



3D J H � �

'U � � $O H[ � -L PHQ H]�3 U HVHQ WV��$VVHVVL Q J�+R U PR Q HV

/ +�GHWHFWLR Q�NLWV�DW�KR PH�DUH

FR QY HQLHQW�IR U�XULQH�WHVWV�VLQFH

WKH\ �DUH�ZLGHO\ �XVHG�DQG�KDY H�EHHQ

DUR XQG�IR U�D�OR QJ�WLPH��7KH�/ +

VXUJH�FR UUHODWHV�ZLWK�WKH�XULQH�DQG

ZR UNV�ZHOO�ZLWK�WKH�/ +�VXUJH
V

VHUXP��6R �LI �\ R X
UH�WU\ LQJ�WR �KHOS

SHR SOH�êJXUH�R XW�ZKHUH�WKH\ �DUH�LQ

WKHLU�F\ FOH�DQG�ZKHWKHU�R U�QR W

WKH\ 
Y H�R Y XODWHG��WKLV�WHVW�LV �WKH

ZD\ �WR �JR ��,W�GR HVQ
W�GR �D�JR R G�MR E

R I �TXDQWLI \ LQJ�LW��LW�MXVW�WHOOV�\ R X

WKHUH
V �D�VXUJH�EHFDXVH�WKHVH�DUH

ELJJHU�KR UPR QHV��VR �WKH\ �GR Q
W�JHW

LQWR �XULQH�Y HU\ �HDVLO\ �

6R �\ R X
UH�JR LQJ�WR �NQR Z�ZKHWKHU�R U

QR W�\ R X
Y H�JR WWHQ�WKH�VXUJH��\ R X
UH

QR W�JR LQJ�WR �NQR Z�ZKDW�WKH�DFWXDO

OHY HO�LV ��DQG�WKDW
V �R ND\ �EHFDXVH

PR VW�R I �WKH�WLPH��LW�GR HVQ
W�PDWWHU

ZKDW�WKH�KR UPR QH�OHY HO�LV ��6R

HVVHQWLDOO\ ��XQOHVV�\ R X
UH�MXVW�WU\ LQJ

WR �êQG�R XW�LI �WKH\ �JR W�DQ�/ +�VXUJH�

\ R X�ZDQW�WR �XVH�WKH�VHUXP�IR U

HLWKHU�) 6+��/ +��R U�SUR ODFWLQ��) R U�VH[

KR UPR QH�ELQGLQJ�JOR EXOLQ��PR VW

FOLQLFDO�Y DOLGDWLR Q�VWXGLHV�DUH�LQ�WKH

VHUXP��\ R X�FDQ
W�PHDVXUH�LW�LQ

VDOLY D�R U�XULQH��VR �WKDW
V �HDV\ �WR

UHPHPEHU��6R �ZH
Y H�DOUHDG\ �WDONHG

DER XW�WKH�LVVXHV�ZLWK�GLé HUHQW

IR UPV�R I �WHVWLQJ��DQG�WKHUH�DUH�R QO\

D�IHZ�IR UPV�R I �WHVWLQJ�WKDW�ZLOO�JLY H

\ R X�HY HU\ WKLQJ�\ R X�QHHG�WR �NQR Z

DER XW�HY HU\ �KR UPR QH�\ R X�QHHG�WR

NQR Z�
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�,.œÂ�[fX[YGÂ
fG:XgÂÚ
):iCNGg

1 R Z�KHUH
V �ZKHUH�LW�JHWV�WULFN\

VLQFH�LW
V �R QH�WKLQJ�WR �êQG�R XW

ZKHUH�WKH�SHUVR Q�LV �EHIR UH�\ R X�SXW

WKHP�LQ�DQ\ �KR UPR QH�UHSODFHPHQW

WKHUDS\ ��KR ZHY HU��PR QLWR ULQJ

KR UPR QH�UHSODFHPHQW�WKHUDS\ �JHWV

PR UH�SUR EOHPDWLF�VWLOO��,I �\ R X
UH

XVLQJ�R UDO�HVWUR JHQ��LW�LV

UHFR PPHQGHG�WR �JHW�D�VHUXP

EDVHOLQH�EHIR UH�+57�DQG�WKHQ

PR QLWR U�GXULQJ�WUHDWPHQW��LI �\ R X
UH

GR LQJ�R UDO�HVWUR JHQ��WKH�VDOLY DU\

OHY HOV�GR Q
W�UHëHFW�WKH�H[R JHQR XV

HVWUR JHQ�XVH�DW�DOO��VR �WKH\ 
UH�QR W

Y HU\ �KHOSIXO�

$ QG�R UDO�HVWUR JHQ�R U�DQ\ �KR UPR QHV

WKDW�XQGHUJR �WKLV�WHVW�PXVW

DFFXUDWHO\ �UHëHFW�WKH�OLY HU
V �êUVW�

SDVV�PHWDER OLVP�DQG�WKH�XULQHV


OHY HOV��6R �LI �\ R X
UH�GR LQJ�R UDO

HVWUR JHQ�UHSODFHPHQW�WKHUDS\ ��WKH

R QO\ �ZD\ �WR �DVVHVV�LW�LV �ZLWK�VHUXP

EHFDXVH�GR FWR UV�ZLOO�FR QY LQFH�WKH

SDWLHQW�ZLWK�WKH�PR GXOH��VR �\ R X

SUR EDEO\ �GR Q
W�ZDQW�WR �XVH�R UDO

HVWUR JHQ�DQ\ ZD\ ��,I �\ R X
UH�XVLQJ

VXEOLQJXDO�HVWUR JHQ��WKH�OHY HOV�ZLOO

ULVH�DQG�IDOO�UDSLGO\ �ZLWKLQ�KR XUV�

$ QG�VR �WKH�VHUXP
V �QR W�Hé HFWLY H�LQ

WHUPV�R I �PHDVXULQJ�

7KH�VDOLY D�ZLOO�PDNH�QR �VHQVH�LI

\ R X
UH�GR LQJ�VXEOLQJXDO�EHFDXVH

\ R X�MXVW�KDG�\ R XU�HVWUR JHQ�WKHUH�

6R �ZKDW�GR HV�LW�PHDQ"�,W�PHDQV�WKDW

���KR XU�XULQH�DQG�GULY H�XULQH

WHVWLQJ�ZLWK�VXEOLQJXDO�KR UPR QHV

DUHQ
W�UHFR PPHQGHG�EHFDXVH

WKHUH
V �DOZD\ V �D�TXHVWLR Q�R I �KR Z

PXFK�\ R X�DUH�VZDOOR ZLQJ�DQG�KR Z

PXFK�LV �JHWWLQJ�DEVR UEHG

VXEOLQJXDOO\ �

1 R Z��LI �\ R X�QR WLFH�WKDW�LW�VD\ V �LQ

VXEOLQJXDO��WKHUH�FR XOG�EH�EHWWHU

WHVWLQJ�PHWKR GV��6LQFH�\ R X�GR Q
W

NQR Z�KR Z�PXFK�ZDV�VZDOOR ZHG

DQG�JR W�WKH�êUVW�SDVV�PHWDER OLVP

Hé HFW��WKH�UHVXOW�LQ�D����KR XU�R U

GULHG�VSR W�XULQH�PD\ �QHHG�WR �EH

FODULêHG��6R �WKDW
V �SUR EOHPDWLF��<R X

FDQ�VWLOO�GR �VXEOLQJXDO�HVWUR JHQ

UHSODFHPHQW�WKHUDS\ ��LW�MXVW�PHDQV

WKHUH
V �QR �JUHDW�ZD\ �WR �WHVW�LW��,I

\ R X
UH�XVLQJ�HVWUR JHQ�FUHDPV�

VHUXP�WHVWLQJ�FDQ�EH�Hé HFWLY H��DQG

ZH�NQR Z�WKDW�FOLQLFDO�SDUDPHWHUV

FR UUHODWH�WR �VHUXP�OHY HOV�ZKHQ

XVLQJ�HVWUR JHQ�FUHDPV��VR �ZH�FDQ

GR �WKDW�
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,Q�VDOLY D��HVWUDGLR O�DQG�HVWULR O�DUH�DFWLY HO\ �WUDQV SR UWHG�LQWR �WKH�VDOLY D��WKH�OHY HOV

DUH�ZD\ �KLJKHU�WKDQ�\ R X�ZR XOG�VHH�LQ�WKH�VHUXP�DQG� DUH�KLJKO\ �Y DULDEOH��6R

VDOLY DU\ �OHY HOV�IR U�FUHDPV�GR Q
W�PDNH�VHQVH��DQG�WK HUH�DUH�QR �JR R G�SHHU�

UHY LHZHG�VWXGLHV�GHWDLOLQJ�WKH�Hé HFWLY H�HVWUR JHQ�FU HDP�R Q�XULQDU\ �OHY HOV�

7KHUH
V �QR �SHHU�UHY LHZHG�HY LGHQFH�VKR ZLQJ�WKDW�VDOL Y DU\ �HVWUR JHQ�FDQ�EH�XVHG

WR �PR QLWR U�WKH�HVWUR JHQ�SDWFK��$ QG�ZKHQ�LW�FR PHV�WR �WKH�XULQH�WHVWLQJ�DQG�WKH

HVWUR JHQ�SDWFK��LW�GR HV�DSSHDU�WKDW�WKH�Y DOXHV�LQ�W KH�XULQH�ZLOO�JR �XS�GR VH�

GHSHQGHQWO\ ��,W�PD\ �EH�UHODWLY HO\ �DFFXUDWH��EXW�LW
 V �QR W�WKH�EHVW�FOLQLFDOO\

Y DOLGDWHG�WHVW�IR U�DQ�HVWUR JHQ�SDWFK��7KH�WDNH�KR PH �PHVVDJH�KHUH�LV �WKDW�QR

WHVWLQJ�LV �SHUIHFW�DQG�PDQ\ �R I �XV �DGMXVW�WKH�GR VH�W R �WKH�OR ZHVW�DPR XQW��WKH

OR ZHVW�OHY HO�ZH�FDQ�JHW��DQG�VWLOO�KDY H�R XU�V \ PSWR P V�FR QWUR OOHG��7KDW�GR HVQ
W

PHDQ�WKH\ �GR Q
W�WHVW��\ R X�PXVW�WU\ �WR �HQVXUH�\ R X
UH �QR W�R Y HUGR VLQJ�R Q�WKLV

SHUVR Q��% XW�NHHS�LQ�PLQG�WKDW�WKHUH�DUH�D�OR W�R I �OL PLWDWLR QV�DUR XQG�ZKDW�WHVWLQJ

FDQ�EH�KHOSIXO�GHSHQGLQJ�R Q�ZKDW�IR UP�R I �HVWUR JHQ�U HSODFHPHQW�\ R X
UH�XVLQJ�

1 R Z��SUR JHVWHUR QH�DQG�R UDO�SUR JHVWHUR QH��LI �\ R X
UH� XVLQJ�WKDW��WKH�OHY HOV�ULVH

DQG�IDOO�TXLFNO\ ��<R X�PD\ �QR W�EH�DEOH�WR �FDWFK�D�VH UXP�OHY HO�WKDW�PDNHV�VHQVH�LI

\ R X
UH�WDNLQJ�\ R XU�SUR JHVWHUR QH�LQ�WKH�HY HQLQJ�DQG� WKHQ�PHDVXULQJ�LQ�WKH

PR UQLQJ��% HFDXVH�PR VW�ZR PHQ��LI �WKH\ 
UH�WDNLQJ�R UDO �SUR JHVWHUR QH��ZLOO�WDNH�LW�LQ

WKH�HY HQLQJ�EHFDXVH�LW�KHOSV�WKHP�VOHHS��7KHUH
V �DO VR �D�SUR EOHP�ZLWK�WKH�FUR VV�

UHDFWLY LW\ �R I �PHWDER OLWHV�ZLWK�WKH�LPPXQR DVVD\ V ��6R �SUR JHVWHUR QH�UHSODFHPHQW

WKHUDS\ ��LI �R UDO��\ R X�PXVW�WDNH�WKH�VHUXP�OHY HOV�ZL WK�D�JUDLQ�R I �VDOW��7KH�VDPH

WKLQJ�ZLWK�VDOLY D�DQG����KR XU�XULQH�WHVWLQJ��:H�WDO NHG�DER XW�KR Z�\ R X
UH�QR W

JHWWLQJ�SUR JHVWHUR QH��\ R X
UH�JHWWLQJ�SUR JHVWHUR QH�P HWDER OLWHV��VR �WKDW�PLJKW�EH

XVHIXO��% XW�WKHUH
V �WKH�SUR EOHP�R I �KR Z�FOLQLFDOO\ �Y DOLG�WKH�XVH�R I �SUR JHVWHUR QH

PHWDER OLWHV�LV ��6R �R UDO�XVH�R I �SUR JHVWHUR QH��JHWWLQ J�D�OHY HO��DQG�IR OOR ZLQJ�LW�LV �D

OLWWOH�WULFN\ �
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1 R Z�ZLWK�FUHDPV�DQG�WUDQVGHUPDO�SUR JHVWHUR QH��QR QH� R I �WKH�WHVWV�PDNHV�DQ\

VHQVH�EHFDXVH�\ R X�JHW�PHQWDOO\ �LQFUHDVHG�OHY HOV�LQ� WKH�VHUXP�WKDW�GR Q
W�ULVH�LQ

DQ\ �SDUWLFXODU�ZD\ �WKDW�PDNHV�VHQVH��/ LNH�DOO�VWHUR LG�KR UPR QHV��WKHVH�DUH�IDW�

VR OXEOH��VR �LI �LW�JR HV�DQG�VLWV�LQ�DGLSR VH�UDWKHU�W KDQ�JHWWLQJ�LQWR �WKH�EOR R GVWUHDP�

LW�GR HVQ
W�QHFHVVDULO\ �UHëHFW�D�VHUXP�OHY HO��' R HVQ
 W�QHFHVVDULO\ �UHëHFW�WKH�WLVVXH

OHY HOV�LQ�WKH�XWHUXV�DQG�WKH�EUHDVW��ZKLFK�LV �ZKHUH �ZH�FDUH�DER XW�LW��6R �D�VHUXP

OHY HO�IR U�SUR JHVWHUR QH�FUHDP�LV �SUR EOHPDWLF��6DOLY D U\ �OHY HOV�DIWHU�SUR JHVWHUR QH

FUHDP�JR �ZD\ �XS�DQG�GR Q
W�FR UUHVSR QG�WR �V \ PSWR PV�DW �DOO��6R �GR Q
W�ER WKHU

JHWWLQJ�VDOLY DU\ �OHY HO�DIWHU�D�SUR JHVWHUR QH�FUHDP�� 7KHUH
V �VR PH�HY LGHQFH�LQ�XULQH

WHVWLQJ�WKDW�\ R X�FDQ�JHW�VPDOO�LQFUHDVHV�LQ�WKH�SUH JQDQW�GLDO�WKUHH�JOXFR VLGHV�LI

\ R X�XVH�SUR JHVWHUR QH�FUHDP��$ QG�VR �LW�PD\ �WXUQ�R XW� WKDW�ZH�FDQ�XVH�WKDW�DV�D

PHDVXUH�R I �ZKDW�\ R XU�SUR JHVWHUR QH�LV �GR LQJ�

% XW�WKLV�VWLOO�QHHGV�VR PH�PR UH�WHVWLQJ��6R �LW�ZR XOG �EH�EHVW�LI �\ R X�UHPHPEHUHG

WKDW�WKHUH�QHHGV�WR �EH�D�UHOLDEOH�PHWKR G�WR �WUDFN�Z KDW
V �KDSSHQLQJ�ZKHQ�D

SHUVR Q�XVHV�SUR JHVWHUR QH�FUHDP��6R �SOHDVH�WDNH�\ R XU �WLPH�ZLWK�JHWWLQJ�D�OHY HO

DQG�PDNLQJ�D�GHFLVLR Q�EDVHG�R Q�LW��1 R Z��Y DJLQDO�SUR JHVWHUR QH�VXSSR VLWR ULHV

KDY H�WKH�VDPH�SUR EOHP�
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<R X�JHW�PLQLPDOO\ �LQFUHDVHG�OHY HOV�LQ�WKH�VHUXP��ZK LFK�ZLOO�QR W�JLY H�\ R X�DQ

DGHTXDWH�UHVXOW��3UR JHVWHUR QH�PHOWV�R U�DWUR FLR XV��\ R X�FDQ�XVH�VHUXP�OHY HOV�LQ�DW

WUR FKH�EHFDXVH�\ R X�JHW�D�PR UH�DFFXUDWH�OHY HO�LQ�WKH �VHUXP�WKDQ�LI �\ R X�KDG�WDNHQ

LW�R UDOO\ ��7KHUH
V �D�ODFN�R I �SHHU�UHY LHZHG�UHVHDUFK �R Q�VDOLY DU\ �OHY HOV�DIWHU�Y DJLQDO

SUR JHVWHUR QH�VXSSR VLWR ULHV��$ QG�\ R X�KDY H�WR �EH�FDUH IXO�LI �\ R X
UH�WU\ LQJ�WR �GR

XULQH�WHVWLQJ�EHFDXVH�KR Z�GR �\ R X�NQR Z�\ R X�GLGQ
W�FR QWDPLQDWH�WKH�VDPSOH"

<R X�FDQ
W�XVH�D�VDOLY DU\ �OHY HO�EHFDXVH�\ R X�MXVW�KDG �WKH�WUR FKH�R U�WKH�PHOW�LQ�WKH

SHUVR Q
V �PR XWK��$ QG�WKHQ��WKHUH�LV �DW�OHDVW�D�SR WHQ WLDO�SUR EOHP�ZLWK�JHWWLQJ�D

XULQH�OHY HO�IR U�D�WUR FKH�R U�PHOW�EHFDXVH��OLNH�D�VX EOLQJXDO��KR Z�PXFK�R I �WKLV�DUH

\ R X�VZDOOR ZLQJ"�,QGLY LGXDOV�PD\ �FR QVXPH�VR PH�R I �LW� DQG�DUH�VXEMHFW�WR �êUVW�

SDVV�PHWDER OLVP��ZKLFK�PHDQV�\ R X�ZR Q
W�EH�DEOH�WR �S LFN�LW�XS�LQ�WKH�XULQH��7KH

ODUJHU�SR UWLR Q�ZLOO�EH�DEVR UEHG�LQWR �WKH�FDSLOODU\ � EOR R G�DQG�SUR EDEO\ �EH�DFFXUDWH

LQ�WKH����KR XU�R U�GU\ �XULQH�WHVW��% XW�WKDW�QHHGV�WR �EH�DGHTXDWHO\ �VWXGLHG��VR �NHHS

WKDW�LQ�PLQG�LI �\ R X
UH�XVLQJ�DWUR FLR XV�R U�PHOWV��$ Q G�WKLV�LV �D�VWXG\ �WKDW�VKR ZHG

WKDW�DIWHU�DSSO\ LQJ�WR SLFDO�SUR JHVWHUR QH��WKH�VDOLY D�DQG�WKH�FDSLOODU\ �EOR R G�OHY HOV

ZHUH�Y HU\ �GLé HUHQW�FR PSDUHG�WR �WKR VH�VHHQ�LQ�WKH�VH UXP�R U�ZKR OH�EOR R G�
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�iÁgÂ�Xc[fi:YiÂ.[Â�[Â,GgG:fCN
' U��$ OH[ �-LPHQH] ��' �&���SUHVHQWV��6R �QR Z��ZKHQ�LV �W KH�EHVW�WLPH�WR �WHVW�KR UPR QHV"

(DUO\ �PR UQLQJ�LV �ZKHQ�WKH�KR UPR QHV�ZLOO�EH�WKH�KLJK HVW�IR U�PR VW�KR UPR QHV��6R �

WKH�EHVW�ZD\ �WR �JR �DQG�WHVW�KR UPR QH�OHY HOV�OLNH�FR U WLVR O�DQG�JR QDGDO�KR UPR QHV�LV

êUVW�WKLQJ�LQ�WKH�PR UQLQJ�VLQFH�\ R X�KDY H�WR �EH�FR QV LVWHQW�DQG�IDVW�EHFDXVH�ZKDW

\ R X
Y H�HDWHQ�FDQ�FKDQJH�KR UPR QH�OHY HOV��6R �LI �\ R X
Y H�DOZD\ V �IDVWLQJ��DW�OHDVW

\ R X
OO�êQG�FR QVLVWHQF\ �EHWZHHQ�VSHFLPHQV�DQG�WKH�VD PH�SHUVR Q��<R X�DOVR �QHHG

WR �NQR Z�ZKHUH�WKH\ �ZHUH�LQ�WKHLU�F\ FOH�IR U�FHUWDLQ� WHVWV��6R ��ZR PHQ�SDWLHQWV�ZKR

DUH�VWLOO�F\ FOLQJ�QHHG�WR �UHFR UG�WKH�êUVW�GD\ �R I �WK HLU�QH[W�SHULR G�WR �NQR Z�ZKDW�GD\

\ R X�GLG�WKHLU�WHVWLQJ��2 WKHUZLVH��WKH\ 
OO�KDY H�WR �X VH�R Y XODWLR Q�NLWV�WR �NQR Z

H[DFWO\ �ZKHUH�WKH\ �DUH�

$ QG�R I �FR XUVH��WKH�GR ZQVLGH�KHUH�LV �WKDW�LI �\ R X
UH� WU\ LQJ��IR U�LQVWDQFH��WR �JHW�D

GD\ ����SUR JHVWHUR QH��DQG�VKH�W\ SLFDOO\ �KDV�D����GD\ �F\ FOH��VR �\ R X�WHOO�KHU�WR �JR

R Q�GD\ �����EXW�WKDW�SDUWLFXODU�PR QWK�VKH�KDV�D����G D\ �F\ FOH��\ R X�GLGQ
W�JHW�WKH

OHY HO�WKDW�\ R X�ZHUH�OR R NLQJ�IR U��6R �LW�FDQ�EH�D�OLW WOH�SUR EOHPDWLF��EXW�UHPLQG�WKHP

WR �NHHS�WUDFN�R I �LW�VR �WKDW�\ R X�ZR Q
W�EH�DEOH�WR �OR R N�EDFN�DQG�NQR Z�ZKHUH�WKH\

ZHUH�ZKHQ�WKH\ �KDG�WKHLU�WHVWV�GR QH��6R ��ZKHQ�GR �ZH �ZDQW�WKHVH�WHVWV�LQ�SUH�DQG

SHULPHQR SDXVDO�ZR PHQ"�6XSSR VH�\ R X�ZDQW�SUR JHVWHUR QH �R Q�GD\ �����<R X�FDQ

DOVR �GR �D�VH[ �KR UPR QH�ELQGLQJ�JOR EXOLQ�R Q�WKDW�GD\ � �0 HQVWUXDWLQJ�ZR PHQ�VKR R W

IR U�DV�FOR VH�WR �GD\ �WKUHH�IR U�HVWUDGLR O��HVWUR QH��) 6+��WHVWR VWHUR QH��R U�D�VH[

KR UPR QH�ELQGLQJ�JOR EXOLQ�

1 R Z��HY HQ�WKR XJK�WKHVH�DUH�LGHDO��FDQ�\ R X�JHW�WKHP� R Q�R WKHU�GD\ V �R I �WKHLU�F\ FOH"

<HV��EXW�WKH\ �ZLOO�KDY H�GLé HUHQW�DFFXUDF\ ��$ QG��R I � FR XUVH��LW�PD\ �EH�DQ�DGGLWLR QDO

GD\ �WKDQ�GD\ �WKUHH�EHFDXVH�ZKDW�LI �GD\ �WKUHH�KDSSHQ V�WR �ODQG�R Q�WKH�ZHHNHQG

DQG�WKH�ODE
V �QR W�R SHQ"�6R ��SOHDVH�FR QVLGHU�WKDW�ZK DW�\ R X�DUH�OR R NLQJ�IR U�KHUH�LV

WR �WHVW�WKH�KR UPR QH�OHY HOV�ZKHQ�WKH\ 
UH�DW�WKHLU�KL JKHVW��$ QG�WKDW
V �ZK\ �ZH
UH

VKR R WLQJ�IR U�WKUHH�DQG����b6R ��\ R X�NQR Z��KHUH
V �GD\ �WKUHH�DQG�IR XU��$ QG�VR �WKH

) 6+�LV �JR LQJ�WR �EH�D�QLFH�OHY HO�KHUH�b7KH�HVWUDGLR O �ER XQFHV�DUR XQG�D�OR W�DW�WKLV

SR LQW��VR �WU\ LQJ�WR �JHW�LW�LQ�WKLV�SDUW�R I �WKH�F\ FO H�ZR XOG�EH�OHVV�KHOSIXO�
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$ QG��ZLWK�SUR JHVWHUR QH��\ R X
UH�JR LQJ�WR �JHW�\ R XU�SH DN�KHUH��VR �WKDW
V �ZK\ �\ R X

ZDQW�WR �WU\ �WR �VKR R W�IR U����GD\ V �EHFDXVH�\ R X�NQR Z�W KDW
V �JR LQJ�WR �EH�WKH�HDVLHVW

ZD\ �WR �HQVXUH�\ R X
UH�JHWWLQJ�LW��$ QG�DOVR ��LW
OO�KH OS�\ R X�EH�PR UH�FR QVLVWHQW�IUR P

F\ FOH�WR �F\ FOH�LI �\ R X
UH�DOZD\ V �WU\ LQJ�WR �JHW�LW�DW �WKH�VDPH�WLPH�R I �WKH�SUR FHVV�

6R �WKLV�LV �MXVW�DQ�LPSR UWDQW�UHVHDUFK�VWXG\ �WR �UHPL QG�\ R X�R I �WKH�UHOLDQFH�R Q

VHUXP�OHY HOV�IR U�SUR JHVWHUR QH��,I �\ R X
UH�PR QLWR ULQJ ��WR SLFDO�GR VLQJ�FDQ�OHDG�WR

XQGHUHVWLPDWHG�WLVVXH�OHY HOV��VR �\ R X
OO�JLY H�PR UH�W KDQ�\ R X�QHHG��6R ��EH�FDUHIXO

DER XW�UHO\ LQJ�R Q�VHUXP�OHY HOV�IR U�WR SLFDO�SUR JHVWHU R QH�EHFDXVH�\ R X
UH�JR LQJ�WR

R Y HUGR VH�SHR SOH�OLNH�FUD] \ ��$ QG�UHPHPEHU��LI �\ R X�R Y HUGR VH�R Q�SUR JHVWHUR QH��LW
V

KLJK�XS�LQ�WKH�VWHUR LG�KR UPR QH�SDWKZD\ ��DQG�\ R X�GR Q 
W�NQR Z�ZKDW�WKLV�SHUVR Q
V

ER G\ �ZLOO�GR �ZLWK�LW��WKH\ �PLJKW�WXUQ�LW�LQWR �SUHWW \ �PXFK�DQ\ WKLQJ�HOVH��1 R Z�

WHVWR VWHUR QH�UHSODFHPHQW�WKHUDS\ �FUHDPV�R U�JHOV�FDQ �FDXVH�EOR R G�OHY HOV��DQG

WKH�VHUXP�OHY HO�UDSLGO\ �LQFUHDVHV�ZLWK�WKH�DSSOLFDW LR Q�DQG�GR HVQ
W�UHOLDEO\ �UHëHFW

GR VH�FKDQJLQJ��DQ\ �GR VH�FKDQJHV��6R �WKH�VHUXP�DQG�E OR R G�OHY HOV�DUH�SUR EDEO\

QR W�WKH�JUHDW�ZD\ �WR �JR ��,Q�WKH�VDOLY D��WKH�OHY HOV� DUH�PXFK�KLJKHU�WKDQ�WKH�VHUXP

DQG�DUH�KLJKO\ �Y DULDEOH�VLQFH�WKH\ �PD\ �JLY H�D�IDOVH �LQGLFDWLR Q�R I �R Y HUGR VH�

,Q�WKH�XULQH�WHVWLQJ��WKHUH
V �QR W�JR R G�LQ�WKH����KR XU�XULQH��<R X�SUR EDEO\ �ZDQW�WR

XVH�VR PHWKLQJ�R WKHU�WKDQ����KR XU�XULQH��7KH�JR R G�QH ZV�LV �WKH�GULHG�XULQH��1 R Z

LQ�GULHG�XULQH��WKH�HSLWHVWR VWHUR QH�FDQ�EH�PHDVXUHG �LI �WKHUH
V �JR LQJ�WR �EH

VXSSUHVVLR Q�GXH�WR �H[R JHQR XV�WHVWR VWHUR QH�SUR GXFWLR Q�LI �WKDW
V �ZKDW�\ R X�WKLQN

LV�JR LQJ�R Q��<R X�FDQ�PHDVXUH�WKH�HSLWHVWR VWHUR QH�LQ �GU\ �XULQH�WHVWLQJ��ZKLFK�ZLOO

WHOO�\ R X�ZKHWKHU�R U�QR W��\ R X
Y H�VXSSUHVVHG�WKLV�SHU VR Q
V �SUR GXFWLR Q�R I

WHVWR VWHUR QH�E\ �JLY LQJ�WKHP�VR PH��1 R Z��Y DJLQDO�R U�O DELDO�DSSOLFDWLR Q�R I

WHVWR VWHUR QH��WKHUH
V �QR �JR R G�ZD\ �WR �JHW�D�EOR R G�OH Y HO�WKDW�PDNHV�VHQVH��7KH

VDOLY DU\ �OHY HOV��OLNH�DQ\ �R WKHU�FUHDP�R U�DSSOLFDWLR Q�ZH�PLJKW�KDY H�R Q�\ R XU�KDQGV�

\ R X�KDY H�WR �EH�FDUHIXO�EHFDXVH�LI �\ R X
UH�KDQGOLQJ�W KH�VSHFLPHQ�Y LDOV��WR �JHW�WKH

VDOLY D��\ R X�PLJKW�JHW�LW�LQWR �WKH�WHVWLQJ�PHGLXP�
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,I �\ R X
UH�XVLQJ�D�WHVWR VWHUR QH

SDWFK��WKH�XULQDU\ �OHY HOV��ER WK�LQ����

KR XU�XULQH�DQG�GU\ �XULQDU\ �OHY HOV�

ZLOO�UHëHFW�WKH�LQFUHDVLQJ�GR VHV�

<R X
UH�JHWWLQJ�D�UHDVR QDEO\ �JR R G

OHY HO�ZLWK�XVLQJ�WKDW��1 R Z��LI �\ R X
UH

XVLQJ�' +($ �WUHDWPHQW�R U�R UDO

' +($ ��\ R X
UH�JR LQJ�WR �JHW�D�UDSLG

LQFUHDVH�LQ�WKH�EOR R G�OHY HOV�ULJKW

DIWHU�WKH�R UDO�VXSSOHPHQWDWLR Q�DV

\ R X�JHW�ZLWK�WKH�VDOLY D��<R X�JHW�WKDW

DOVR �LQ�VDOLY D�DQG�DOVR �LQ�XULQH��6R

\ R X
UH�SLFNLQJ�XS�R Q�WKH�IDFW�WKDW

\ R X�WR R N�WKH�' +($ �WHVW�

7KH�SUR EOHP�LV �Y DULDELOLW\ �LQ�WKH

EOR R G��VDOLY D��DQG�XULQH�UHVXOWV�

0 DQ\ �GR Q
W�SDUWLFXODUO\ �DSSUHFLDWH

XVLQJ�D�OR W�R I �R UDO�' +($ �DQ\ ZD\

EHFDXVH��OLNH�DOO�VWHUR LG�KR UPR QHV�

\ R XU�ER G\ 
V �JR LQJ�WR �WDNH�LW�WR �WKH

OLY HU��DQG�WKH�OLY HU�KDV�WKH

R SSR UWXQLW\ �WR �FKDQJH�LW�LQWR

VR PHWKLQJ�HOVH�EHIR UH�LW�HY HQ�JHWV

LQWR �WKH�EOR R GVWUHDP�WR �GR �LWV�MR E�

$ QG�WKHQ��MXVW�OLNH�DQ\ �Y DJLQDO�R U

ODELDO�DSSOLFDWLR Q��LI �\ R X
UH�WU\ LQJ�WR

JHW�XULQH�VSHFLPHQV��\ R X�KDY H�WR �EH

FDUHIXO�WKDW�\ R X
UH�QR W

FR QWDPLQDWLQJ�WKH�XULQH�DQG�JHWWLQJ

D�IDOVHO\ �HOHY DWHG�OHY HO��% OR R G�OHY HOV

DUH�JR R G�LI �\ R X
UH�GR LQJ

WHVWR VWHUR QH�LQMHFWLR QV��HLWKHU

LQMHFWLR Q�R U�SHOOHW��* HW�R QH�WKLUG

EDVHOLQH��DQG�XVH�WKHP�IR U

PR QLWR ULQJ��,W�JLY HV�\ R X�DGHTXDWH

OHY HOV��<R X
OO�JHW�D�VLJQLêFDQW

HOHY DWLR Q�LQ�VDOLY D�DIWHU�DQ�,0

LQMHFWLR Q��EXW�WKHUH
V �ZLGH�Y DULDELOLW\

IUR P�SHUVR Q�WR �SHUVR Q��6R �\ R X

PXVW�WDNH�WKDW�ZLWK�D�JUDLQ�R I �VDOW

UHJDUGLQJ�KR Z�DFFXUDWH�\ R XU�UHVXOW

PLJKW�EH��7KH�VDPH�WKLQJ�KDSSHQV

LQ�WKH����KR XU�XULQH�VSHFLPHQ�

<R X
UH�JR LQJ�WR �JHW�DQ�HOHY DWLR Q

DIWHU�DQ�,0 �LQMHFWLR Q��EXW�WKHQ�

WKHUH
V �D�JUHDW�GHDO�R I �Y DULDELOLW\ ��VR

ZKR �NQR ZV�KR Z�DFFXUDWH�LW�LV"

:LWK�D�VDOLY DU\ �OHY HO��WKHUH
V �R QO\

VR PH�FR UUHODWLR Q�WR �WKH�ELR DY DLODEOH

WHVWR VWHUR QH��,I �\ R X
UH�XVLQJ�D

WHVWR VWHUR QH�SDWFK��\ R X�FDQ�JHW

DGHTXDWH�OHY HOV��DQG�WKHUH�DUH�JR R G

VWXGLHV�WR �VKR Z�WKDW�D�EOR R G�OHY HO

ZLOO�EH�R ND\ �
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2 WKHU�DSSOLFDWLR QV�PD\ �EH�PR UH�KHOSIXO��OLNH�WUDQVG HUPDO�' +($ �R U�WR SLFDO�' +($ �

\ R X
OO�KDY H�WR �VHH�KR Z�WKH�SDWLHQW�IHHOV�LQ�WHUPV�R I �V \ PSWR PV�EHFDXVH�LI �\ R X�XVH

WR SLFDO�' +($ ��WKH�EOR R G�OHY HOV�\ R X
OO�JHW�D�ELJ�ULV H�ULJKW�DIWHU�WKH�LQLWLDO

DSSOLFDWLR Q�

6R �ZKDW�GR HV�WKDW�PHDQ�EHFDXVH�LW�GUR SV�ULJKW�DZD\ " �7KHQ��LQ�WKH�VDOLY D�DIWHU

WUDQVGHUPDO�DSSOLFDWLR Q�R I �' +($ ��WKH�OHY HOV�ZLOO�LQ FUHDVH��EXW�QR W�OLQHDUO\ ��6R �WKDW

GR HVQ
W�PDNH�DQ\ �VHQVH��$ QG�WKHUH�LV �QR �SHHU�UHY LHZ HG�UHVHDUFK�GHWDLOLQJ�ZKDW

KDSSHQV�LQ�' +($ �OHY HOV�LQ�WKH�XULQH�DIWHU�WUDQVGHUP DO�DSSOLFDWLR Q��7KH�ELJJHU

LVVXH�WKHQ�EHFR PHV�\ R X�PLJKW�ZDQW�WR �NHHS�DQ�H\ H�R Q �ZKDW�WKH�GR ZQVWUHDP

EUHDNGR ZQ�SUR GXFWV�DUH�GR LQJ�EHFDXVH�LI �\ R X
UH�QR W� DEOH�WR �JHW�D�JR R G�' +($

OHY HO��\ R X�PLJKW�ZDQW�DW�OHDVW�OR R N�DW�WHVWR VWHUR QH �DQG�HVWUDGLR O��$ QG�WKDW
OO�JLY H

\ R X�VR PH�IXHO�LI �\ R X
Y H�R Y HUGR VHG�R U�XQGHUGR VHG�R Q� WKH�' +($ ��1 R Z��ZLWK�WKH

Y DJLQDO�R U�ODELDO�DSSOLFDWLR Q��WKH�OHY HOV�LQ�WKH�EO R R G�GR Q
W�JR �R é �DW�DOO�

7KHUH
V �QR �UHVHDUFK�GHWDLOLQJ�OHY HOV�DIWHU�Y DJLQDO� DSSOLFDWLR Q�OR R NLQJ�DW�VDOLY DU\

R U�XULQDU\ �OHY HOV��6R �\ R X�FDQ
W�XVH�WKDW�DV�D�ZD\ �R I �PR QLWR ULQJ�LW��6R �DJDLQ��WKLV

ZLOO�EH�MXVW�D�PDWWHU�R I �IR OOR ZLQJ�WKH�SHUVR Q�DQG�K R Z�WKH\ �IHHO�DIWHU�XVLQJ�LW�

<R X
UH�QR W�JR LQJ�WR �QHHG�WR �ZR UU\ �DER XW�JHWWLQJ�DQ\ �PHDVXUHPHQWV�DIWHUZDUG�

,W
V �VLPSO\ �FOLQLFDO��7KH�WHVW�\ R X�FKR R VH�GHSHQGV�R Q�ZKDW�\ R X
UH�JLY LQJ�WKH

SHUVR Q��WKH�IR UP�\ R X
UH�JLY LQJ�LW�LQ��DQG�WKHQ�ZKDW �\ R X
UH�WU\ LQJ�WR �êQG�R XW��% \

êQGLQJ�D�WUHDWPHQW�IR UP�\ R X�OLNH�DQG�IHHO�FR PIR UWDE OH�ZLWK��XQGHUVWDQG

ZKHWKHU�R U�QR W�WR �JHW�WHVWLQJ�GHSHQGLQJ�R Q�WKH�VWUX FWXUH�DQG�UHSODFHPHQW
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&KLUR SUDFWLF��PXVFXOR VNHOHWDO��SK\ VLFDO�PHGLFLQHV�� ZHOOQHVV��FR QWULEXWLQJ

HWLR OR JLFDO�Y LVFHUR VR PDWLF�GLVWXUEDQFHV�ZLWKLQ�FOLQ LFDO�SUHVHQWDWLR QV�

DVVR FLDWHG�VR PDWR Y LVFHUDO�UHëH[ �FOLQLFDO�G\ QDPLFV�� VXEOX[DWLR Q�FR PSOH[HV�

VHQVLWLY H�KHDOWK�LVVXHV��DQG�R U�IXQFWLR QDO�PHGLFLQH �DUWLFOHV��WR SLFV��DQG

GLVFXVVLR QV��:H�SUR Y LGH�DQG�SUHVHQW�FOLQLFDO�FR OODE R UDWLR Q�ZLWK�VSHFLDOLVWV

IUR P�D�ZLGH�DUUD\ �R I �GLVFLSOLQHV��(DFK�VSHFLDOLVW�L V �JR Y HUQHG�E\ �WKHLU

SUR IHVVLR QDO�VFR SH�R I �SUDFWLFH�DQG�WKHLU�MXULVGLFWL R Q�R I �OLFHQVXUH��:H�XVH

IXQFWLR QDO�KHDOWK�	 �ZHOOQHVV�SUR WR FR OV�WR �WUHDW�DQG �VXSSR UW�FDUH�IR U�WKH

LQMXULHV�R U�GLVR UGHUV�R I �WKH�PXVFXOR VNHOHWDO�V \ VWHP ��2 XU�Y LGHR V��SR VWV��WR SLFV�

VXEMHFWV��DQG�LQVLJKWV�FR Y HU�FOLQLFDO�PDWWHUV��LVVX HV��DQG�WR SLFV�WKDW�UHODWH�WR

DQG�VXSSR UW��GLUHFWO\ �R U�LQGLUHFWO\ ��R XU�FOLQLFDO�V FR SH�R I �SUDFWLFH� �2 XU�R ìFH

KDV�PDGH�D�UHDVR QDEOH�DWWHPSW�WR �SUR Y LGH�VXSSR UWLY H �FLWDWLR QV�DQG�KDV

LGHQWLêHG�WKH�UHOHY DQW�UHVHDUFK�VWXG\ �R U�VWXGLHV�VX SSR UWLQJ�R XU�SR VWV��:H

SUR Y LGH�FR SLHV�R I �VXSSR UWLQJ�UHVHDUFK�VWXGLHV�DY DLO DEOH�WR �UHJXODWR U\ �ER DUGV

DQG�WKH�SXEOLF�XSR Q�UHTXHVW�
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SODQ�R U�WUHDWPHQW�SUR WR FR O��WKHUHIR UH��WR �IXUWKHU�G LVFXVV�WKH�VXEMHFW�PDWWHU
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