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$GYDQFHG�HOHFWURQLF� SULQFLSOHV Package introduction 
 
 
7KLV�ZRUNERRN�LV�GHVLJQHG�WR�FRYHU�WKH�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�
XQLW�ZKLFK�LV�SDUW�RI�WKH�%7(&�+LJKHU�QDWLRQDO�DZDUG�LQ�HQJLQHHULQJ—XQLW�
���� 
7KH�ZRUNVKHHWV�WKDW�PDNH�XS�WKLV�ZRUNERRN�DUH�FRQWDLQHG�LQ�VHYHUDO�VXE-
ZRUNERRNV� 
 
/.�����-�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�LQWURGXFWLRQ��LQ�WKLV�ERRN� 
6RPH�VXSSOHPHQWDU\�PDWHULDO�RQ�DFWLYH�ILOWHUV� 
/.�����-�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�SDUW�� 
'LRGHV�DQG�GLRGH�W\SHV��IXOO�DQG�KDOI�ZDYH�UHFWLILHUV��UHFWLILHU�HIILFLHQF\��UHVHUYRLU�FDSDFLWRUV��YROW�
DJH�PXOWLSOLHUV��WK\ULVWRU�DQG�6&5�FLUFXLWV��]HQHU�GLRGHV�DQG�FLUFXLWV��/('V�LQ�$&�DQG�'&�FLUFXLWV� 
 /.�����-�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�SDUW�� 
131�DQG�313�WUDQVLVWRUV��WUDQVLVWRU�FKDUDFWHULVWLFV��WUDQVLVWRU�ELDV�DQG�GHFRXSOLQJ��FRPPRQ�EDVH��
FRPPRQ�HPLWWHU��DQG�FRPPRQ�FROOHFWRU�FLUFXLWV��FODVV�$��%�DQG�&�DPSOLILHUV��RWKHU�WUDQVLVWRU�FLU�
FXLWV� 
/.�����-�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�SDUW�� 
$1'��25��1$1'��125�DQG�127�JDWHV��VLPSOH�ORJLF�FLUFXLWV��RSHUDWLRQDO�DPSOLILHUV��LQYHUWLQJ�DQG�
QRQ-LQYHUWLQJ�DPSOLILHUV��LQWHJUDWRUV��GLIIHUHQWLDWRUV��FRPSDUDWRUV��SRVLWLYH�DQG�QHJDWLYH�IHHGEDFN�LQ�
DPSOLILHUV� 
/.�����-�$GYDQFHG�HOHFWURQLF�SULQFLSOHV�SDUW�� 
2SHQ�DQG�FORVHG�ORRS�V\VWHPV��2VFLOODWRUV��DQDORJXH�WUDQVGXFHUV��GDPSLQJ�LQ�IHHGEDFN�V\VWHPV 
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&RS\ULJKW������0DWUL[�0XOWLPHGLD�/LPLWHG 

$GYDQFHG�HOHFWURQLF� SULQFLSOHV ,QWURGXFLQJ�ILOWHUV 
 :KDW�LV�D�ILOWHU" 
 $�ILOWHU�LV�D�VXEV\VWHP�WKDW� 
 · KDV�D�YROWDJH�JDLQ�WKDW�GHSHQGV�RQ�WKH�IUHTXHQF\�RI�WKH�VLJQDO� 

· GRHV�QRW�FKDQJH�WKH�PL[�RI�IUHTXHQFLHV�SUHVHQW�LQ�WKH�VLJQDO� 
· HPSKDVLVHV�VRPH�VLJQDO�IUHTXHQFLHV�DQG�GHSUHVVHV�RWKHUV� 
 

7\SHV�RI�ILOWHUV� 
 �� 3DVVLYH�ILOWHUV�� 

 · FRQWDLQ�QR�DFWLYH�FRPSRQHQWV��WKDW�DPSOLI\�WKH�VLJQDO�-�WUDQVLVWRUV��RS-DPSV�HWF�� 
· KDYH�D�YROWDJH�JDLQ�OHVV�WKDQ������-�FDQ�RQO\�FXW�DQG�FDQQRW�ERRVW� 
· FDQ�EH�VLJQLILFDQWO\�DIIHFWHG�E\�WKH�ORDG�DWWDFKHG�WR�WKH�ILOWHU� 
· SUHYDLO�DW�KLJK�IUHTXHQFLHV�EHFDXVH�RI�WKH�EDQGZLGWK�OLPLWDWLRQV�RI�DFWLYH�GHYLFHV�� 
 

 ���$FWLYH�ILOWHUV�� 
 · FRQWDLQ�DFWLYH�FRPSRQHQWV�DQG�UHTXLUH�D�SRZHU�VXSSO\� 

· FDQ�KDYH�D�YROWDJH�JDLQ�JUHDWHU�WKDQ�XQLW\�DQG�VR�FDQ�FXW�RU�ERRVW� 
· SUHGRPLQDWH�DW�ORZ�IUHTXHQFLHV�EHFDXVH�LQGXFWRUV�IRU�SDVVLYH�ILOWHUV�DUH�YHU\�EXON\� 

 
)LOWHU�EHKDYLRXU� 
 7KH�GLDJUDPV�LOOXVWUDWH�WKH�EHKDYLRXU�RI�IRXU�FRPPRQ�W\SHV�RI�ILOWHU�
DQG�WKH�PHDQLQJ�RI�WKH�WHUPV�µ3DVV�EDQG¶�DQG�µ6WRS�EDQG¶�� 
 (DFK�VKRZV�D�GLIIHUHQW�YDULDWLRQ�LQ�YROWDJH�JDLQ�ZLWK�IUHTXHQF\� 
 $OWHUQDWLYH�QDPHV� 
 ORZ�SDVV�ILOWHU� Û  WUHEOH�FXW�ILOWHU 
 KLJK�SDVV�ILOWHU� Û  EDVV�FXW�ILOWHU 
 EDQG�VWRS�ILOWHU� Û  QRWFK�ILOWHU 

 
 7KH�VWHHSQHVV�RI�WKH�FXUYH�EHWZHHQ�WKH�SDVV�EDQG�DQG�VWRS�EDQG�
GHSHQGV�RQ�WKH�¶RUGHU¶�RI�WKH�ILOWHU� 
 · LQ�D�ILUVW-RUGHU�ILOWHU��WKH�DPSOLWXGH�KDOYHV��RU�GRXEOHV��GHSHQGLQJ�

RQ�WKH�W\SH�RI�ILOWHU���ZKHQ�WKH�IUHTXHQF\�GRXEOHV� 
 · LQ�D�VHFRQG�RUGHU��WKLV�FKDQJH�LV�RQH-TXDUWHU��RU�IRXU�WLPHV�� 
 · WKH�KLJKHU�WKH�RUGHU��WKH�PRUH�FRPSOLFDWHG�WKH�FLUFXLW�� 
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
  7KH�GLJLWDO�RVFLOORVFRSH� 

 &RPSXWHU-EDVHG�RVFLOORVFRSHV��OLNH�3LFRVFRSH��DUH�GDWD-ORJJHUV��7KH\�PRQLWRU�YROWDJHV��DW�
UHJXODU�LQWHUYDOV��DQG�SDVV�WKH�UHVXOWV�WR�VRIWZDUH�LQ�WKH�FRPSXWHU��7KHUH��LW�LV�SURFHVVHG�WR�
SURGXFH�YROWDJH�WLPH�JUDSKV��IUHTXHQF\�LQIRUPDWLRQ�HWF��WR�EH�GLVSOD\HG�RQ�WKH�PRQLWRU��VWRUHG�
DV�D�ILOH��RU�SULQWHG��OLNH�RWKHU�LQIRUPDWLRQ�RQ�WKH�FRPSXWHU� 
 7KH�3LFRVFRSH�XVHV�WKH�RVFLOORVFRSH�FRQWUROV�GHVFULEHG�DERYH��SOXV� 
 · $&�RU�'& -�VKRZV�RQO\�YDU\LQJ�YROWDJHV�IRU�µ$&¶��VR�FHQWUHV�WKH�WUDFH�RQ��9�� 
 -�VKRZV�WKH�WUXH�YROWDJH�OHYHOV�LI�'&�LV�FKRVHQ� 
· 6WRS���*R -�µ6WRS¶�-�WKH�WUDFH�LV�µIUR]HQ¶��L�H��DV�D�VWRUHG�HYHQW��VXLWDEOH�IRU�VDYLQJ�WR�D�ILOH��� 
 -�µ*R¶�-�WKH�WUDFH�LV�VKRZLQJ�HYHQWV�LQ�UHDO-WLPH� 
 -�FOLFN�RQ�WKH�DSSURSULDWH�ER[�WR�FKDQJH�IURP�RQH�WR�WKH�RWKHU� 
 7KH�VHWWLQJV�DUH�VHOHFWHG�RQ-VFUHHQ�XVLQJ�WKH�GURS-GRZQ�ER[HV�SURYLGHG� 
 7KH�IROORZLQJ�GLDJUDP�VKRZV�VRPH�RI�WKH�PDLQ�FRQWUROV�RQ�WKH�3LFRVFRSH���VFUHHQ� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
7KH� WUDFH�
XVHV�WKH�IROORZLQJ�VHWWLQJV� 
 7LPHEDVH�-���PV�GLY� -�VR�WKH�WLPH�VFDOH��KRUL]RQWDO�D[LV��LV�PDUNHG�RII�LQ���PV�VWHSV� 
 9ROWDJH� -�DXWR� -�VR�WKH�VRIWZDUH�DGMXVWV�WKH�YROWDJH�VFDOH��YHUWLFDO�D[LV��WR�VXLW�WKH�VLJQDO� 
VHQVLWLYLW\� ��7KH�VFDOH�RQ�WKH�OHIW-KDQG�HGJH�RI�WKH�LPDJH�LQFUHDVHV�LQ��9�VWHSV�� 
 ��7KH�WUDFH�VKRZQ�KDV�D�PD[LPXP�YDOXH�RI�DURXQG����9� 
 7ULJJHU� -�$XWR�  -�VR�ZLOO�VKRZ�DQ\�FKDQJHV�LQ�WKH�VLJQDO�DV�WKH\�KDSSHQ� 
 &K�$� -�VR�ORRNV�DW�WKH�VLJQDO�RQ�FKDQQHO�$�WR�GHFLGH�ZKHQ�WR�VWDUW�WKH�WUDFH� 
 5LVLQJ� -�VR�ZDLWV�IRU�D�ULVLQJ�YROWDJH�WR�UHDFK�WKH�WKUHVKROG� 
 7KUHVKROG�-���P9� -�VR�VWDUWV�WKH�WUDFH�ZKHQ�WKH�VLJQDO�RQ�FKDQQHO�$�ULVHV�WKURXJK��9� 

 3UH-WULJJHU�-��� -�VR�WKH�GLVSOD\�VWDUWV�ZLWK�WKH�YHU\�ILUVW�GDWD�FDSWXUHG� 

,QWURGXFLQJ�WKH�GLJLWDO RVFLOORVFRSH 
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
 3LFRVFRSH�FRQWLQXHG��� 
 
)RU�WKH�QH[W�WUDFH��WKH�VLJQDO�LV�WKH�VDPH��EXW�VRPH�RI�WKH�VHWWLQJV�KDYH�EHHQ�FKDQJHG� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 7KH�QHZ�VHWWLQJV�DUH� 
 7LPHEDVH�-����PV�GLY� -�VR�WKH�WLPH�VFDOH�LV�PDUNHG�RII�LQ����PV�VWHSV� 
 9ROWDJH� -��9�GLY� -�VR�WKH�YROWDJH�VFDOH�LV�PDUNHG�RII�LQ��9�VWHSV� 
VHQVLWLYLW\� ��7KH�WUDFH�VWLOO�KDV�D�PD[LPXP�YDOXH�RI�DURXQG����9� 
 7ULJJHU� -�$XWR�  -�VR�VWLOO�VKRZV�DQ\�FKDQJHV�LQ�WKH�VLJQDO�DV�WKH\�KDSSHQ� 
 &K�$� -�VR�VWLOO�ORRNV�DW�WKH�VLJQDO�RQ�FKDQQHO�$�WR�GHFLGH�ZKHQ�WR�VWDUW�WKH�WUDFH� 
 )DOOLQJ� -�VR�QRZ�ZDLWV�IRU�D�IDOOLQJ�YROWDJH�WR�UHDFK�WKH�WKUHVKROG� 
 7KUHVKROG� -��9� -�VR�VWDUWV�WKH�WUDFH�ZKHQ�WKH�VLJQDO�RQ�FKDQQHO�$�IDOOV�WR��9� 

 3UH-WULJJHU� -��� -�VR�WKH�GLVSOD\�VWDUWV�ZLWK�WKH�YHU\�ILUVW�GDWD�FDSWXUHG� 
 
 
 
0RUH�LQIRUPDWLRQ�DERXW�XVLQJ�3LFRVFRSH�LV�JLYHQ�LQ�WKH�3LFRVFRSH�8VHU�PDQXDO��IRXQG�RQ�WKH�
&'-520�WKDW�FRPHV�ZLWK�WKH�LQVWUXPHQW�RU�RQ�WKH�ZHEVLWH�ZZZ�SLFRWHFK�FRP� 

,QWURGXFLQJ�WKH�GLJLWDO RVFLOORVFRSH 
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
 

 2YHU�WR�\RX� 
 · %XLOG�WKH�FLUFXLW�VKRZQ�RSSRVLWH�-�\HW�DQRWKHU�PRGLILFDWLRQ 
 RI�WKH�LQYHUWLQJ�DPSOLILHU��$�VXLWDEOH�OD\RXW�LV�SURYLGHG��� 
 · 7KH�LQSXW�VLJQDO�LV�SURYLGHG�E\�D�VLJQDO�JHQHUDWRU� 
 · 7KH�RXWSXW�LV�PRQLWRUHG�RQ�D�GXDO-WUDFH�RVFLOORVFRSH�VXFK 
 DV�WKH�3LFRVFRSH��6XLWDEOH�VHWWLQJV�DUH�JLYHQ�RQ�WKH�QH[W�SDJH� 
 · 6HW�WKH�VLJQDO�JHQHUDWRU�WR�JLYH�D�VLQH-ZDYH�VLJQDO�ZLWK 
 D�IUHTXHQF\�RI���+]�DQG�DQ�DPSOLWXGH�RI����9� 
 · &RS\�WKH�WDEOH�DQG�XVH�LW�WR�UHFRUG�\RXU�UHVXOWV� 

 · 0HDVXUH�WKH�DPSOLWXGH�RI�WKH�LQSXW��DQG�RXWSXW�VLJQDOV�DQG�
UHFRUG�WKHP�LQ�WKH�ILUVW�URZ�RI�WKH�WDEOH� 

 · 2EWDLQ�D�WUDFH�VKRZLQJ�WKH�LQSXW�DQG�RXWSXW�VLJQDOV�DQG�
VDYH�LW�IRU�\RXU�UHFRUGV� 

 · 5HSHDW�WKLV�SURFHVV�IRU�WKH�RWKHU�IUHTXHQFLHV�LQ�WKH�WDEOH�� 
 $LP�IRU�DQ�LQSXW�VLJQDO�DPSOLWXGH�RI����9�HDFK�WLPH�EXW 
 PHDVXUH�DQG�UHFRUG�WKH�DFWXDO�DPSOLWXGH�� 
 0HDVXUH�DQG�UHFRUG�WKH�RXWSXW�VLJQDO�DPSOLWXGH�HDFK�WLPH� 
 · 2EWDLQ�D�VHFRQG�WUDFH�VKRZLQJ�WKH�LQSXW�DQG�RXWSXW�VLJQDOV�

IRU�D�IUHTXHQF\�RI��N+]��IRU�FRQWUDVW�ZLWK�WKH�ILUVW��DQG�VDYH�
LW�IRU�\RXU�UHFRUGV� 

 · &RPSOHWH�WKH�µ*DLQ¶�FROXPQV��XVLQJ�WKH�IRUPXOD� 
9ROWDJH�JDLQ� �9287���9,1� 

 · 3ORW�D�JUDSK�RI�YROWDJH�JDLQ�DJDLQVW�IUHTXHQF\�DQG�GUDZ�D�VPRRWK�FXUYH�WKURXJK�WKH�SRLQWV� 

:RUNVKHHW�� 
 $FWLYH�ORZ�SDVV�ILOWHU 
 7KH�IUHTXHQF\�UDQJH�IRU�KXPDQ�KHDULQJ�LV�WDNHQ�WR�EH�WKH� 

UDQJH���+]�WR���N+]��$Q�LGHDO�DPSOLILHU�RIIHUV�WKH�VDPH 
YROWDJH�JDLQ�WR�DOO�WKHVH�IUHTXHQFLHV� 
 +RZHYHU��VRPHWLPHV�ZH�ZDQW�WR�ERRVW�RU�FXW�IUHTXHQFLHV�ZLWK�
LQ�WKDW�UDQJH��)RU�H[DPSOH��ZKHUH�D�VLJQDO�VRXQGV�µWLQQ\¶�RU�WRR�
VKULOO��D�ORZ�SDVV�ILOWHU�FRXOG�UHGXFH�WKH�DPSOLWXGH�RI�WUHEOH�IUH�
TXHQFLHV�LQ�WKDW�VLJQDO�� 
 7KH�FLUFXLW�LQYHVWLJDWHG�KHUH�GRHV�MXVW�WKDW� 

Z�D 

)UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ 
��+]       ���+]       ���+]       
��+]       ���+]       ���+]       
��+]       ���+]       ���+]       
��+]       ���+]       ���+]       
��+]       ���+]       ����+]       
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
:RUNVKHHW�� 
 $FWLYH�ORZ�SDVV�ILOWHU 
6R�ZKDW" 
 6XLWDEOH�VHWWLQJV�IRU�WKH�3LFRVFRSH�DUH� 
 
 
 
 
 
+RZ�GRHV�WKLV�ORZ�SDVV�ILOWHU�ZRUN" 
)RU�DQ�LQYHUWLQJ�DPSOLILHU� 

YROWDJH�JDLQ� �5)���5,1�� 
 ZKHUH�5)� �IHHGEDFN�UHVLVWDQFH�DQG�5,1� �LQSXW�UHVLVWDQFH� 
 7KH�ORZ�SDVV�ILOWHU�FLUFXLW�KDV�D�FDSDFLWRU�LQ�SDUDOOHO�ZLWK�WKH�IHHGEDFN�UHVLVWRU��7KLV�EHKDYHV�
OLNH�D�ODUJH�UHVLVWRU�DW�ORZ�IUHTXHQFLHV�DQG�D�VPDOOHU�DQG�VPDOOHU�UHVLVWRU�DV�WKH�IUHTXHQF\�ULVHV� 
 $W�KLJK�IUHTXHQFLHV��LW�DFWV�DV�DQ�HDV\�URXWH�IRU�$&�FXUUHQW��7KH�FXUUHQW�LQFUHDVLQJO\�IORZV�
WKURXJK�WKH�FDSDFLWRU�LQVWHDG�RI�WKURXJK�WKH�IHHGEDFN�UHVLVWRU��7KLV�UHGXFHV�WKH�HIIHFWLYH�YDOXH�
RI�WKH�IHHGEDFN�UHVLVWRU��UHGXFLQJ�WKH�YROWDJH�JDLQ�RI�WKH�ILOWHU� 

 
&KDOOHQJH� 
 $�UHODWLYH�RI�WKLV�ILOWHU�LV�WKH�DFWLYH�EDVV�ERRVW�ILOWHU��ZKLFK�IDYRXUV�ORZ�IUHTXHQFLHV�RYHU�KLJKHU�
RQHV�� 
 7KH�FLUFXLW�GLDJUDP�VKRZV�RQH�IRUP�RI�WKLV�ILOWHU� 
,W�XVHV�WKH�VDPH�FRPSRQHQWV�DV�WKH�RQH�\RX�MXVW 
,QYHVWLJDWHG�EXW�SURGXFHV�D�YHU\�GLIIHUHQW�SHUIRUPDQFH� 
 · 8VLQJ�WKH�VDPH�DSSURDFK�DV�EHIRUH��LQYHVWLJDWH�LWV 
 SHUIRUPDQFH�RYHU�WKH�IUHTXHQF\�UDQJH����+]�WR��N+]� 
· 'UDZ�D�YROWDJH�JDLQ�YHUVXV�IUHTXHQF\�JUDSK�IRU�WKLV�ILOWHU 
 DQG�GUDZ�D�VPRRWK�FXUYH�WKURXJK�WKH�SRLQWV� 

 )RU�\RXU�UHFRUGV� 
 · ([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�DFWLYH�DQG�SDVVLYH�ILOWHUV� 
 · &RS\�WKH�GLDJUDPV�VKRZLQJ�WKH�EHKDYLRXU�RI�WKH�IRXU�W\SHV�RI�ILOWHU� 
 · 'UDZ�WKH�FLUFXLW�GLDJUDP�IRU�WKH�ORZ�SDVV��WUHEOH�FXW��ILOWHU�� 
 · :ULWH�DQ�DFFRXQW�RI�ZKDW�\RX�GLG�WR�REWDLQ�WKH�UHVXOWV� 
 · 'UDZ�WKH�FLUFXLW�GLDJUDP�IRU�WKH�EDVV�ERRVW�ILOWHU�� 
 · 'HVFULEH�WKH�GLIIHUHQFH�EHWZHHQ�D�ORZ�SDVV�WUHEOH�FXW�ILOWHU�DQG�D�ORZ�SDVV�EDVV�ERRVW�ILOWHU� 
 · 5HVHDUFK�SRVVLEOH�DSSOLFDWLRQV�IRU�WUHEOH�FXW�DQG�EDVV�ERRVW�ILOWHUV�DQG�ZULWH�D�UHSRUW�RQ�

\RXU�ILQGLQJV� 

7LPHEDVH ,QSXW �&K�%� 2XWSXW �&K�$� 
7ULJJHU 

0RGH &KDQQHO 'LUHFWLRQ 7KUHVKROG 
�PV�GLY ��9�$& ��9�$& $XWR &K�$ 5LVLQJ �9 
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
 

 2YHU�WR�\RX� 
 · %XLOG�WKH�FLUFXLW�VKRZQ�RSSRVLWH�ZLWK�WKH�VDPH 
 FRPSRQHQWV�DV�LQ�ZRUNVKHHW���� 
 7KLV�WLPH��WKH���NW�UHVLVWRU�DQG�WKH�����m)�FDSDFLWRU 
 DUH�LQ�VHULHV�LQ�WKH�LQSXW�VHFWLRQ�RI�WKH�RS-DPS�� 
 $�SRVVLEOH�OD\RXW�LV�SURYLGHG� 
�� · 2QFH�DJDLQ��WKH�LQSXW�VLJQDO�LV�SURYLGHG�E\�D�VLJQDO 
 JHQHUDWRU�DQG�WKH�RXWSXW�LV�PRQLWRUHG�RQ�D�GXDO-WUDFH 
 RVFLOORVFRSH�� 
 6XLWDEOH�VHWWLQJV�DUH�JLYHQ�RQ�WKH�QH[W�SDJH� 
 · 6HW�WKH�VLJQDO�JHQHUDWRU�WR�JLYH�D�VLQH-ZDYH�VLJQDO�

ZLWK�D�IUHTXHQF\�RI����+]�DQG�DQ�DPSOLWXGH�RI����9� 
 · &RS\�WKH�WDEOH�DQG�XVH�LW�WR�UHFRUG�\RXU�UHVXOWV� 

 · 7KH�SURFHGXUH�LV�WKH�VDPH�DV�EHIRUH� 
 · 0HDVXUH�DQG�UHFRUG�WKH�LQSXW�VLJQDO�DPSOLWXGH� 

· 0HDVXUH�DQG�UHFRUG�WKH�RXWSXW�VLJQDO�DPSOLWXGH� 
· 5HSHDW�WKH�SURFHVV�IRU�DOO�RWKHU�IUHTXHQFLHV�LQ�

WKH�WDEOH�� 
 · &RPSOHWH�WKH�µ*DLQ¶�FROXPQV�RI�WKH�UHVXOWV�WDEOH� 

 · 3ORW�D�JUDSK�RI�YROWDJH�JDLQ�DJDLQVW�IUHTXHQF\�DQG�GUDZ�D�VPRRWK�FXUYH�WKURXJK�WKH�SRLQWV� 
 
 

 

:RUNVKHHW�� 
 $FWLYH�KLJK�SDVV�ILOWHU 

9LQ\O�UHFRUGV�DUH�YHU\�PXFK�LQ�YRJXH��)DYRXUHG�IRU�WKHLU�
µZDUP¶�VRXQG��WKH\�GR��KRZHYHU��FRPH�ZLWK�LVVXHV� 
 7KH\�FDQ�WUDQVPLW�D�YHU\�ORZ�IUHTXHQF\�µUXPEOH¶�FDXVHG�LQ�
VRPH�FDVHV�E\�WKH�WXUQWDEOH¶V�EHDULQJV�RU��LQ�RWKHUV��E\ 
GHIRUPDWLRQ�RI�WKH�YLQ\O�GLVF�LWVHOI� 
 7R�UHPRYH�LW��WKH�DXGLR�V\VWHP�FDQ�LQFRUSRUDWH�D�µUXPEOH¶�
ILOWHU�-�RQH�IRUP�RI�DFWLYH�KLJK�SDVV�ILOWHU� Z�D 

)UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ 
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
����+]       ����+]       ����+]       
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$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
:RUNVKHHW�� 
 $FWLYH�KLJK�SDVV�ILOWHU 

)RU�\RXU�UHFRUGV� 
 · :K\�LV�WKH�WHUP�µEUHDN�IUHTXHQF\¶�LPSRUWDQW�ZKHQ�FRQVLGHULQJ�WKH�EHKDYLRXU�RI�ILOWHUV" 
 · :ULWH�GRZQ�WKH�IRUPXOD�IRU�EUHDN�IUHTXHQF\� 
 · &DOFXODWH�WKH�EUHDN�IUHTXHQF\�IRU�WKH�FLUFXLW�\RX�LQYHVWLJDWHG�RQ�WKH�SUHYLRXV�SDJH� 
 · 'UDZ�WKH�FLUFXLW�GLDJUDP�IRU�WKH�EDVV�FXW�ILOWHU�� 
 · :ULWH�DQ�DFFRXQW�RI�ZKDW�\RX�GLG�WR�REWDLQ�WKH�UHVXOWV� 

6R�ZKDW" 
 6XLWDEOH�VHWWLQJV�IRU�WKH�3LFRVFRSH�DUH� 

 
 
 
 %UHDN�IUHTXHQF\� 
 · 7KH�FLUFXLWV�XVHG�KHUH�EHKDYH�OLNH�µQRUPDO¶�LQYHUWLQJ�DPSOLILHUV��H[FHSW�IRU�WKH�HIIHFW�RI�WKH�

FDSDFLWRU��,W�DFWV�OLNH�D�ODUJH�UHVLVWRU�DW�ORZ�IUHTXHQFLHV��JHWWLQJ�VPDOOHU�DV�IUHTXHQF\�ULVHV� 
 · $W�D�YHU\�ORZ�IUHTXHQF\��WKH�FDSDFLWRU�EHKDYHV�OLNH�D�EUHDN�LQ�WKH�FLUFXLW�DQG�WKH�FRPELQHG�

µUHVLVWDQFH¶��LPSHGDQFH��RI�WKH�VHULHV�UHVLVWRU�DQG�FDSDFLWRU�LV�KXJH�-�WKH�YROWDJH�JDLQ�LV�WLQ\� 
 · $W�D�YHU\�KLJK�IUHTXHQF\��WKH�FDSDFLWRU�KDV�QR�HIIHFW��7KH�UHVLVWRU�DORQH�FRQWUROV�WKH�LQSXW�

FXUUHQW��1RZ��WKH�YROWDJH�JDLQ�LV�5)���5,1� ���NW������NW� �����DQG�UHPDLQV�IDLUO\�FRQVWDQW�
ZLWK�IUHTXHQF\��LI�WKH�UHVLVWRUV�DUH������DFFXUDWH�� 

 · 6RPHZKHUH�LQ�EHWZHHQ��WKH�FDSDFLWRU�KDV�WKH�VDPH�HIIHFW�DV�WKH�LQSXW�UHVLVWRU� 
 0RUH�SUHFLVHO\��WKH�UHDFWDQFH�RI�WKH�FDSDFLWRU�LV�HTXDO�WR�WKH�UHVLVWDQFH�RI�WKH�LQSXW�UHVLVWRU� 
 · 7KLV�KDSSHQV�DW�D�IUHTXHQF\�FDOOHG�WKH�EUHDN��RU�FXW-RII��IUHTXHQF\��PDUNLQJ�WKH�IUHTXHQF\�DW�

ZKLFK�WKH�YROWDJH�JDLQ�RI�WKH�ILOWHU�VWDUWV�WR�IDOO�DV�WKH�IUHTXHQF\�UHGXFHV� 
 · $W�WKH�EUHDN�IUHTXHQF\��I%�� 
 ;&� �5� VR�WKDW� ���pI%&� �5���� 
  RU�UH-DUUDQJLQJ�� I%� ����p5& 
 &KDOOHQJH� 
 5HODWHG�WR�WKLV��WKH�DFWLYH�WUHEOH�ERRVW�ILOWHU�IDYRXUV�KLJK 
IUHTXHQFLHV�RYHU�ORZ��7KH�FLUFXLW�GLDJUDP�RSSRVLWH�VKRZV 
RQH�IRUP�RI�WKLV�ILOWHU��XVLQJ�WKH�VDPH�FRPSRQHQWV�DV�EHIRUH� 
 · ,QYHVWLJDWH�LWV�SHUIRUPDQFH�RYHU�WKH�IUHTXHQF\�UDQJH 
 ���+]�WR�����+]� 
· 'UDZ�D�YROWDJH�JDLQ�YHUVXV�IUHTXHQF\�JUDSK�IRU�WKLV�ILOWHU 
 DQG�GUDZ�D�VPRRWK�FXUYH�WKURXJK�WKH�SRLQWV� 

7LPHEDVH ,QSXW �&K�%� 2XWSXW �&K�$� 
7ULJJHU 

0RGH &KDQQHO 'LUHFWLRQ 7KUHVKROG 
�PV�GLY ��9�$& ��9�$& $XWR FK$ 5LVLQJ �9 
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 2YHU�WR�\RX� 
 · %XLOG�WKH�FLUFXLW�VKRZQ�RSSRVLWH��$�SRVVLEOH�OD\RXW�LV�VKRZQ�XQGHUQHDWK� 
�� · 2QFH�DJDLQ��WKH�LQSXW�VLJQDO�LV�SURYLGHG�E\�D�VLJQDO 
 JHQHUDWRU�DQG�WKH�RXWSXW�LV�PRQLWRUHG�RQ�D�GXDO-WUDFH 
 RVFLOORVFRSH�� 
 6XLWDEOH�VHWWLQJV�DUH�JLYHQ�RQ�WKH�QH[W�SDJH� 
 · 6HW�WKH�VLJQDO�JHQHUDWRU�WR�JLYH�D�VLQH-ZDYH�VLJQDO�ZLWK 
 D�IUHTXHQF\�RI����+]�DQG�DQ�DPSOLWXGH�RI����9� 
 · &RS\�WKH�WDEOH�DQG�XVH�LW�WR�UHFRUG�\RXU�UHVXOWV� 

 · 7KH�SURFHGXUH�LV�WKH�VDPH�DV�EHIRUH� 
 · 0HDVXUH�DQG�UHFRUG�WKH�LQSXW�VLJQDO�DPSOLWXGH� 

· 0HDVXUH�DQG�UHFRUG�WKH�RXWSXW�VLJQDO�DPSOLWXGH� 
· 5HSHDW�WKH�SURFHVV�IRU�DOO�RWKHU�IUHTXHQFLHV�LQ�WKH�

WDEOH�� 
 · &RPSOHWH�WKH�µ*DLQ¶�FROXPQV�RI�WKH�UHVXOWV�WDEOH� 

 · 3ORW�D�JUDSK�RI�YROWDJH�JDLQ�DJDLQVW�IUHTXHQF\�DQG�
GUDZ�D�VPRRWK�FXUYH�WKURXJK�WKH�SRLQWV� 

 
 

 

:RUNVKHHW�� 
 $FWLYH�EDQG�SDVV�ILOWHU 

7KH�VLPSOHVW�IRUP�RI�EDQG�SDVV�ILOWHU�XVHV�D�FRPELQDWLRQ�RI�
D�ORZ�SDVV�DQG�D�KLJK�SDVV�ILOWHU��7KLV�LQYHVWLJDWLRQ�ORRNV�DW�
LWV�EHKDYLRXU� 
 $�W\SLFDO�XVH�LV�LQ�HTXDOLVDWLRQ�FLUFXLWV�IRU�VSHDNHU�V\VWHPV��
ZKHUH�D�ORZ�SDVV�ILOWHU�GHOLYHUV�RXWSXW�WR�WKH�EDVV�VSHDNHUV��
D�EDQG�SDVV�ILOWHU�WR�WKH�PLG-UDQJH�DQG�D�KLJK�SDVV�ILOWHU�WR�
WKH�WUHEOH�VSHDNHUV�� Z�D 

)UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ )UHTXHQF\ 9,1 9287 *DLQ 
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]       ����+]       ����+]       
���+]    ����+]    ����+]    
���+]    ����+]    ����+]    
���+]    ����+]    ����+]    
���+]    ����+]    ����+]    
����+]    ����+]    ����+]    
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:RUNVKHHW�� 
 $FWLYH�EDQG�SDVV�ILOWHU 

)RU�\RXU�UHFRUGV� 
 · 'UDZ�WKH�FLUFXLW�GLDJUDP�IRU�WKH�VLPSOH�EDQG�SDVV�ILOWHU�� 
 · &DOFXODWH�WKH�EUHDN�IUHTXHQFLHV�RI�WKH�ORZ�SDVV�DQG�KLJK�SDVV�VHFWLRQV�RI�WKH�FLUFXLW� 
 · :ULWH�D�EULHI�H[SODQDWLRQ�RI�WKH�VKDSH�RI�WKH�YROWDJH�JDLQ���IUHTXHQF\�JUDSK�IRU�WKLV�FLUFXLW� 
 · 8VH�WKH�LQWHUQHW�RU�RWKHU�UHIHUHQFH�VRXUFH�WR�UHVHDUFK�RQH�RI�WKH�IROORZLQJ� 

· D�VHFRQG�RUGHU�ORZ�SDVV�ILOWHU� 
· D�VHFRQG�RUGHU�KLJK�SDVV�ILOWHU� 
· D�QRWFK�ILOWHU� 

 )RU�\RXU�FKRVHQ�VXEV\VWHP��ZULWH�D�UHSRUW��LQFOXGLQJ�D�FLUFXLW�GLDJUDP��ZLWK�D�EULHI 
 GHVFULSWLRQ�RI�KRZ�LW�ZRUNV� 

6R�ZKDW" 
 6XLWDEOH�VHWWLQJV�IRU�WKH�3LFRVFRSH�DUH� 

 
 
 
  
&LUFXLW�GHVLJQ� 
 (DUOLHU�ZRUNVKHHWV�ORRNHG�DW�KLJK�SDVV�DQG�ORZ�SDVV�ILOWHUV� 
7KLV�FLUFXLW�FRPELQHV�ERWK��DV�WKH�GLDJUDPV�RSSRVLWH�LOOXVWUDWH� 
 3XW�VLPSO\� 
 · 7KH�KLJK�SDVV�ILOWHU�HOLPLQDWHV�ORZ�IUHTXHQFLHV�LQ�WKH�VLJQDO�� 

· 7KH�ORZ�SDVV�ILOWHU�HOLPLQDWHV�KLJK�IUHTXHQFLHV�� 
 7KH�RQO\�IUHTXHQFLHV�ZKLFK�H[SHULHQFH�VLJQLILFDQW�YROWDJH�JDLQ�DUH 

WKH�PLG-UDQJH�IUHTXHQFLHV��7KLV�UHVXOWV�LQ�WKH�EDQG�SDVV�FXUYH� 
 7KH�YROWDJH�JDLQ�IRU�WKH�ILOWHU�LV�JLYHQ�E\�WKH�IRUPXOD� 

9ROWDJH�JDLQ� �5)���5,1 
DV�XVXDO�IRU�DQ�LQYHUWLQJ�DPSOLILHU� 
 7KH�VHOHFWLYLW\�RI�WKH�ILOWHU�GHSHQGV�RQ�WKH�EUHDN�IUHTXHQFLHV�RI 
WKH�KLJK�SDVV�DQG�ORZ�SDVV�ILOWHU� 
 
&KDOOHQJH� 
 · ,QYHVWLJDWH�WKH�HIIHFW�RI�FKDQJLQJ�WKH�FRPSRQHQW�YDOXHV�LQ�WKH�FLUFXLW�WR�FKDQJH�WKH�EUHDN�

IUHTXHQFLHV�RI�WKH�ORZ�SDVV�DQG�KLJK�SDVV�VHFWLRQV� 
 · )RU�HDFK�FRPELQDWLRQ��SORW�D�JUDSK�RI�YROWDJH�JDLQ�YHUVXV�IUHTXHQF\� 

7LPHEDVH ,QSXW �&K�%� 2XWSXW �&K�$� 
7ULJJHU 

0RGH &KDQQHO 'LUHFWLRQ 7KUHVKROG 
�PV�GLY ��9�$& ��9�$& $XWR FK$ 5LVLQJ �9 
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�$ERXW�WKLV�FRXUVH 
,QWURGXFWLRQ 
 7KH�FRXUVH�LV�HVVHQWLDOO\�D�SUDFWLFDO�RQH��/RFNWURQLFV�PDNHV�LW�VLPSOH�WR�FRQVWUXFW�DQG�WHVW�HOHFWULFDO 
FLUFXLWV��7KH�UHVXOW�PLUURUV�WKH�FLUFXLW�GLDJUDP��WKDQNV�WR�WKH�FLUFXLW�V\PEROV�SULQWHG�RQ�WKH�FDUULHUV� 

 /HDUQLQJ�2EMHFWLYHV 
 2Q�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH�WKH�VWXGHQW�ZLOO�EH�DEOH�WR� 
 · GHVFULEH�WKH�IXQFWLRQ�RI�D�ILOWHU�VXEV\VWHP� 

· GLVWLQJXLVK�EHWZHHQ�DFWLYH�DQG�SDVVLYH�ILOWHUV� 
· GLVWLQJXLVK�EHWZHHQ�ILUVW�RUGHU�DQG�KLJKHU�RUGHU�ILOWHUV� 
· GUDZ�IUHTXHQF\�VSHFWUXP�JUDSKV�WR�GLVWLQJXLVK�EHWZHHQ�WKH�IROORZLQJ�W\SHV�RI�ILOWHU� 

· ORZ�SDVV� 
· KLJK�SDVV� 
· EDQG�SDVV� 
· EDQG�VWRS� 

· GHILQH�DQG�H[SODLQ�WKH�VLJQLILFDQFH�RI�WKH�WHUP�µEUHDN�IUHTXHQF\��FXW-RII�IUHTXHQF\�� 
· VWDWH�DQG�XVH�WKH�IRUPXOD�OLQNLQJ�EUHDN�IUHTXHQF\�WR�FDSDFLWRU�DQG�UHVLVWRU�YDOXHV� 
· SHUIRUP�FDOFXODWLRQV�XVLQJ�WKH�SUHILFHV�µNLOR¶��µPLFUR¶�DQG�µQDQR¶� 
· GUDZ�WKH�FLUFXLW�GLDJUDP�IRU�D�ORZ�SDVV��WUHEOH�FXW��DFWLYH�ILOWHU� 
· GUDZ�WKH�FLUFXLW�GLDJUDP�IRU�D�KLJK�SDVV��EDVV�FXW��DFWLYH�ILOWHU� 
· GUDZ�WKH�FLUFXLW�GLDJUDP�IRU�D�VLPSOH�EDQG�SDVV�DFWLYH�ILOWHU� 
· XVH�D�VLJQDO�JHQHUDWRU�DQG�RVFLOORVFRSH�WR�PHDVXUH�WKH�IUHTXHQF\�UHVSRQVH�RI�DQ�DFWLYH�ILOWHU� 
· GHVFULEH�WKH�SHUIRUPDQFH�RI�EDVV�ERRVW�DQG�WUHEOH�ERRVW�ILOWHUV� 
· H[SODLQ�WKH�RSHUDWLRQ�RI�D�VLPSOH�EDQG�SDVV�ILOWHU�LQ�WHUPV�RI�LWV�ORZ�SDVV�DQG�KLJK�SDVV�VHFWLRQV� 

 $LP 
 7KH�FRXUVH�LV�SDUW�RI�WKH�µ(OHFWURQLF�3ULQFLSOHV¶�PRGXOH� 
,W�H[SORUHV�WKH�XVH�RI�DQ�RS-DPS�LQYHUWLQJ�DPSOLILHU��PRGLILHG�WR�H[KLELW�ILUVW-RUGHU�ILOWHU�EHKDYLRXU� 
 3ULRU�.QRZOHGJH 
 ,W�LV�UHFRPPHQGHG�WKDW�VWXGHQWV�KDYH�IROORZHG�µ(OHFWULFLW\�0DWWHUV��¶DQG�µ(OHFWULFLW\�0DWWHUV��¶�RU�KDYH�
HTXLYDOHQW�NQRZOHGJH�RI�FRQFHSWV�VXFK�DV�FXUUHQW��YROWDJH��DQG�UHVLVWDQFH��7KH\�VKRXOG�EH�IDPLOLDU�ZLWK�
WKH�XVH�RI�DQ�RS-DPS��FRQILJXUHG�DV�DQ�LQYHUWLQJ�DPSOLILHU��DQG�WKH�FRUUHVSRQGLQJ�YROWDJH�JDLQ�IRUPXOD��
7KH\�VKRXOG�DOVR�EH�IDPLOLDU�ZLWK�WKH�EHKDYLRXU�RI�FDSDFLWRUV��WKH�FRQFHSW�RI�UHDFWDQFH�DQG�WKH�IRUPXOD�
OLQNLQJ�LW�WR�FDSDFLWDQFH�DQG�IUHTXHQF\��7KH\�VKRXOG�EH�DEOH�WR�FRQVWUXFW�DQG�WHVW�FLUFXLWV��XVLQJ�D�UDQJH�
RI�PHDVXULQJ�LQVWUXPHQWV��LQFOXGLQJ�PXOWLPHWHUV�DQG�RVFLOORVFRSHV� 
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  8VLQJ�WKLV�FRXUVH�� 
 7KH�H[SHULPHQWV�LQ�WKLV�FRXUVH�VKRXOG�EH�LQWHJUDWHG�ZLWK�WHDFKLQJ�WR�LQWURGXFH�WKH�WKHRU\�EHKLQG�LW��DQG�
UHLQIRUFHG�ZLWK�ZULWWHQ�H[DPSOHV��DVVLJQPHQWV�DQG�FDOFXODWLRQV� 
 7KH�ZRUNVKHHWV�VKRXOG�EH�SULQWHG���SKRWRFRSLHG���ODPLQDWHG��SUHIHUDEO\�LQ�FRORXU��IRU�WKH�VWXGHQWV¶�XVH���
7KH\�VKRXOG�PDNH�WKHLU�RZQ�QRWHV��DQG�FDUU\�RXW�WKH�WDVNV�LGHQWLILHG�LQ�WKH�¶)RU�\RXU�UHFRUGV¶�VHFWLRQV��
7KH\�DUH�XQOLNHO\�WR�QHHG�WKHLU�RZQ�SHUPDQHQW�FRS\�RI�WKH�ZRUNVKHHWV��EXW�WKH�LQVWUXFWRU�PD\�FKRRVH�WR�
GLVWULEXWH�FRSLHV�RI�WKH�,QWURGXFWLRQ�IRU�VWXGHQWV¶�UHFRUGV�� 
(DFK�ZRUNVKHHW�KDV� 

· DQ�LQWURGXFWLRQ�WR�WKH�WRSLF�XQGHU�LQYHVWLJDWLRQ� 
· VWHS-E\-VWHS�LQVWUXFWLRQV�IRU�WKH�LQYHVWLJDWLRQ�WKDW�IROORZV� 
· D�VHFWLRQ�KHDGHG�µ6R�:KDW¶��WR�FROODWH�DQG�VXPPDULVH�UHVXOWV��RIIHU�H[WHQVLRQ�ZRUN�DQG� 
 HQFRXUDJH�GHYHORSPHQW�RI�LGHDV��WKURXJK�FROODERUDWLRQ�ZLWK�SDUWQHUV�DQG�ZLWK�WKH�LQVWUXFWRU�� 
· D�VHFWLRQ�KHDGHG�µ)RU�\RXU�UHFRUGV¶��WR�EH�FRSLHG�DQG�FRPSOHWHG�LQ�VWXGHQWV¶�H[HUFLVH�ERRNV�� 
 7KLV�IRUPDW�HQFRXUDJHV�VHOI-VWXG\��ZLWK�VWXGHQWV�ZRUNLQJ�DW�D�UDWH�WKDW�VXLWV�WKHLU�DELOLW\��7KH�LQVWUXFWRU�

VKRXOG�PRQLWRU�WKDW�VWXGHQWV¶�XQGHUVWDQGLQJ�NHHSV�SDFH�ZLWK�WKHLU�SURJUHVV�WKURXJK�WKH�ZRUNVKHHWV��
2QH�ZD\�WR�GR�VR�LV�WR�µVLJQ�RII¶�HDFK�ZRUNVKHHW��DV�D�VWXGHQW�FRPSOHWHV�LW��DQG�LQ�GRLQJ�VR�KDYH�D�EULHI�
FKDW�ZLWK�WKH�VWXGHQW�WR�DVVHVV�JUDVS�RI�WKH�LGHDV�LQYROYHG�LQ�WKH�H[HUFLVHV�LW�FRQWDLQV� 
 
7LPH�� 
 ,W�VKRXOG�WDNH�VWXGHQWV�EHWZHHQ���DQG���KRXUV�WR�FRPSOHWH�WKH�ZRUNVKHHWV��,W�LV�H[SHFWHG�WKDW�D�VLPLODU�
OHQJWK�RI�WLPH�ZLOO�EH�QHHGHG�WR�VXSSRUW�WKH�OHDUQLQJ�WKDW�WDNHV�SODFH�DV�D�UHVXOW� 

 
:KDW�WKH�VWXGHQW�ZLOO�QHHG�� 
 7R�FRPSOHWH�WKH�FRXUVH��WKH�VWXGHQW�ZLOO�QHHG�WKH�IROORZLQJ�HTXLSPHQW� 
 � /.������NW�UHVLVWRU�FDUULHU 

� /.��������NW�UHVLVWRU�FDUULHU 
�� /.�������NW�UHVLVWRU�FDUULHU 
� /.��������X)�FDSDFLWRU�FDUULHU 
� /.���������X)�FDSDFLWRU�FDUULHU 
� /.�����FRQQHFWLQJ�OLQNV 
�  /.�����/RFNWURQLFV�%DVHERDUG����� 
� 0XOWLPHWHU 
�  6LJQDO�JHQHUDWRU 
� 'XDO-WUDFH�RVFLOORVFRSH 
 7KLV�SDFN�LV�GHVLJQHG�WR�EH�XVHG�ZLWK�WKH�/RFNWURQLFV�SRZHU�VXSSO\�VLJQDO�JHQHUDWRU� 

 Instructor Guide 
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:RUNVKHHW 1RWHV�IRU�WKH�,QVWUXFWRU 7LPLQJ 

 � ,Q�WKH�ILUVW�ZRUNVKHHW��VWXGHQWV�EXLOG�DQG�WHVW�WKH�IUHTXHQF\�UHVSRQVH�RI�DQ�
DFWLYH�ORZ�SDVV�ILOWHU� 
 ,W�LV�DVVXPHG�WKDW�WKH�VWXGHQWV�DUH�DOUHDG\�IDPLOLDU�ZLWK�WKH�XVH�RI�DQ�RS-DPS�
DV�DQ�LQYHUWLQJ�DPSOLILHU��,W�PD\�EH�SUXGHQW�WR�UHYLVH�WKLV�FLUFXLW�EHIRUHKDQG� 
 6WXGHQWV�XVH�D�VLJQDO�JHQHUDWRU�DQG�GXDO-FKDQQHO�RVFLOORVFRSH��RU�HTXLYDOHQW�
YLUWXDO�LQVWUXPHQW���:KHUH�QHFHVVDU\��VXSSRUW�LQ�WKH�IRUP�RI�LQVWUXFWLRQ�RU�
GHPRQVWUDWLRQ�RQ�XVLQJ�WKHVH�VKRXOG�EH�JLYHQ�EHIRUH�WKH�VWXGHQWV�EHJLQ�WKHLU�
RZQ�PHDVXUHPHQWV��,W�LV�LPSRUWDQW�WR�UHPLQG�VWXGHQWV�WKDW�WKH�FRPPRQ�
JURXQG�FRQQHFWLRQ�WR�WKH�VLJQDO�JHQHUDWRU�DQG�RVFLOORVFRSH�VKRXOG�EH�WDNHQ�
WR�WKH��9�VXSSO\�UDLO��:LWK�VRPH�VWXGHQWV��WKH�LQVWUXFWRU�PD\�ZLVK�WR�FKHFN�
WKH�VHWWLQJV�RQ�WKH�VLJQDO�JHQHUDWRU�DQG�RVFLOORVFRSH��:KHUH�D�GLJLWDO�RVFLOOR�
VFRSH�LV�XVHG��WKH�ILQDO�WUDFHV�ZLOO�GHPRQVWUDWH�WKDW�WKH�VHWWLQJV�ZHUH�FRUUHFW� 
 ,W�LV�DVVXPHG�WKDW�WKH�VWXGHQWV�XQGHUVWDQG�WKH�WHUP�µDPSOLWXGH¶�DQG�DUH�DEOH�
WR�PHDVXUH�WKLV�IURP�WKH�RVFLOORVFRSH�WUDFHV��6LPLODUO\��LW�LV�DVVXPHG�WKDW�
WKH\�DUH�IDPLOLDU�ZLWK�WKH�YROWDJH�JDLQ�IRUPXOD� 
 ,I�WKHUH�DUH�SUREOHPV�ZLWK�WKH�FLUFXLW��WKH�ILUVW�FKHFN�VKRXOG�EH�WKDW�WKH�SRZHU�
VXSSO\�LV�ZRUNLQJ�DQG�FRQQHFWHG�FRUUHFWO\��2QH�ZD\�WR�GR�WKLV�LV�WR�PHDVXUH��
WKH�YROWDJH�DFURVV�WKH�SRZHU�VXSSO\�FRQQHFWLRQV�WR�WKH�RS-DPS��6HFRQGO\��LI�
WKH�RS-DPS�LV�IXQFWLRQLQJ�FRUUHFWO\��WKH�YROWDJHV�RQ�LWV�WZR�LQSXWV�VKRXOG�EH�
LGHQWLFDO��SURYLGLQJ�WKDW�WKH�RXWSXW�LV�QRW�VDWXUDWHG��,I�WKH�RXWSXW�LV�VDWXUDWHG��
WKH�VWXGHQW�PD\�KDYH�FKRVHQ�LQFRUUHFW�YDOXHV�IRU�WKH�UHVLVWRUV��PD\�KDYH�WKH�
ZURQJ�DPSOLWXGH�VHWWLQJ�RQ�WKH�VLJQDO�JHQHUDWRU���PD\�EH�DGGLQJ�D�'&�RIIVHW�
WR�WKH�LQSXW�VLJQDO��RU�PD\�KDYH�DQ�LQFRUUHFW��9�FRQQHFWLRQ� 
 7KH�µ6R�ZKDW¶�VHFWLRQ�RXWOLQHV�WKH�ZD\�WKDW�WKH�ILOWHU�ZRUNV��7KLV�H[SODQDWLRQ�
DVVXPHV�WKDW�WKH�VWXGHQWV�DUH�IDPLOLDU�ZLWK�WKH�$&�EHKDYLRXU�RI�FDSDFLWRUV��
7KH�LQVWUXFWRU�PD\�ZLVK�WR�UHLQIRUFH�WKLV�H[SODQDWLRQ�ZKHUH�QHFHVVDU\�� 
  

 ���-��� PLQV  

 ,QWURGXFLQJ�ILOWHUV  
7KLV�FRXUVH�EHJLQV�ZLWK�DQ�LQWURGXFWLRQ�WR�WKH�JHQHUDO�FRQFHSWV�LQYROYHG�LQ�
ILOWHUV�-�WKH�GLIIHUHQFH�EHWZHHQ�DFWLYH�DQG�SDVVLYH�ILOWHUV�DQG�DQ�RYHUYLHZ�RI�
ILOWHU�W\SHV�EDVHG�RQ�WKHLU�IUHTXHQF\�VSHFWUXP��7KH�LQVWUXFWRU��NQRZLQJ�WKH�
VWXGHQWV¶�EDFNJURXQG�FDQ�MXGJH�KRZ�PXFK�VXSSRUW�WR�SURYLGH�DW�WKLV�SRLQW� 
 
 3RZHU�VXSSO\�SRVVLELOLWLHV�-�WKH�OD\RXW�GLDJUDPV�DUH�DUUDQJHG�VR�WKDW�WKH�QHZ�
/RFNWURQLFV�SRZHU�VXSSO\�FDQ�EH�FOLSSHG�RQWR�WKH�EDVHERDUG�DQG�XVHG 
GLUHFWO\��2WKHU�SRZHU�VXSSOLHV�FDQ�EH�FRQQHFWHG�XVLQJ�WKH�/RFNWURQLFV�SRZHU�
VXSSO\�FDUULHU�RU��PP�OHDGV� 
 7KH�FRXUVH�DVVXPHV�WKDW�VWXGHQWV�KDYH�DFFHVV�WR�GXDO-WUDFH�RVFLOORVFRSHV��
,I�WKHVH�DUH�FRPSXWHU-EDVHG��OLNH�WKH�µ3LFRVFRSH¶�UDQJH��HYHQ�EHWWHU�DV�WKH\�
FDQ�WKHQ�VDYH�WKHLU�WUDFHV�IRU�IXWXUH�UHIHUHQFH��7KH�LQVWUXFWRU�FRXOG�SURMHFW�
VRPH�GXULQJ�WXWRULDO�ZRUN�WR�PDNH�DSSURSULDWH�SRLQWV� 

 ���-��� PLQV  
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3DJH��� 

&RS\ULJKW������0DWUL[�0XOWLPHGLD�/LPLWHG 

$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
:RUNVKHHW 1RWHV�IRU�WKH�,QVWUXFWRU 7LPLQJ 

 � ,Q�WKLV�ZRUNVKHHW��VWXGHQWV�VHW�XS�D�KLJK�SDVV�ILOWHU��DJDLQ�XVLQJ�WKH�VDPH�
FRPSRQHQWV�DQG�VR�JLYLQJ�WKH�VDPH�EUHDN�IUHTXHQF\� 
 7KH�SURFHGXUH�LV�WKH�VDPH�DV�LQ�WKH�ILUV�ZRUNVKHHW��+RZHYHU��WKH�LQVWUXFWRU�
PD\�ZLVK�WR�FKHFN�WKH�VHWWLQJV�RQ�WKH�VLJQDO�JHQHUDWRU�DQG�RVFLOORVFRSH�ZLWK�
ZHDNHU�VWXGHQWV���7KH�IUHTXHQF\�UDQJH�LV�GLIIHUHQW�VR�WKDW�WKH�VWXGHQWV�VHH�
WKH�ZLGHU�EHKDYLRXU�RI�WKH�ILOWHU�� 
 :KHUH�DSSURSULDWH��WKH�VWXGHQWV�FDQ�EH�DVNHG�WR�SORW�WKH�UHVXOWV�RQ�ORJ-ORJ�RU�
OLQ-ORJ�VFDOHV��6RPH�LQLWLDO�VXSSRUW�ZRXOG�SUREDEO\�EH�QHHGHG�IRU�WKLV� 
 7KH�µ6R�ZKDW¶�VHFWLRQ�RIIHUV�DQ�H[SODQDWLRQ�RI�WKH�WHUP�µEUHDN�IUHTXHQF\¶�DQG�
REWDLQV�D�IRUPXOD�IRU�FDOFXODWLQJ�LW��6WXGHQWV�ZLOO�QHHG�SUDFWLFH�LQ�LWV�XVH� 
0LVXVH�RI�WKH�PXOWLSOLHUV�¶NLOR¶�DQG�¶PLFUR¶��RU�¶QDQR¶��LV�ZLGHVSUHDG� 
 7KH�FKDOOHQJH�LV�WR�LQYHVWLJDWH�WKH�EHKDYLRXU�RI�D 
WUHEOH�ERRVW�ILOWHU��VWLOO�XVLQJ�WKH�VDPH�FRPSRQHQW 
YDOXHV�DQG�VR�KDYLQJ�WKH�VDPH�EUHDN�IUHTXHQF\�� 
7KH�LQVWUXFWRU�PD\�ZLVK�WR�JLYH�WKH�OD\RXW��VKRZQ 
RSSRVLWH�WR�ZHDNHU�VWXGHQWV� 
 :KHUH�D�UDQJH�RI�FRPSRQHQW�YDOXHV�LV�DYDLODEOH� 
IDVWHU�VWXGHQWV�FRXOG�EH�DVNHG�WR�LQYHVWLJDWH�WKH 
HIIHFW�RI�FKDQJLQJ�UHVLVWRU�DQG�FDSDFLWRU�YDOXHV� 
 7KH�LVVXH�RI�WKH�GLVWLQFWLRQ�EHWZHHQ�FXW�DQG�ERRVW 
�QRZ�EDVV�FXW�DQG�WUHEOH�ERRVW��DULVHV�KHUH��7KH 
H[SODQDWLRQ�LV�WKH�VDPH�DV�LQ�ZRUNVKHHW��� 

 ���-��� PLQV  

 � FRQWLQXHG��� 7KH�FKDOOHQJH�LV�WR�LQYHVWLJDWH�WKH�EHKDYLRXU�RI 
D�EDVV�ERRVW�ILOWHU��XVLQJ�WKH�VDPH�FRPSRQHQW 
YDOXHV��1R�OD\RXW�LV�VXJJHVWHG�IRU�WKLV��EXW�WKH 
LQVWUXFWRU�PD\�ZLVK�WR�JLYH�WKH�RQH�VKRZQ�KHUH 
WR�ZHDNHU�VWXGHQWV� 
 7KH�GLVWLQFWLRQ�EHWZHHQ�WUHEOH�FXW�DQG�EDVV 
ERRVW�OLHV�LQ�WKH�YDOXHV�IRU�YROWDJH�JDLQ�� 
µ&XW¶�LPSOLHV�D�JDLQ�OHVV�WKDQ�RQH��7KH�UHVXOWV 
IRU�WKH�WUHEOH�FXW�ILOWHU�VKRXOG�VKRZ�WKLV�IRU�KLJK 
IUHTXHQF\�VLJQDOV��2Q�WKH�RWKHU�KDQG��µERRVW¶ 
LPSOLHV�D�JDLQ�JUHDWHU�WKDQ�RQH��7KH�UHVXOWV�IRU�WKH�EDVV�ERRVW�VKRXOG�VKRZ�D�
YROWDJH�JDLQ�LQFUHDVLQJ�ZHOO�DERYH�XQLW\�IRU�ORZ�IUHTXHQF\�VLJQDOV� 
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3DJH��� 

&RS\ULJKW������0DWUL[�0XOWLPHGLD�/LPLWHG 

$GYDQFHG�HOHFWURQLF� SULQFLSOHV 
:RUNVKHHW 1RWHV�IRU�WKH�,QVWUXFWRU 7LPLQJ 

 � ,Q�WKLV�ZRUNVKHHW��WKH�VWXGHQW�FRPELQHV�WKH�H[SHULHQFH�JDLQHG��LQ�ZRUN�
VKHHWV���DQG���RQ�ORZ�SDVV�DQG�KLJK�SDVV�ILOWHUV��WR�FUHDWH�D�VLPSOH�EDQG�
SDVV�DFWLYH�ILOWHU�DQG�WHVW�LWV�SHUIRUPDQFH� 
 7KH�SURFHVV�LV�WKH�VDPH�DV�WKDW�XVHG�LQ�HDUOLHU�ZRUNVKHHWV��7KH�IUHTXHQF\�
UDQJH�XVHG�LV�QHFHVVDULO\�ZLGHU�DQG�PRUH�¶JUDQXODU¶�WKDQ�WKDW�XVHG�SUHYLRXVO\�
-�WKH�LQVWUXFWRU�PD\�ZLVK�WR�H[WHQG�LW�HYHQ�IXUWKHU�WR�FODULI\�WKH�FRQWULEXWLRQV�
RI�WKH�WZR�VHFWLRQV� 
 'HSHQGLQJ�RQ�WKH�RVFLOORVFRSH�XVHG��LW�PD\�EH�QHFHVVDU\�WR�JLYH�DGYLFH�RQ�
FKDQJLQJ�WKH�WLPH�EDVH�VHWWLQJ�DV�WKH�IUHTXHQF\�LQFUHDVHV��:KHUH�D�3LFR�
VFRSH�GHYLFH�LV�XVHG��WKH�VWXGHQW�FDQ�PDNH�XVH�RI�WKH�µ0HDVXUHPHQW¶�IDFLOLW\�
WR�UHDG�RII�WKH�SHDN-WR-SHDN�YROWDJHV�RI�WKH�WUDFHV�GLUHFWO\���,W�PD\�EH�WKDW�WKH�
LQVWUXFWRU�SUHIHUV�WR�GHYHORS�VWXGHQWV�DELOLW\�WR�WDNH�PHDVXUHPHQWV�RII�WKH�
WUDFH�LWVHOI�� 
 ,QWHUSUHWLQJ�WKH�UHVXOWLQJ�IUHTXHQF\�VSHFWUXP�LV�QRW�VWUDLJKWIRUZDUG�DQG�LWPD\�
EH�EHVW�WR�OLPLW�LW�WR�WKH�VLPSOLILHG�GHVFULSWLRQ�JLYHQ�LQ�WKH�WH[W��)DVWHU�VWX�
GHQWV�VKRXOG�EH�HQFRXUDJHG�WR�H[SHULPHQW�ZLWK�WKLV�FLUFXLW�E\�FKDQJLQJ�WKH�
EUHDN�IUHTXHQFLHV�RI�WKH�ORZ�SDVV�DQG�KLJK�SDVV�VHFWLRQV��7KH\�PXVW�EHDU�LQ�
PLQG�GHVLUDEOH�OHYHOV�RI�YROWDJH�JDLQ�ZKHQ�FKDQJLQJ�UHVLVWRU�YDOXHV��'HSHQG�
LQJ�RQ�WKH�FKRLFH�DYDLODEOH�WR�WKHP��D�XVHIXO�ZD\�IRUZDUG�LV�WR�OHDYH�WKH�ORZ�
SDVV�VHFWLRQ�DORQH�LQLWLDOO\�DQG�LQFUHDVH�WKH�EUHDN�IUHTXHQF\�RI�WKH�KLJK�SDVV�
VHFWLRQ��EHDULQJ�LQ�PLQG�WKDW�WKLV�FLUFXLW�LV�VXSSRVHG�WR�EH�D�GHYLFH�RSHUDWLQJ�
LQ�WKH�DXGLR�IUHTXHQF\�UDQJH� 
 7KH�µ)RU�ZKDW¶�VHFWLRQ�RIIHUV�WKH�RSSRUWXQLW\�IRU�FRPELQLQJ�WKH�ILQGLQJV�RI�WKH�
GLIIHUHQW�JURXSV��RQ�VHFRQG�RUGHU�DQG�QRWFK�ILOWHUV��WKURXJK�SUHVHQWDWLRQV 
GHOLYHUHG�WR�WKH�ZKROH�FODVV� 
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