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$FNQRZOHGJPHQWV
7KLV WKHVLV PDUNV WKH HQG RI RXU 0DVWHU RI 6FLHQFH GHJUHH LQ 0HFKDQLFDO (QJLQHHULQJ� 7KH
VSULQJ RI ���� KDV EHHQ DQ LQWHUHVWLQJ DQG HGXFDWLRQDO FKDOOHQJH� 7KH WKHVLV LWVHOI� WRJHWKHU
ZLWK WKH FRXUVHV LQ WKH /RJLVWLFV 	 6XSSO\ &KDLQ 0DQDJHPHQW PDVWHUV KDYH EHHQ ILOOHG ZLWK
NQRZOHGJH� LQWHQVLW\� FRPSHWHQW DQG LQVSLULQJ OHFWXUHUV� DQG H[FLWLQJ SUREOHPV WR VROYH� )LYH
\HDUV LQ /XQG KDV EHHQ DQ HGXFDWLRQDO DQG UHZDUGLQJ MRXUQH\� DQG PRVW RI DOO� D IXQ RQH�

:H ZRXOG ILUVW RI DOO OLNH WR WKDQN RXU VXSHUYLVRU IURP WKH XQLYHUVLW\� -RDNLP .HPEUR� IRU WKH
JXLGDQFH WKURXJK D GLIILFXOW WDVN� DV ZHOO DV H[WHQVLYH IHHGEDFN WR IXUWKHU LPSURYH RXU ZRUN�
7KDQN \RX WR RXU SHHUV )LOLS $[pQ DQG ,GXQ -HUOKDJHQ )RUVJUHQ� ZKR KDYH SURYLGHG
FRQWLQXRXV VXSSRUW DQG IHHGEDFN RQ RXU WKHVLV GXULQJ WKLV VSULQJ� $OVR� D WKDQN \RX WR RXU
H[DPLQDWRU $QGUHDV 1RUUPDQ� IRU SURYLGLQJ YDOXDEOH ILQLVKLQJ IHHGEDFN�

:H ZRXOG DOVR OLNH WR WKDQN (OHPHQW /RJLF� IRU WKH RSSRUWXQLW\ WR FRQGXFW RXU WKHVLV DW D
YHU\ ZHOFRPLQJ DQG VXSSRUWLQJ FRPSDQ\� (VSHFLDOO\ RXU VXSHUYLVRU DW (OHPHQW /RJLF�
0D[LPLOLDQ *UXGHERUQ� ZKR VXSSRUWHG DQG FRQQHFWHG XV WR NH\ SHRSOH LQVLGH DQG RXWVLGH RI
(OHPHQW /RJLF� PDNLQJ RXU WKHVLV SRVVLEOH� $OVR� DOO H[SHUWV RI (OHPHQW /RJLF ZKR KDYH
SURYLGHG XV ZLWK HVVHQWLDO LQVLJKW DQG LQGXVWU\ H[SHULHQFH� WKDQN \RX IRU \RXU WLPH DQG
VXSSRUW�

)XUWKHU� WKLV LQYHVWLJDWLRQ FRXOG QRW EH SRVVLEOH ZLWKRXW WKH KHOS DQG VXSSRUW RI WKH FDVH
FRPSDQLHV� (YHU\ERG\ ZKR KDV PDQDJHG WR WDNH WLPH RII D EXV\ VFKHGXOH WR SURYLGH XV ZLWK
LQWHUYLHZV� REVHUYDWLRQV� DQG TXHVWLRQV� WKDQN \RX�

/DVWO\� ZH ZRXOG OLNH WR WKDQN HDFK RWKHU� IRU WKH HIIRUW DQG SRVLWLYH HQHUJ\ IURP ERWK
DXWKRUV� ZKLFK KDV EHHQ FUXFLDO GXULQJ ORQJ KRXUV DQG FKDOOHQJLQJ SUREOHPV� 7KH JRRG
WHDPZRUN KDV PDGH WKLV FKDOOHQJH HQMR\DEOH�

&RQWULEXWLRQ� 7KLV WKHVLV KDV EHHQ D FRPSOHWH HODERUDWLRQ EHWZHHQ WKH WZR DXWKRUV� (DFK
DXWKRU KDV EHHQ LQYROYHG LQ HYHU\ SDUW RI WKH SURFHVV DQG FRQWULEXWHG HTXDOO\�

/XQG� 0D\ ����
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SUHYLRXV YHUVLRQ�
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$EVWUDFW

7LWOH $XWR6WRUH SHUIRUPDQFH DQG WKH LQIOXHQFH RI FRQWH[W DQG FRQILJXUDWLRQV
$XWKRUV 'DQLHO /XQGNYLVW 	 'DYLG )O\ULQ

6XSHUYLVRU -RDNLP .HPEUR� 'LYLVLRQ RI (QJLQHHULQJ /RJLVWLFV� 'HSDUWPHQW RI 0HFKDQLFDO
(QJLQHHULQJ 6FLHQFHV� /XQG 8QLYHUVLW\�

0D[LPLOLDQ *UXGHERUQ� 'HOLYHU\ 'LUHFWRU 6ZHGHQ� (OHPHQW /RJLF

3UREOHP
GHVFULSWLRQ

0XOWLSOH FDVHV VKRZ WKDW FRPSDQLHV FDQ LPSURYH SHUIRUPDQFH DIWHU
LPSOHPHQWLQJ DQ $XWR6WRUH V\VWHP� +RZHYHU� UHVHDUFK RQ RSWLPL]LQJ WKH
GHVLJQ DQG KRZ WR VXFFHVVIXOO\ FRQWURO WKH $XWR6WRUH V\VWHP LV OLPLWHG�
)XUWKHUPRUH� VWXGLHV IRFXVLQJ RQ RSWLPL]LQJ RSHUDWLRQV DURXQG 5RERW�EDVHG
&RPSDFW 6WRUDJH DQG 5HWULHYDO 6\VWHPV �5&656� LQ JHQHUDO� DUH LPSRUWDQW IRU
WKH GHYHORSPHQW RI RSHUDWLRQ HIILFLHQF\� EXW DUH DOVR FXUUHQWO\ ODFNLQJ� 7RGD\�
(OHPHQW /RJLF GRHV QRW KDYH D FOHDU RYHUYLHZ RI ZKDW� DQG KRZ� FRQWH[WXDO
IDFWRUV DQG FRQILJXUDWLRQV DUH FRUUHODWHG WR SHUIRUPDQFH RI WKH $XWR6WRUH
V\VWHP�

3XUSRVH (YDOXDWH ZKDW� DQG KRZ� GLIIHUHQW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW
WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP� DQG KRZ WKH\ VKRXOG EH KDQGOHG WR
LQFUHDVH SHUIRUPDQFH�

5HVHDUFK
4XHVWLRQV

54�� :KDW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DIIHFWLQJ WKH SHUIRUPDQFH
RI WKH $XWR6WRUH V\VWHP"

54�� +RZ GR WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH RI
WKH $XWR6WRUH V\VWHP"

54�� +RZ VKRXOG WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV EH KDQGOHG LQ RUGHU
WR LPSURYH WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP"

0HWKRGRORJ\ ,QYHVWLJDWLRQ KDV EHHQ XVLQJ D PXOWLSOH FDVH VWXG\� WR ORFDWH NH\ GLIIHUHQFHV LQ
ZD\V RI ZRUNLQJ DURXQG WKH $XWR6WRUH DV ZHOO DV WKH LQIOXHQFH RI GLIIHUHQW
FRQWH[WV� 7KH PXOWLSOH FDVH VWXG\ SURYLGHG WKH DELOLW\ WR FRPSDUH DQG JHQHUDOL]H
LPSURYHPHQWV UDWKHU WKDQ RSWLPL]LQJ RQH VSHFLILF FDVH�

)LQGLQJV 6HYHQ RXW RI HLJKW LQYHVWLJDWHG FRQWH[WXDO IDFWRUV KDG DQ LQIOXHQFH RQ WKH
SHUIRUPDQFH WR YDU\LQJ GHJUHHV� ZLWK WKHLU FRUUHVSRQGLQJ FRQILJXUDWLRQV� 7KLV
WKHVLV UHVXOWHG LQ �� SURSRVLWLRQV DQG UHFRPPHQGDWLRQV IRU FRPSDQLHV XVLQJ DQ
$XWR6WRUH� DQG VHOOHUV RI WKH $XWR6WRUH V\VWHP�

&RQFOXVLRQ 0HDVXUHV WR ORZHU FRPSOH[LW\ DQG XQFHUWDLQW\� UHPRYH WLPH�FRQVXPLQJ
DFWLYLWLHV IURP SRUWV� DQG DOLJQ FRQILJXUDWLRQV ZLWK FRQWH[WXDO IDFWRUV� DUH
DGYDQWDJHRXV DFWLRQV ZKHQ RSHUDWLQJ DQ $XWR6WRUH�

.H\ZRUGV $XWR6WRUH� 5&656� DXWRPDWHG VPDOO�SDUWV ZDUHKRXVH� JRRGV�WR�SHUVRQ SLFNLQJ�
FRPSDFW VWRUDJH V\VWHP� FRQWH[WXDO IDFWRUV� FRQILJXUDWLRQV� FRQWLQJHQF\ WKHRU\�
RSWLPL]DWLRQ� SHUIRUPDQFH
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$EEUHYLDWLRQV DQG GHILQLWLRQV
$EEUHYLDWLRQV

$6�56 $XWRPDWHG 6WRUDJH DQG 5HWULHYDO 6\VWHP
.3, .H\ 3HUIRUPDQFH ,QGLFDWRU
5&656 5RERW�EDVHG &RPSDFW 6WRUDJH DQG 5HWULHYDO 6\VWHP
50)6 5RERWLF 0RELOH )XOILOOPHQW 6\VWHP
6.8 6WRFN .HHSLQJ 8QLW
72& 7KHRU\ RI &RQVWUDLQWV
:06 :DUHKRXVH 0DQDJHPHQW 6\VWHP

'HILQLWLRQV

$XWR6WRUH 6\VWHP 7KH ZKROH $XWR6WRUH 6\VWHP LQFOXGLQJ JULG� URERWV� SRUWV� VRIWZDUH� HWF�
%LQ 3UHVHQWDWLRQV�K $ .3, WKDW UHSUHVHQWV WKH QXPEHU RI ELQ�SUHVHQWDWLRQV SHU KRXU �SHU SRUW��
%LQ 3UHSDUDWLRQ 3HUFHQWDJH RI ELQV RQ WKH WRS OD\HU WKDW KDYH EHHQ SUHSDUHG DV WKH QH[W ELQ WR

SLFN�
)RUHFDVWLQJ 6RIWZDUH VHWWLQJ WKDW WDNHV ELQV ³WR EH SLFNHG LQ WKH QH[W RUGHU UHOHDVH´ LQWR

DFFRXQW ZKHQ KDQGOLQJ ELQV�
2UGHU 5HOHDVH &RPSDQLHV UHOHDVLQJ FXVWRPHU RUGHUV IURP WKH LQWHUQDO V\VWHP WR H0DQDJHU

�IRU ELQ SUHSDUDWLRQ��
3LFN 6WUDWHJ\ 7KH SLFN VWUDWHJ\ XVHG ZKHQ FKRRVLQJ WKH ORFDWLRQV WR SLFN ELQV IURP�
3LFN ZDYH &RQWDLQV JURXSV RI RUGHUV� RIWHQ XVHG ZKHQ PDQ\ RUGHUV DUH VLPLODU LQ IRU

H[DPSOH XVLQJ WKH VDPH WUDQVSRUWDWLRQ PRGH� VKLSSHG E\ WKH VDPH FDUULHU� RU
KDYH WKH VDPH GDWH DQG WLPH WKH\ VKRXOG EH SLFNHG�

4XHXH $ TXHXH LQFOXGHV FHUWDLQ W\SHV RI RUGHUV� IRU H[DPSOH %�%� RU %�& RUGHUV�
³:DLWLQJ IRU %LQ´ $ .3, WKDW UHSUHVHQWV WKH DPRXQW RI VHFRQGV WKH XVHU LQ D SRUW ZDLWV

IRU WKH $XWR6WRUH V\VWHP WR GHOLYHU D ELQ�
³:DLWLQJ IRU 8VHU´ $ .3, WKDW UHSUHVHQWV WKH DPRXQW RI VHFRQGV WKH $XWR6WRUH V\VWHP

ZDLWV IRU D XVHU LQ D SRUW WR EH UHDG\ IRU WKH QH[W ELQ�
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7DEOH RI FRQWHQWV
$FNQRZOHGJPHQWV �
$EVWUDFW �
$EEUHYLDWLRQV DQG GHILQLWLRQV �
7DEOH RI FRQWHQWV �
/LVW RI )LJXUHV �
/LVW RI 7DEOHV �
�� ,QWURGXFWLRQ ��

��� 3UREOHP IRUPXODWLRQ ��
��� 3XUSRVH RI WKHVLV ��
��� 5HVHDUFK TXHVWLRQV ��
��� )RFXV DQG GHOLPLWDWLRQV ��

�� /LWHUDWXUH UHYLHZ ��
��� 7KHRU\ 	 WRROV IRU DQDO\]LQJ FDVH FRPSDQLHV ��

����� &RPSOH[LW\ 	 8QFHUWDLQW\ ��
����� &RQILJXUDWLRQV ��
����� &RQWLQJHQF\ WKHRU\ 	 &RQWH[WXDO IDFWRUV ��
����� 7KHRU\ RI &RQVWUDLQWV LQ D ZDUHKRXVLQJ FRQWH[W ��

��� $XWR6WRUH UHVHDUFK ��
����� 3XW�DZD\ DQG SLFNLQJ UHODWHG WR $XWR6WRUH ��
����� 5RERWV DQG VRIWZDUH ��
����� 6WRUDJH SROLFLHV LQ $XWR6WRUH ��
����� /LWHUDWXUH VXPPDULHV ��

��� &RQFHSWXDO IUDPHZRUN ��
�� 0HWKRGRORJ\ ��

��� 5HVHDUFK $SSURDFK � 3KHQRPHQRQ 'ULYHQ 5HVHDUFK ��
��� 5HVHDUFK 6WUDWHJ\ � &DVH 6WXG\ ��
��� 5HVHDUFK 'HVLJQ ��

����� /LWHUDWXUH 5HYLHZ ��
����� 8QLW RI $QDO\VLV ��
����� &DVH 6HOHFWLRQ ��

��� 'DWD &ROOHFWLRQ ��
����� 'DWD &ROOHFWLRQ 3URWRFROV ��
����� ,QWHUYLHZV ZLWK FDVH FRPSDQLHV ��
����� 2EVHUYDWLRQV ��
����� $UFKLYDO 'DWD ��

��� 'DWD $QDO\VLV ��
����� :LWKLQ�&DVH $QDO\VLV ��
����� &URVV�&DVH $QDO\VLV ��
����� 7HFKQLTXHV 	 7DFWLFV IRU 'DWD $QDO\VLV ��
����� 9HULI\LQJ &RQFOXVLRQV 	 4XDOLW\ RI 'DWD ��

��� 4XDOLW\ RI 5HVHDUFK ��
����� &RQVWUXFW 9DOLGLW\ ��

�



����� ,QWHUQDO 9DOLGLW\ ��
����� ([WHUQDO 9DOLGLW\ ��
����� 5HOLDELOLW\ ��
����� 2EMHFWLYLW\ ��

�� (PSLULFDO ILQGLQJV � &DVH VXPPDULHV ��
��� &RPSDQ\ )� �)DVKLRQ �� ��

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ )� �)DVKLRQ �� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ )� �)DVKLRQ �� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ �3/� ��UG 3DUW\ /RJLVWLFV� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ �3/� ��UG 3DUW\ /RJLVWLFV� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ (� �H3KDUPD� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

��� &RPSDQ\ (� �H*URFHU\� ��
����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV ��
����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS ��

�� $QDO\VLV 	 'LVFXVVLRQ ��
��� :LWKLQ�&DVH $QDO\VHV ��

����� &RPSDQ\ )� ��
����� &RPSDQ\ )� ��
����� &RPSDQ\ )� ��
����� &RPSDQ\ �3/� ��
����� &RPSDQ\ �3/� ��
����� &RPSDQ\ (� ��
����� &RPSDQ\ (� ��

��� &URVV�&DVH $QDO\VLV ��
����� 3XW�DZD\ ��
����� 3LFNLQJ ��
����� 6XPPDU\ RI SURSRVLWLRQV ���

��� 'LVFXVVLRQ ���
����� 'LVFXVVLRQ RI ILQGLQJV ���
����� 5HFRPPHQGDWLRQV WR KDQGOH SURSRVLWLRQV ���

�� &RQFOXVLRQ ���
��� 5HVHDUFK TXHVWLRQV DQG IXOILOOPHQW RI SXUSRVH ���

�



����� 54�� :KDW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DIIHFWLQJ WKH SHUIRUPDQFH RI WKH
$XWR6WRUH V\VWHP" ���
����� 54�� +RZ GR WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH RI WKH
$XWR6WRUH V\VWHP" ���
����� 54�� +RZ VKRXOG WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV EH KDQGOHG LQ RUGHU WR
LPSURYH WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP" ���
����� )XOILOOPHQW RI SXUSRVH ���

��� 7KHRUHWLFDO FRQWULEXWLRQ ���
��� 3UDFWLFDO FRQWULEXWLRQ ���
��� /LPLWDWLRQ DQG IXWXUH UHVHDUFK ���
��� &RQFOXGLQJ UHPDUNV ���

5HIHUHQFHV ���
$SSHQGL[ $ � .H\ZRUGV XVHG LQ OLWHUDWXUH UHYLHZ ���
$SSHQGL[ % � 'DWD FROOHFWLRQ SURWRFROV ���
$SSHQGL[ & � 2EVHUYDWLRQ VFKHGXOH ���
$SSHQGL[ ' � $UFKLYDO GDWD FROOHFWLRQ ���
$SSHQGL[ ( � (PSLULFDO ILQGLQJV ���

�



/LVW RI )LJXUHV
)LJXUH ��� 7KH $XWR6WRUH XQLW� URERWV� ELQV DQG SRUWV �$0 /RJLVWLF 6ROXWLRQ� Q�G���������������������������������
)LJXUH ��� ,OOXVWUDWLRQ RI KRZ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH FRUUHODWHG WR SHUIRUPDQFH� ��
)LJXUH ��� 8QLW RI DQDO\VLV GHVFULELQJ WKH VFRSH RI WKLV WKHVLV������������������������������������������������������������� ��
)LJXUH ��� 2YHUYLHZ RI WKH OLWHUDWXUH UHYLHZ LQ WKLV WKHVLV����������������������������������������������������������������������
)LJXUH ��� &RQWLQJHQF\ WKHRU\ RQ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV����������������������������������������������
)LJXUH ��� &RQFHSWXDO FRQWLQJHQF\ IUDPHZRUN IRU ZDUHKRXVH FRQILJXUDWLRQ� DGDSWHG IURP
�.HPEUR 	 1RUUPDQ� ������������������������������������������������������������������������������������������������������������������������
)LJXUH ��� 7KH $XWR6WRUH XQLW� URERWV� ELQV DQG SRUWV �$0 /RJLVWLF 6ROXWLRQ� Q�G���������������������������������
)LJXUH ��� 7KH UHVHDUFK GHVLJQ IRU WKLV WKHVLV� DGDSWHG IURP <LQ ���������������������������������������������
)LJXUH ��� 6HOHFWLRQ RI FDVH FRPSDQLHV�������������������������������������������������������������������������������������������� ��
)LJXUH ��� 2YHUYLHZ RI GDWD FROOHFWLRQ SURFHVV �FLUFOHG LQ UHG�������������������������������������������������������
)LJXUH ��� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������
)LJXUH ��� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������� ��
)LJXUH ��� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������
)LJXUH ��� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������� ��
)LJXUH ��� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������
)LJXUH ��� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )���������������������������������������������������������������������������������� ��
)LJXUH ��� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ �3/�������������������������������������������������������������������������� ��
)LJXUH ��� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ �3/��������������������������������������������������������������������������������
)LJXUH ��� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ �3/�������������������������������������������������������������������������� ��
)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ �3/������������������������������������������������������������������������������
)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ (�������������������������������������������������������������������������������
)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ (�������������������������������������������������������������������������������� ��
)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ (�������������������������������������������������������������������������������
)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ (�������������������������������������������������������������������������������� ��
)LJXUH ��� ³:DLWLQJ IRU ELQ´ DQG QXPEHU RI ELQ FRQILJXUDWLRQ IRU HDFK FRPSDQ\����������������������
)LJXUH ��� ³:DLWLQJ IRU ELQ´� URERWV SHU DYJ� RSHQ SRUW� DQG ELQV IRU HDFK FRPSDQ\������������� ��
)LJXUH ��� ³:DLWLQJ IRU XVHU´ DQG ELQ SUHVHQWDWLRQV�K IRU HDFK FRPSDQ\������������������������������������
)LJXUH ��� 9DOXHV RQ FDUWRQV RSHQHG�VHDOHG� VRUWHG �6.8�� VRUWHG �VL]H�� FRXQWHG LQ DGYDQFH�
DQG ZDVWH GLVSRVDO IRU HDFK FRPSDQ\������������������������������������������������������������������������������������������������
)LJXUH ��� ´:DLWLQJ IRU XVHU´� UHWXUQV� ELQ FRQILJXUDWLRQV� LI FDUWRQV DUULYH RSHQHG�VHDOHG�
DQG LI JRRGV DUH FRXQWHG LQ DGYDQFH IRU HDFK FRPSDQ\������������������������������������������������������������������
)LJXUH ��� ³:DLWLQJ IRU ELQ´ DQG LI V\QFKURQL]HG EUHDNV DUH XVHG� IRU HDFK FRPSDQ\������������� ��
)LJXUH ��� ³:DLWLQJ IRU ELQ´� GLJ GHSWK� ELQV� DQG QXPEHU RI 6.8 W\SHV VWRUHG LQ $XWR6WRUH
IRU HDFK FRPSDQ\�������������������������������������������������������������������������������������������������������������������������������� ��
)LJXUH ��� ³:DLWLQJ IRU ELQ´� QXPEHU RI TXHXHV� DQG DYHUDJH ELQ SUHSDUDWLRQ >�@� IRU HDFK
FRPSDQ\³:DLWLQJ IRU ELQ´� QXPEHU RI TXHXHV� DQG DYHUDJH ELQ SUHSDUDWLRQ >�@� IRU HDFK
FRPSDQ\��������������������������������������������������������������������������������������������������������������������������������������������������
)LJXUH ��� ³:DLWLQJ IRU ELQ´� DYHUDJH ELQ SUHSDUDWLRQ >�@� RUGHU UHOHDVH� QXPEHU RI RUGHUV
UHOHDVHG DORQJ ZLWK DYJ�� PD[�� DQG PLQ� WDVNV UHOHDVHG� 'LVSOD\HG IRU HDFK FRPSDQ\��������� ���
)LJXUH ���� ³:DLWLQJ IRU ELQ´� QXPEHU RI URERWV SHU RSHQ SRUW� SLFN ZDYHV� ELQ

�



FRQILJXUDWLRQV� 6.8 W\SHV VWRUHG LQ $XWR6WRUH� DQG KRZ RUGHUV DUH UHOHDVHG������������������������� ���
)LJXUH ���� %LQ SUHVHQWDWLRQ�K �SHU SRUW�� GLJ GHSWK� IRUHFDVWLQJ� DQG SLFN VWUDWHJ\ IRU HDFK
FRPSDQ\���������������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH ���� $YHUDJH ELQ SUHVHQWDWLRQ�K� PD[� ELQ SUHVHQWDWLRQV�K� DQG SLFNLQJ PHWKRG IRU
HDFK FRPSDQ\����������������������������������������������������������������������������������������������������������������������������������������
)LJXUH ���� ³:DLWLQJ IRU XVHU´ DQG DFWLYLWLHV UHODWHG WR SLFNLQJ DW WKH SRUW� IRU HDFK FRPSDQ\�
�����������������������������������������������������������������������������������������������������������������������������������������������������������������
)LJXUH ���� ³:DLWLQJ IRU XVHU´� WRWDO QXPEHU RI 6.8 W\SHV� � DQG QXPEHU RI 6.8 W\SHV
VWRUHG LQ $XWR6WRUH� IRU HDFK FRPSDQ\����������������������������������������������������������������������������������������������
)LJXUH ���� &RQWH[WXDO IDFWRUV DQG SURSRVLWLRQV FRQQHFWHG WR FRQILJXUDWLRQV DIIHFWLQJ
SHUIRUPDQFH��������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH ���� 3XW�DZD\ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV������������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH ���� 3LFNLQJ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV������������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH ���� 3LFNLQJ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV������������������������������������������������������������������������������������������������������������������������������������������� ���
)LJXUH ���� 2YHUYLHZ RI SURSRVLWLRQV LQ UHODWLRQ WR $XWR6WRUH DQG SURFHVVHV�����������������������������
)LJXUH ��� 7KH FRQWH[WXDO IDFWRUV FRQQHFWHG WR FRQILJXUDWLRQV DIIHFWLQJ SHUIRUPDQFH��������������

�



/LVW RI 7DEOHV
7DEOH ��� /LVW RI .3,V GHILQLQJ SHUIRUPDQFH IRU $XWR6WRUH V\VWHP ZLWK H[SODQDWLRQV������������������������� ��
7DEOH ��� 6XPPDU\ RI UHIHUHQFHV UHODWHG WR SXW�DZD\ DQG SLFNLQJ���������������������������������������������������������
7DEOH ��� 6XPPDU\ RI UHIHUHQFHV UHJDUGLQJ URERWV DQG VRIWZDUH��������������������������������������������������������� ��
7DEOH ��� 8QVWUXFWXUHG LQWHUYLHZV ZLWK HPSOR\HHV DW (OHPHQW /RJLF�����������������������������������������������������
7DEOH ��� ,QWHUYLHZV ZLWK HPSOR\HHV DW WKH FDVH FRPSDQLHV�������������������������������������������������������������������
7DEOH ��� 7KH WHFKQLTXHV DQG WDFWLFV XVHG IRU DQDO\]LQJ GDWD����������������������������������������������������������������
7DEOH ���� 7DFWLFV IRU YHULI\LQJ GDWD TXDOLW\ DQG FRQILUPLQJ ILQGLQJV �0LOHV HW DO�� ��������������������������
7DEOH ��� &DVH 6WXG\ 7DFWLFV IRU 'HVLJQ 7HVWV� PRGLILHG YHUVLRQ LQVSLUHG E\ <LQ ������ DQG 0LOHV HW
DO� ��������������������������������������������������������������������������������������������������������������������������������������������������������
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���D ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
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SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���E &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ���F ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH������������������������������������������������������������������������������������������������������������������������������������������� ��
7DEOH ��� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SXW�DZD\�������������������������������������������
7DEOH ��� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU ELQ´ LQ SLFNLQJ������������������������������������������������
7DEOH ���� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SLFNLQJ��������������������������������������������
7DEOH ���� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SXW�DZD\���
�����������������������������������������������������������������������������������������������������������������������������������������������������������������
7DEOH ���� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU ELQ´ LQ SLFNLQJ�����
7DEOH ���� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SLFNLQJ ���
7DEOH ���� 6XPPDU\ RI UHFRPPHQGDWLRQV �7DEOHV ����� ����� ���� FRQVROLGDWHG����������������������������������
7DEOH ��� 5HFRPPHQGDWLRQV EDVHG RQ WKH SURSRVLWLRQV IURP WKH DQDO\VLV����������������������������������������� ���

��



�� ,QWURGXFWLRQ
:DUHKRXVLQJ DURXQG WKH ZRUOG KDV LQ UHFHQW WLPHV EHHQ JURZLQJ LQ LPSRUWDQFH� 7KH LQFUHDVH
LQ H�FRPPHUFH �&KHYDOLHU� ������ WKH XQFHUWDLQWLHV UHODWHG WR WKH UHFHQW SDQGHPLF �0RQWHLUR�
������ DQG WKH QHHG RI EHFRPLQJ ERWK PRUH UHVSRQVLYH DQG HIILFLHQW WR PHHW WKH GHPDQGV RI
FXVWRPHUV� DUH VRPH DVSHFWV VWUDLQLQJ RQ VWD\LQJ FRPSHWLWLYH LQ ZDUHKRXVH RSHUDWLRQV�
&XVWRPHUV DUH GHPDQGLQJ D ODUJHU YDULHW\ DQG DFFHVVLELOLW\ WKURXJK WKH LQWHUQHW� DQG WKH
VWDQGDUGV DQG H[SHFWDWLRQV LQ GHOLYHU\ WLPHV DUH FKDOOHQJLQJ WR NHHS XS ZLWK �$QGULDQV\DK HW
DO�� ������ 7KHVH DVSHFWV DUH PDNLQJ LW PRUH FRPSOH[ WR FRQILJXUH D ZDUHKRXVH WKDW SHUIRUPV
ZHOO DQG VDWLVILHV DOO WKHVH QHHGV DQG UHTXLUHPHQWV� :DUHKRXVH SURFHVVHV VXFK DV SXW�DZD\
DQG SLFNLQJ DUH H[SHFWHG WR EH IDVW� HIILFLHQW� DQG SUHFLVH� 7KHVH SURFHVVHV FDQ ORRN YHU\
GLIIHUHQW GHSHQGLQJ RQ WKH FRQWH[W� IRU H[DPSOH FKDUDFWHULVWLFV RI WKH VWRFN NHHSLQJ XQLW
�6.8�� LI FRQVROLGDWLRQ LV QHHGHG IRU SLFNLQJ� DQG ZKDW WKH FXVWRPHU H[SHFWV RI WKH
SDFNDJLQJ� 7KHVH DVSHFWV UHTXLUH LQQRYDWLYH ZD\V RI WKLQNLQJ ZKHQ GHVLJQLQJ D ZDUHKRXVH LQ
RUGHU WR VWD\ SURILWDEOH DQG UHOHYDQW� $OVR� FRPSDQLHV DUH H[SHFWHG WR KDQGOH LPSDFWLQJ
HYHQWV DQG FULVHV� DOO ZKLOH WU\LQJ WR PDLQWDLQ D VWDQGDUG WKDW LV DOUHDG\ GLIILFXOW WR DFKLHYH�

7KH LQFUHDVLQJ UHTXLUHPHQWV WR PHHW KDYH OHG PRUH FRPSDQLHV WR DXWRPDWH WKHLU ORJLVWLFDO
SURFHVVHV LQ WKH KRSH RI LPSURYLQJ WKHLU SHUIRUPDQFH �&XVWRGLR 	 0DFKDGR� ������
$XWRPDWLRQ VKRZV D SRWHQWLDO JDLQ LQ WKURXJKSXW �$QGULDQV\DK HW DO� ������ ZKHUH
DXWRPDWLQJ ODUJH SDUWV RI SLFNLQJ DQG SXW�DZD\ SURFHVVHV� FDQ UDLVH DFFXUDF\� VSHHG� DQG
FRPSDFW VWRULQJ� 2QH RI WKHVH DXWRPDWHG V\VWHPV LV $XWR6WRUH� ZKLFK DLPV WR LQFUHDVH
SHUIRUPDQFH E\ XWLOL]LQJ ZDUHKRXVH VSDFH DQG VWUHDPOLQH ZDUHKRXVH RSHUDWLRQV IRU LWV
FXVWRPHUV� $XWR6WRUH LV D URERW�EDVHG FRPSDFW VWRUDJH DQG UHWULHYDO V\VWHP �5&656�� ,W
VWRUHV JRRGV E\ KDYLQJ WKHP LQ SODVWLF ELQV VWDFNHG RQ WRS RI HDFK RWKHU LQ D FXELF OD\RXW WR
DFKLHYH D KLJK VSDFH XWLOL]DWLRQ FRPSDUHG WR RWKHU VWRUDJH V\VWHPV� VHH )LJXUH ��� �7URVW HW
DO�� ����� $XWR6WRUH� ����D�� 5RERWV WUDYHOLQJ RQ WRS RI WKH JULG� GLJ XS UHTXHVWHG ELQV DQG
GHOLYHU WKHP WR ZRUNVWDWLRQV� DOVR NQRZQ DV SRUWV� ZKHUH DQ RSHUDWRU SLFNV SURGXFWV IURP WKH
ELQ �$XWR6WRUH� ����E� (OHPHQW /RJLF� ����D�� %HVLGHV SLFNLQJ� SRUWV DUH DOVR XVHG IRU
SXW�DZD\� ZKHUH RSHUDWRUV PDQXDOO\ SXW WKH SURGXFWV LQWR ELQV ZKLFK DUH WKHQ UHFHLYHG E\ WKH
$XWR6WRUH V\VWHP �(OHPHQW /RJLF� ����D��

��



)LJXUH ���� 7KH $XWR6WRUH XQLW� URERWV� ELQV DQG SRUWV �$0 /RJLVWLF 6ROXWLRQ� Q�G���

$OWKRXJK $XWR6WRUH FRPHV ZLWK D ORW RI SRWHQWLDO� FKDOOHQJHV DUH VWLOO SUHVHQW LQ WKH WUDQVLWLRQ
IURP D PDQXDO WR DQ DXWRPDWHG ZDUHKRXVH �(OHPHQW /RJLF� ����E�� :LWK D QHZO\
LPSOHPHQWHG $XWR6WRUH V\VWHP� LW LV H[SHFWHG WR DFKLHYH D FHUWDLQ SHUIRUPDQFH DJUHHG XSRQ
E\ ERWK VHOOHU DQG FXVWRPHU� 7KH SHUIRUPDQFH LV PHDVXUHG ZLWK WKUHH .H\ 3HUIRUPDQFH
,QGLFDWRUV �.3,V� FRQQHFWHG WR WKH $XWR6WRUH V\VWHP� ZKLFK DUH H[SODLQHG LQ 7DEOH ��� EHORZ�
7KH .3,V DUH SDUW RI WKH FRQWUDFW EHWZHHQ WKH VHOOHU DQG WKH FXVWRPHU� ZKLFK DOVR LQFOXGHV
VSHFLILF YDOXHV RI WKHVH .3,V WKDW DUH SURPLVHG WR EH DFKLHYHG ZLWK WKH JLYHQ $XWR6WRUH
VHWXS�

7DEOH ���� /LVW RI .3,V GHILQLQJ SHUIRUPDQFH IRU $XWR6WRUH V\VWHP ZLWK H[SODQDWLRQV�

.3,� ([SODQDWLRQ�

%LQ SUHVHQWDWLRQV�K �SHU SRUW� 7KH DPRXQW RI ELQ SUHVHQWDWLRQV�K SHU SRUW �RQ DYHUDJH��

³:DLWLQJ IRU %LQ´ 7KH QXPEHU RI VHFRQGV WKH XVHU LQ D SRUW ZDLWV IRU WKH $XWR6WRUH V\VWHP WR
GHOLYHU D ELQ �RQ DYHUDJH��

³:DLWLQJ IRU 8VHU´ 7KH QXPEHU RI VHFRQGV WKH ELQ LQ D SRUW ZDLWV IRU WKH XVHU WR ILQLVK WKH
FXUUHQW SXW�DZD\�SLFN �RQ DYHUDJH��

7KH SHUIRUPDQFH RI WKH $XWR6WRUH LV DIIHFWHG E\ GLIIHUHQW FRPSRQHQWV� ZKHUH VRPH DUH PRUH
NQRZQ WKDQ RWKHUV� .HPEUR DQG 1RUUPDQ ������ GLVFXVV ³FRQILJXUDWLRQV´� ZKLFK LV WKH
FRPELQDWLRQ RI WKH RSHUDWLRQV� GHVLJQ DVSHFWV� DQG UHVRXUFHV LQ D ZDUHKRXVH� :LWK DQ
LPSOHPHQWHG $XWR6WRUH� WKH FRQILJXUDWLRQV DURXQG WKH V\VWHP FDQ ORRN YHU\ GLIIHUHQW DPRQJ
FRPSDQLHV� 7KHVH FRQILJXUDWLRQV FDQ DIIHFW WKH SHUIRUPDQFH� GHSHQGLQJ RQ WKH DFWLYLWLHV
DURXQG WKH SXW�DZD\� DQG SLFNLQJ SURFHVV� WRJHWKHU ZLWK SRVVLEOH ERWWOHQHFNV LQ WKH SURFHVVHV
�(OHPHQW /RJLF� ����D��

��



$OVR� FRPSDQLHV RSHUDWH LQ GLIIHUHQW FRQWH[WV LQ WHUPV RI WKHLU FXVWRPHUV� SURGXFW
FKDUDFWHULVWLFV� DQG RUGHU FKDUDFWHULVWLFV� 7KHVH FRQWH[WXDO IDFWRUV FDQ LQ WXUQ DIIHFW WKH
FRQILJXUDWLRQV DQG�RU SHUIRUPDQFH RI WKH FRPSDQ\�

+RZ DUH WKHVH FRQILJXUDWLRQV DIIHFWHG E\ WKH FRQWH[WXDO IDFWRUV RI WKH RUJDQL]DWLRQ" ,V WKH
ZD\ RI ZRUNLQJ LQ ZDUHKRXVHV OLPLWLQJ WR ZKDW H[WHQW WKH $XWR6WRUH FDQ SHUIRUP" +RZ ZHOO
WKH $XWR6WRUH V\VWHP FDQ SHUIRUP LV KHDYLO\ DIIHFWHG E\ WKH FRQWH[WV RQH DOORZV LW WR RSHUDWH
LQ� EXW ZKDW WKHVH DIIHFWLQJ FRQWH[WV DUH� DQG WKHLU ZHLJKW� LV \HW IDLUO\ XQGLVFRYHUHG �(OHPHQW
/RJLF� ����D��

��� 3UREOHP IRUPXODWLRQ
0XOWLSOH FDVHV VKRZ WKDW FRPSDQLHV FDQ LPSURYH SHUIRUPDQFH DIWHU LPSOHPHQWLQJ DQ
$XWR6WRUH V\VWHP� +RZHYHU� WKH H[WHQW RI LPSURYHPHQW YDULHV VLJQLILFDQWO\ GHSHQGLQJ RQ
KRZ WKH $XWR6WRUH LV LQFRUSRUDWHG LQWR WKH ZDUHKRXVH RSHUDWLRQV� (OHPHQW /RJLF LV D
FRPSDQ\ SURYLGLQJ $XWR6WRUH VROXWLRQV WR WKHLU FXVWRPHUV� DQG LV FROODERUDWLQJ ZLWK XV
GXULQJ WKLV WKHVLV� 5HVHDUFK RQ RSWLPL]LQJ WKH GHVLJQ DQG KRZ WR VXFFHVVIXOO\ FRQWURO WKH
$XWR6WRUH V\VWHP LV OLPLWHG �GH .RVWHU� ������ $OVR� -DJKEHHU HW DO� ������ UHFRJQL]HG WKH
VFDUFLW\ RI HPSLULFDO UHVHDUFK LQ WKH ILHOG RI DXWRPDWLRQ LQ RUGHU SLFNLQJ V\VWHPV�
)XUWKHUPRUH� VWXGLHV IRFXVLQJ RQ RSWLPL]LQJ RSHUDWLRQV DURXQG 5&656 DUH LPSRUWDQW IRU WKH
GHYHORSPHQW RI RSHUDWLRQ HIILFLHQF\� EXW DUH FXUUHQWO\ ODFNLQJ �.R 	 +DQ� ������

+RZ RUJDQL]DWLRQV FKRRVH WR LPSOHPHQW WKH $XWR6WRUH IRU WKHLU VSHFLILF RSHUDWLRQ YDULHV
JUHDWO\� ,W LV SRVVLEOH WR KDYH GLIIHUHQW FRQILJXUDWLRQV� VXFK DV GLIIHUHQW VRIWZDUH VHWWLQJV DQG
TXDQWLWLHV RI SRUWV DQG URERWV� 7KH SRUWV WKHPVHOYHV FDQ HLWKHU EH XVHG IRU SXW�DZD\� SLFNLQJ�
RU ERWK� 7RGD\� (OHPHQW /RJLF GRHV QRW KDYH D FOHDU RYHUYLHZ RI KRZ FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQV DUH FRUUHODWHG WR SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP �(OHPHQW /RJLF�
����D��

��� 3XUSRVH RI WKHVLV
7KH SXUSRVH RI WKLV WKHVLV LV� WR HYDOXDWH ZKDW� DQG KRZ� GLIIHUHQW FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQV DIIHFW WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP� DQG KRZ WKH\ VKRXOG EH
KDQGOHG WR LQFUHDVH SHUIRUPDQFH� $Q LOOXVWUDWLRQ RI KRZ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV
DUH FRUUHODWHG WR SHUIRUPDQFH LV GLVSOD\HG LQ )LJXUH ����

��



)LJXUH ���� ,OOXVWUDWLRQ RI KRZ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH FRUUHODWHG WR
SHUIRUPDQFH�

$IWHU WKH FRUUHODWLRQV EHWZHHQ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV LQ UHODWLRQ WR
SHUIRUPDQFH DUH LGHQWLILHG� SURSRVLWLRQV DQG UHFRPPHQGDWLRQV ZLOO EH SUHVHQWHG� 7KH
UHFRPPHQGDWLRQV H[SODLQ KRZ WR KDQGOH WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV WR LQFUHDVH
SHUIRUPDQFH RI WKH $XWR6WRUH� 7KLV WKHVLV H[DPLQHG WKH $XWR6WRUH V\VWHPV� FRQWH[WXDO
IDFWRUV� DQG FRQILJXUDWLRQV RI VHYHQ FXVWRPHUV RI (OHPHQW /RJLF ZLWKLQ WKH IROORZLQJ
LQGXVWULHV� )DVKLRQ� �3/� H*URFHU\� DQG H3KDUPD�

��� 5HVHDUFK TXHVWLRQV
7KH UHVHDUFK TXHVWLRQV EHORZ DUH EDVHG RQ WKH SXUSRVH DQG DLP DW VWUXFWXULQJ WKH WKHVLV WR
PDNH VXUH WKDW WKH SXUSRVH LV IXOILOOHG�

54�� :KDW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DIIHFWLQJ WKH SHUIRUPDQFH RI WKH
$XWR6WRUH V\VWHP"
(OHPHQW /RJLF KDV H[SUHVVHG LQWHUHVW LQ HYDOXDWLQJ ZKDW DQG KRZ FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQV DIIHFW WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP� :KDW DUH WKH FRQWH[WXDO
IDFWRUV DQG FRQILJXUDWLRQV WKDW DUH OLPLWLQJ LPSURYHPHQW RI $XWR6WRUH SHUIRUPDQFH"

54�� +RZ GR WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH RI WKH
$XWR6WRUH V\VWHP"
7KH DLP ZDV WR GHWHUPLQH KRZ HDFK FRQWH[WXDO IDFWRU DQG FRQILJXUDWLRQ GLUHFWO\ FRUUHODWHV WR
WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP� $OVR� KRZ VRPH FRQWH[WXDO IDFWRUV DIIHFW WKH
FRQILJXUDWLRQV� WKDW LQ WXUQ DIIHFW SHUIRUPDQFH� 7KH LQLWLDO K\SRWKHVLV ZDV WKDW VRPH

��



FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV ZRXOG LQVLJQLILFDQWO\ DIIHFW SHUIRUPDQFH� ZKLOH RWKHUV
ZRXOG KHDYLO\ DIIHFW SHUIRUPDQFH�

54�� +RZ VKRXOG WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV EH KDQGOHG LQ RUGHU WR
LPSURYH WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP"
6HYHQ FRPSDQLHV XVLQJ DQ $XWR6WRUH DQG RSHUDWLQJ LQ GLIIHUHQW LQGXVWULHV ZLOO EH H[DPLQHG�
7KHUHIRUH� FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV PLJKW QHHG WR EH KDQGOHG LQ GLIIHUHQW ZD\V
IRU HDFK FRPSDQ\ RU LQGXVWU\� 5HFRPPHQGDWLRQV ZHUH FUHDWHG RQ KRZ WKH FRQWH[WXDO IDFWRUV
DQG FRQILJXUDWLRQV VKRXOG EH KDQGOHG WR LPSURYH WKH SHUIRUPDQFH�

��� )RFXV DQG GHOLPLWDWLRQV
7KLV WKHVLV LV OLPLWHG WR ORRNLQJ DW WKH $XWR6WRUH V\VWHP LQFOXGLQJ WKH SXW�DZD\�� VWRUDJH� DQG
SLFNLQJ RSHUDWLRQV� DV GLVSOD\HG LQ )LJXUH ���� 7KH VFRSH RI WKLV WKHVLV VWDUWV DW SXW�DZD\
ZKHQ JRRGV KDYH EHHQ GHOLYHUHG WR WKH SRUW DUHD� DQG HQGV ZKHQ WKH JRRGV KDYH EHHQ SLFNHG
DQG SDFNDJHG� ([DPLQLQJ DOO SRVVLEOH FRQILJXUDWLRQV DQG FRQWH[WXDO IDFWRUV WKDW PD\ DIIHFW
WKH RXWSXW DQG SURFHVVHV LV D FRPSOH[ WDVN DQG WRR UHVRXUFH�GHPDQGLQJ� 7KHUHIRUH� WKH VFRSH
ZDV GHILQHG E\ LGHQWLI\LQJ NH\ DUHDV WKURXJK LQWHUYLHZV ZLWK HPSOR\HHV DW (OHPHQW /RJLF�
7KH\ SURYLGHG LQVLJKWV LQWR FRPPRQ SUREOHPV DPRQJ WKHLU FXVWRPHUV�

)LJXUH ���� 8QLW RI DQDO\VLV GHVFULELQJ WKH VFRSH RI WKLV WKHVLV�

��



�� /LWHUDWXUH UHYLHZ
7KLV FKDSWHU FRYHUV WKH UHVHDUFKHG DUHDV LQ UHJDUGV WR $XWR6WRUH DQG 5&656V� DQG GLIIHUHQW
VROXWLRQV RI DXWRPDWLRQ LQ ZDUHKRXVLQJ WHFKQRORJ\� ,W LV GLYLGHG LQWR WZR DUHDV� WKHRU\ 	
WRROV IRU DQDO\]LQJ FDVH FRPSDQLHV� DQG $XWR6WRUH UHVHDUFK� )LUVW WKHRU\ 	 WRROV IRU
DQDO\]LQJ FDVH FRPSDQLHV ZLOO EH SUHVHQWHG� DQG DIWHU WKDW WKH $XWR6WRUH UHVHDUFK� $Q
RYHUYLHZ RI WKH DUHDV DQG WRSLFV LQFOXGHG LQ WKLV OLWHUDWXUH UHYLHZ DUH GLVSOD\HG LQ )LJXUH ����

)LJXUH ���� 2YHUYLHZ RI WKH OLWHUDWXUH UHYLHZ LQ WKLV WKHVLV�

7KHRU\ 	 WRROV IRU DQDO\]LQJ FDVH FRPSDQLHV LQFOXGHV GLIIHUHQW DUHDV LQ KRZ ZDUHKRXVH
SURFHVVHV FDQ EH DQDO\]HG� DQG KRZ FRPSOH[LW\ DQG XQFHUWDLQW\ DIIHFW SURFHVVHV LQ JHQHUDO�
)XUWKHU� ZKHQ ORRNLQJ FORVHU RQ ZDUHKRXVH FRQILJXUDWLRQV DQG FRQWH[WXDO IDFWRUV� WKH 7KHRU\
RI &RQVWUDLQWV �72&� LV DSSOLHG WR HIIHFWLYHO\ LGHQWLI\ DQG DQDO\]H ERWWOHQHFNV� DQG WKH
UHDVRQ EHKLQG WKHP�

7KH VHFWLRQ RI $XWR6WRUH UHVHDUFK H[DPLQHV H[LVWLQJ UHVHDUFK PDGH DERXW WKH $XWR6WRUH
WHFKQRORJ\� LPSOHPHQWDWLRQV� DQG RSWLPL]DWLRQ VWXGLHV UHYROYLQJ DXWRPDWLRQ VROXWLRQV� ,W
WRXFKHV XSRQ DUHDV VXFK DV DOJRULWKP RSWLPL]DWLRQ LQ DXWRPDWHG ZDUHKRXVLQJ LQ JHQHUDO�
RSWLPL]DWLRQV LQ UHJDUGV WR VWRULQJ DQG SROLFLHV RI VWRUDJH� DQG DQ RYHUYLHZ RQ 5&656 DQG
VLPLODU XPEUHOOD WHUPV� 7KHVH ILQGLQJV DUH XVHG WR ORFDWH ZKLFK DUHDV WR H[DPLQH FORVHU DQG LI
UHVHDUFKHG VROXWLRQV DQG RSWLPDO ZD\V RI ZRUNLQJ� KDYH PDGH WKHLU ZD\ LQWR HYHU\GD\
SUDFWLFH�

8WLOL]LQJ H[LVWLQJ UHVHDUFK DQG WRROV ZDV HVVHQWLDO ZKHQ IRUPLQJ D IUDPHZRUN WR FRQGXFW WKH
VWXG\� SUHVHQWHG LQ 6HFWLRQ ����

��



��� 7KHRU\ 	 WRROV IRU DQDO\]LQJ FDVH FRPSDQLHV
,Q WKLV VHFWLRQ� OLWHUDWXUH RQ WKHRU\ DQG WRROV XVHG WR DQDO\]H WKH FDVH FRPSDQLHV DUH
SUHVHQWHG� $OO FRPSDQLHV ZHUH DQDO\]HG LQ WHUPV RI FRPSOH[LW\ DQG XQFHUWDLQW\ IURP WKHLU
FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV� &RQWLQJHQF\ WKHRU\ ZDV DSSOLHG WR DQDO\]H KRZ
VSHFLILF FRPSDQLHV DOLJQ WKHLU FRQILJXUDWLRQV ZLWK LWV FRQWH[WXDO IDFWRUV WR LPSURYH
SHUIRUPDQFH� /DVWO\� FRQILJXUDWLRQV ZHUH DVVHVVHG E\ DSSO\LQJ 7KHRU\ RI &RQVWUDLQWV WR
ORFDWH DQG KDQGOH ERWWOHQHFNV LQ SURFHVVHV� 7KLV VHFWLRQ DLPV WR GHILQH DQG FODULI\ WKHVH WRROV
ZLWK UHOHYDQW OLWHUDWXUH�

����� &RPSOH[LW\ 	 8QFHUWDLQW\
)DEHU HW DO� ������ FKRVH FRPSOH[LW\ DQG XQFHUWDLQW\ DV WKH PDLQ ZDUHKRXVH FRQWH[WXDO
IDFWRUV� DQG VWDWH WKDW WKHUH LV FRQVHQVXV EHWZHHQ WKRVH WZR IDFWRUV EHLQJ LPSRUWDQW
RUJDQL]DWLRQDO FRQWH[WXDO IDFWRUV LQ WKH OLWHUDWXUH�

³:DUHKRXVH FRPSOH[LW\ UHIHUV WR WKH QXPEHU DQG YDULHW\ RI LWHPV WR EH KDQGOHG� WKH GHJUHH RI
WKHLU LQWHUDFWLRQ� DQG WKH QXPEHU� QDWXUH� L�H� WKH WHFKQRORJLHV XVHG� DQG YDULHW\ RI SURFHVVHV
�LQFOXGLQJ WKH QXPEHU DQG YDULHW\ RI RUGHU DQG RUGHU OLQHV DQG WKH W\SHV RI FXVWRPHUV�
QHFHVVDU\ WR IXOILOO WKH QHHGV DQG GHPDQGV RI FXVWRPHUV DQG VXSSOLHUV´ �)DEHU HW DO�� �����
S������ :KHQ EXVLQHVVHV LQFUHDVH WKHLU SURGXFW SRUWIROLRV DV FXVWRPHU GHPDQGV HYROYH� WKH\
ULVN DGGLQJ WRR PXFK FRPSOH[LW\ ZKLFK FDQ WD[ H[LVWLQJ UHVRXUFHV �8QUDYHOLQJ &RPSOH[LW\ LQ
3URGXFWV DQG 6HUYLFHV� ������ 7KLV ZDV UHOHYDQW ZKHQ IRU H[DPSOH ORRNLQJ DW KRZ FRPSOH[
WKH SURFHVVHV� RUGHU FKDUDFWHULVWLFV� RU SURGXFW SRUWIROLRV WKH FRPSDQLHV KDYH� DQG KRZ WKDW
PLJKW DIIHFW SHUIRUPDQFH�

$FFRUGLQJ WR 'XQFDQ ������� XQFHUWDLQW\ DV D FRQFHSW KDV PDQ\ GLIIHUHQW GHILQLWLRQV LQ WKH
OLWHUDWXUH� 7KH GHILQLWLRQ XVHG LQ WKLV WKHVLV LV LQVSLUHG E\ /XFH DQG 5DLIID ������� ZKR
GHILQHG XQFHUWDLQW\ DV VLWXDWLRQV ZKHUH WKH SUREDELOLW\ RI WKH RXWFRPH RI HYHQWV LV XQNQRZQ�
DV RSSRVHG WR ULVN VLWXDWLRQV ZKHUH HDFK RXWFRPH KDV D NQRZQ SUREDELOLW\� ,Q RWKHU ZRUGV�
WKH OHVV D FRPSDQ\ NQRZV DERXW WKH SUREDELOLW\� RU WKH OHVV FRQWURO WKH\ KDYH RYHU WKH
RXWFRPH RI FHUWDLQ HYHQWV� WKH KLJKHU WKH XQFHUWDLQW\ LV�

����� &RQILJXUDWLRQV
$V SUHYLRXVO\ PHQWLRQHG� .HPEUR DQG 1RUUPDQ ������ GLVFXVV ³FRQILJXUDWLRQV´ UHODWHG WR
ZDUHKRXVLQJ� ZKLFK LV D FRPELQDWLRQ RI WKH RSHUDWLRQV� GHVLJQ DVSHFWV� DQG UHVRXUFHV LQ D
ZDUHKRXVH� 7KH RSHUDWLRQV VWXGLHG LQ WKLV WKHVLV LQFOXGH SXW�DZD\� VWRUDJH� DQG SLFNLQJ�
'HVLJQ DVSHFWV DQG UHVRXUFHV UHIHU WR WKH SK\VLFDO OD\RXW �H�J� $XWRVWRUH SRUWV DQG URERWV��
KDQGOLQJ HTXLSPHQW �H�J� FDUWRQ HUHFWRUV RU SLFN�E\�OLJKW V\VWHPV�� DXWRPDWLRQ VROXWLRQV �H�J�
FRQYH\RUV�� LQIRUPDWLRQ V\VWHPV �H�J� :06�� DQG ODERU DQG DFWLYLWLHV �H�J� VKLIWV�� 7KHVH
UHVRXUFHV DQG GHVLJQ DVSHFWV PXVW EH FRQVLGHUHG WR PDQDJH WKH ZDUHKRXVH RSHUDWLRQV
HIIHFWLYHO\ DQG HIILFLHQWO\� 7KHVH GLIIHUHQW FRQILJXUDWLRQV ZHUH LPSRUWDQW WR KDYH LQ PLQG
ZKHQ FRQGXFWLQJ WKH FDVH FRPSDQ\ YLVLWV� /DVWO\� WKH PRVW LPSRUWDQW FRQILJXUDWLRQ JRDOV
GLVFXVVHG LQ OLWHUDWXUH DUH WR UHGXFH OHDG WLPH� LQFUHDVH XWLOL]DWLRQ RI SK\VLFDO VSDFH� UHGXFH

��



PDWHULDO�KDQGOLQJ FRVWV� LPSURYH VDIHW\� DQG LQFUHDVH WRWDO WKURXJKSXW �.HPEUR 	 1RUUPDQ�
������ 7KLV LV LQWHUHVWLQJ VLQFH UHGXFLQJ OHDG WLPH DQG LQFUHDVLQJ WRWDO WKURXJKSXW DUH YHU\
PXFK FRQQHFWHG WR WKH SXUSRVH RI WKH WKHVLV�

����� &RQWLQJHQF\ WKHRU\ 	 &RQWH[WXDO IDFWRUV
&RQWLQJHQF\ WKHRU\ LV D WKHRUHWLFDO YLHZ RQ RUJDQL]DWLRQ FRQWLQJHQFLHV �/DZUHQFH 	 /RUVFK�
������ ,Q HVVHQFH� WKH RUJDQL]DWLRQDO HIIHFWLYHQHVV UHVXOWV IURP ILWWLQJ FKDUDFWHULVWLFV RI WKH
RUJDQL]DWLRQ WR FRQWLQJHQFLHV WKDW UHIOHFW WKH FRQWH[W RI WKH RUJDQL]DWLRQ �'RQDOGVRQ� ������
7KH FRQWLQJHQF\ WKHRU\ KDV SUHYLRXVO\ EHHQ DSSOLHG LQ ZDUHKRXVLQJ� �FI� )DEHU HW DO�� �����
.HPEUR 	 1RUUPDQ� ������ )DEHU HW DO� ������ H[SORUHG WKH ILW EHWZHHQ ZDUHKRXVH
PDQDJHPHQW VWUXFWXUH DQG WKH FRQWH[W LQ ZKLFK WKH ZDUHKRXVH RSHUDWHV� DV D VLJQLILFDQW
GULYHU RI ZDUHKRXVH SHUIRUPDQFH� 7KH FRQWH[W LQ ZKLFK WKH ZDUHKRXVH RSHUDWHV LV IXUWKHU
UHIHUUHG WR DV µFRQWH[WXDO IDFWRUV¶� &RQWH[WXDO IDFWRUV FRQVLGHU VXUURXQGLQJ DQG LQWHUQDO
HOHPHQWV RU HQYLURQPHQWV WKDW WKH H[DPLQHG ZDUHKRXVH LV RSHUDWLQJ LQ �HODERUDWHG LQ 6HFWLRQ
����� 7KHLU VWXG\ VKRZHG WKDW ILWWLQJ WKH ZDUHKRXVH PDQDJHPHQW VWUXFWXUH ZLWK WKH ZDUHKRXVH
FRQWH[W� OHDGV WR D KLJKHU SHUIRUPDQFH� ,Q WKLV VWXG\ FRQWLQJHQF\ WKHRU\ LV DSSOLHG WR
FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV� WR VHH KRZ DOLJQLQJ WKHP OHDGV WR KLJKHU SHUIRUPDQFH�
$Q RYHUYLHZ RI WKLV LV GLVSOD\HG LQ )LJXUH ����

)LJXUH ���� &RQWLQJHQF\ WKHRU\ RQ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV�

$V SUHYLRXVO\ PHQWLRQHG� )DEHU HW DO� ������ FKRVH FRPSOH[LW\ DQG XQFHUWDLQW\ DV WKH PDLQ
ZDUHKRXVH FRQWLQJHQF\ IDFWRUV �FRQWH[WXDO IDFWRUV�� &RPSOH[LW\ DQG XQFHUWDLQW\ ERWK DIIHFW
WKH ZDUHKRXVH PDQDJHPHQW VWUXFWXUH� GHSHQGLQJ RQ KRZ FRPSUHKHQVLYH WKH ZRUN WKDW KDV WR
EH GRQH LV �)DEHU HW DO�� ������ 7KH PRUH 6.8V DQG WKH ODUJHU YDULHW\ RI 6.8V KDQGOHG LQ WKH
ZDUHKRXVH� WKH PRUH GLIIHUHQWLDWHG DQG FRPSOH[ WKH FRQILJXUDWLRQV EHFRPH �.HPEUR 	
1RUUPDQ� ������

)XUWKHUPRUH� .HPEUR DQG 1RUUPDQ ������ VWDWH WKDW LI WKH JRRGV DQG SDFNDJHV DUH
VWDQGDUGL]HG� WKH FRQILJXUDWLRQV DUH PRUH VWUHDPOLQHG DQG LQWHJUDWHG� &RPSDUHG WR D UHWDLOHU
ZLWK D ODUJH YDULHW\ RI 6.8V WKDW FRXOG QHHG PRUH YDULDWLRQ �H�J� GLIIHUHQW ]RQHV� SLFNLQJ

��



PHWKRGV� DQG DXWRPDWHG VROXWLRQV�� )RU H[DPSOH� RQH RI WKH FDVH FRPSDQLHV LQ WKH VWXG\ IURP
.HPEUR DQG 1RUUPDQ ������ KDG D ODUJH QXPEHU RI 6.8V ZLWK HYHU\WKLQJ IURP VPDOO
SURGXFWV WR ODUJH DQG EXON\ JRRGV� $ORQJ ZLWK WKLV� WKH FRPSDQ\ KDG KLJK UHTXLUHPHQWV RQ
RUGHU IXOILOOPHQW WLPHV ZKLFK OHDG WR WKUHH FKDOOHQJHV� VSDFH� VSHHG DQG WDVN FRPSOH[LW\� 7R
LQFUHDVH VSHHG� WKHUH QHHGV WR EH D IDVW IORZ ZLWK IHZ KDQGOLQJV� DQG DFWLYLWLHV WKDW DUH VLPLODU
VKRXOG EH SHUIRUPHG DV IHZ WLPHV DV SRVVLEOH� 7KH FRQILJXUDWLRQV VKRXOG DOVR DLP WR
HOLPLQDWH SRWHQWLDO ERWWOHQHFNV DQG GRXEOH KDQGOLQJ� 7R UHGXFH GRXEOH KDQGOLQJ� WKH GHFLVLRQ
RI ZKHQ WR SDFN DQG VRUW FXVWRPHU RUGHUV LV JHWWLQJ PRUH LPSRUWDQW IRU RPQLFKDQQHO
ZDUHKRXVHV ZLWK YDULDWLRQV LQ SDFNLQJ UHTXLUHPHQWV� GHOLYHU\ WLPHV DQG GHVWLQDWLRQV �.HPEUR
	 1RUUPDQ� ������ /DVWO\� WKH DXWKRUV PHQWLRQ WKH ULVN RI D ERWWOHQHFN DULVLQJ LQ ZDUHKRXVHV
ZLWK ODUJH RUGHU DQG PDWHULDO IORZV� 7KHUHIRUH LW ZDV LQWHUHVWLQJ WR QRWH KRZ WKH FDVH
FRPSDQ\ LQ WKLV WKHVLV KDQGOHG VRUWLQJ DQG SDFNLQJ� DV ZHOO DV WKH QXPEHU DQG YDULHW\ RI
6.8V� DQG WKH GLIIHUHQW ZD\V WKH\ QHHG WR EH KDQGOHG� 2YHUDOO� FRPSOH[LW\ DQG XQFHUWDLQW\
ZHUH LQWHUHVWLQJ DVSHFWV WR KDYH LQ PLQG EHIRUH DQG GXULQJ WKH FDVH VWXGLHV SHUIRUPHG LQ WKLV
WKHVLV� $OVR� KRZ WKHVH WZR DVSHFWV FRUUHODWH WR FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV� 'XULQJ
WKH LQWHUYLHZV DQG REVHUYDWLRQV� DWWHQWLRQ ZDV SDLG WR SRVVLEOH FRPSOH[LW\ DQG XQFHUWDLQW\ LQ
WKH FRQILJXUDWLRQV�

����� 7KHRU\ RI &RQVWUDLQWV LQ D ZDUHKRXVLQJ FRQWH[W
%HIRUH IXUWKHU H[SORULQJ WKH 72& DQG OLWHUDWXUH LQ UHJDUGV WR ERWWOHQHFNV� FODULILFDWLRQ PXVW
EH PDGH RQ LWV UHODWLRQ WR $XWR6WRUH SHUIRUPDQFH� /RRNLQJ DW PDQXDO ZDUHKRXVLQJ� WKHUH DUH
VHYHUDO PHDVXUHV WR WDNH LQ RUGHU WR UDLVH HIIHFWLYHQHVV �L�H� EHFRPLQJ PRUH VXFFHVVIXO LQ
SURGXFLQJ D GHVLUHG UHVXOW�� DQG HIILFLHQF\ �L�H� XWLOL]LQJ UHVRXUFHV WR D JUHDWHU H[WHQW�� ,Q WKH
FDVH RI $XWR6WRUH� WKH ERWWOHQHFN LV HVVHQWLDOO\ WKH GLIIHUHQFH EHWZHHQ WKH V\VWHP ZDLWLQJ IRU
DQ RSHUDWRU WR SXW�DZD\�SLFN� DQG WKH RSHUDWRU ZDLWLQJ IRU WKH V\VWHP WR SUHVHQW WKH QH[W ELQ
�(OHPHQW /RJLF� ����F�� 'HSHQGLQJ RQ ZKLFK RI WKHVH WZR .3,V DUH KLJKHVW� JLYHV DQ
LQGLFDWLRQ WR ZKHUH WKH ERWWOHQHFN LV ORFDWHG DQG ZKHUH WR VWDUW LQYHVWLJDWLQJ� ([DPLQLQJ WKH
UHODWLRQ EHWZHHQ 72& DQG $XWR6WRUH� WKH LQVWDOOHG V\VWHP VKRXOG SHUIRUP DFFRUGLQJ WR
SURPLVHG SHUIRUPDQFH LI LWV VXUURXQGLQJ IDFWRUV DUH SURSHUO\ RSWLPL]HG�

7KH WKHRU\ RI FRQVWUDLQWV EHFRPHV UHOHYDQW LQ KRZ PDQXDO ODERU FRRSHUDWHV ZLWK DXWRPDWLRQ
LQ PDQ\ SURFHVVHV� ZKLFK LQ WKLV FDVH LV UHOHYDQW IRU WKH SLFNLQJ DQG SXW�DZD\� ZKHUH 72&
FDQ EH XVHG DV D WRRO WR PDQDJH ZDVWH RI UHVRXUFHV �1DRU� HW DO� ������ %\ XQVXFFHVVIXOO\
LQWHJUDWLQJ WKH WZR ZRUOGV� ERWWOHQHFNV LQ DFWLYLWLHV PD\ OHDG WR SRRU XWLOL]DWLRQ RI WKH
$XWR6WRUH V\VWHP �(OHPHQW /RJLF� ����D�� :LWK WKH DFWLYLWLHV DURXQG $XWR6WRUH PLPLFNLQJ D
SURGXFWLRQ OLQH LQ RSHUDWLRQV� WKH DQDORJ\ RI LGHQWLI\LQJ WKH ERWWOHQHFN DFWLYLW\ EHFRPHV
LQWHUHVWLQJ WR VHH KRZ LW DIIHFWV WKH VXUURXQGLQJV RI WKH $XWR6WRUH DQG ZDUHKRXVH DFWLYLWLHV LQ
JHQHUDO� 7KH UHVHDUFK DURXQG 72& RIIHUV ZHOO VWXGLHG WRROV LQ KRZ WR GHDO ZLWK VXFK
FKDOOHQJHV �5DKPDQ� ����� DQG WKH WKHRU\ LWVHOI LV VWLOO RQH LPSRUWDQW VWUDWHJ\ IRU FRPSDQLHV
�6LPVLW HW DO�� ������ 6RPH RI WKHVH WRROV WKDW KDYH EHHQ ZLGHO\ LPSOHPHQWHG DUH NQRZQ DV
³7KH 7KLQNLQJ 3URFHVV´ �73�� ³7KH )LYH )RFXVLQJ 6WHSV´ ��)6�� DQG ³7KURXJKSXW
$FFRXQWLQJ´ �6LPVLW HW DO�� ������

��



/RRNLQJ DW 73 DQG �)6� WKH\ ERWK DUH ORJLFDO DSSURDFKHV LQ KRZ WR RSWLPL]H RSHUDWLRQV DQG
HOLPLQDWH REVWDFOHV LQ SURFHVVHV� %RWK DSSURDFKHV DUH H[WHQVLYHO\ XVHG LQ WKH LQGXVWU\ DQG
HDFK KDYH WKHLU RZQ VXEWRROV LQ KRZ WR HIIHFWLYHO\ KDQGOH FRQVWUDLQWV� 7KH DSSURDFKHV KDYH
VWHSV WR LGHQWLI\ WKH FRQVWUDLQW� H[SORLWLQJ LW� VXERUGLQDWH RWKHU SURFHVVHV WR LW DQG ODVWO\
LPSURYH WKH FRQVWUDLQW� EHIRUH UHSHDWLQJ WKH SURFHGXUH �6LPVLW HW DO�� ������ 73 RIIHUV
VXEWRROV WR IRFXV RQ IDFWRUV SUHYHQWLQJ WKH V\VWHP IURP IXQFWLRQLQJ RSWLPDOO\� ZKLOH �)6
RIIHUV VXEWRROV IRFXVLQJ RQ WKH FRQVWUDLQWV �6LPVLW HW DO�� ������

72& LWVHOI LV D XVHIXO WKHRU\ ZKHQ GHDOLQJ ZLWK SURFHVV RSWLPL]DWLRQ� DQG ZDV UHOHYDQW ZKHQ
LQYHVWLJDWLQJ WKH ERWWOHQHFNV DW WKH FDVH FRPSDQLHV LQ UHODWLRQ WR $XWR6WRUH� %\ FRQWLQXRXVO\
FRQGXFWLQJ WKH SURFHVVHV H[HPSOLILHG LQ 73 DQG �)6� WKH SURFHVVHV DURXQG WKH $XWR6WRUH
ZRXOG EHFRPH DV RSWLPL]HG DV SRVVLEOH� 7KHRUHWLFDOO\� WKH FDVH FRPSDQ\ FRXOG UHDFK WKH
EHVW�FDVH RI DOO VXUURXQGLQJ SURFHVVHV ZDLWLQJ IRU WKH V\VWHP� ZKLFK LV RSHUDWLQJ DW D
PD[LPXP OHYHO ZLWKRXW H[SHULHQFLQJ VXE�RSWLPL]DWLRQV� :LWK WKLV WKHRU\� 72& EHFRPHV D
WRRO WR EH XVHG ZKHQ DQDO\]LQJ FRPSDQLHV
 SURFHVV OLQHV� ZKHUH WKH $XWR6WRUH DQG
VXUURXQGLQJ DFWLYLWLHV FRQVWLWXWH WKH FHQWUDO SDUW�

7R VXPPDUL]H� WKH WKHRU\ DQG DVSHFWV WKDW KDYH EHHQ GLVFXVVHG DERYH ZHUH XVHG ZKHQ
ORRNLQJ DW ERWK WKH SURFHVVHV DQG WKH LQWHUDFWLRQ ZLWK $XWR6WRUH� /RFDWLQJ ZKHUH WKH
ERWWOHQHFNV ZHUH FRQVWUDLQLQJ WKH V\VWHP� DQG WKHLU HIIHFWV RQ WKH SHUIRUPDQFH FRQWULEXWHG WR
WKH PDLQ UHVHDUFK TXHVWLRQV LQYHVWLJDWHG LQ WKLV WKHVLV� )RU H[DPSOH� ZKHQ REVHUYLQJ D FDVH
ZLWK KLJK ³ZDLWLQJ IRU XVHU´� LW ZRXOG LQGLFDWH WKDW WLPH�FRQVXPLQJ VWHSV DUH GRPLQDWLQJ WKH
SURFHVV DQG WKH WRROV RI 72& ZRXOG EH DSSOLHG� ,I VDLG SURFHVV LV LPSURYHG DQG WKH
ERWWOHQHFN LV PRYHG WR D VFHQDULR RI ³ZDLWLQJ IRU ELQ´� LW ZRXOG VXJJHVW WKDW WKH FXUUHQW
SURFHVV LV RSWLPL]HG DQG WKH VFRSH PRYHV WR WKH V\VWHP� $QDO\]LQJ WKH ³ZDLWLQJ IRU ELQ´� LI
SHUIRUPDQFH LV QRW DW EHVW�FDVH� LW EHFRPHV WKH QH[W SUREOHP WR LGHQWLI\ ZK\ WKH V\VWHP LV QRW
DW EHVW�FDVH VSHHG�

��� $XWR6WRUH UHVHDUFK
,Q WKLV VHFWLRQ� UHVHDUFK UHODWHG WR $XWR6WRUH RU 5&656 LQ JHQHUDO ZLOO EH SUHVHQWHG� $V
PHQWLRQHG LQ )LJXUH ��� DERYH� WKLV VHFWLRQ ZLOO LQFOXGH WKH IROORZLQJ FDWHJRULHV� SXW�DZD\
DQG SLFNLQJ� URERWV DQG VRIWZDUH� VWRUDJH SROLFLHV� DQG H[LVWLQJ OLWHUDWXUH VXPPDULHV� (DFK
VXEVHFWLRQ LQFOXGHV D GHVFULSWLRQ RI KRZ WKH IRXQG UHVHDUFK ZDV XVHG LQ WKLV WKHVLV�

����� 3XW�DZD\ DQG SLFNLQJ UHODWHG WR $XWR6WRUH
,Q UHJDUGV WR SXW�DZD\ DQG SLFNLQJ LQ UHODWLRQ WR $XWR6WRUH� WKH DLP ZDV WR ILQG OLWHUDWXUH
VXJJHVWLQJ EHVW SUDFWLFH RU VWXGLHV FRQGXFWHG RQ KRZ GLIIHUHQW IDFWRUV RU FRQILJXUDWLRQV ILW
WRJHWKHU ZLWK WKH $XWR6WRUH RU 5&656 LQ JHQHUDO� ,W LV GLIILFXOW WR ILQG VWXGLHV IRFXVLQJ RQ
SLFNLQJ DQG SXW�DZD\ WKDW DOVR LQWHJUDWHV 5&656 WR VRPH H[WHQW �GH .RVWHU� ������ 7KH
UHOHYDQW OLWHUDWXUH WKDW ZDV IRXQG LV VXPPDUL]HG LQ 7DEOH ��� EHORZ� LQFOXGLQJ WKH UHVHDUFK
DUHD� ILQGLQJV� DQG KRZ LW ZDV XVHG LQ WKLV WKHVLV�
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7DEOH ���� 6XPPDU\ RI UHIHUHQFHV UHODWHG WR SXW�DZD\ DQG SLFNLQJ�

6RXUFH� 5HVHDUFK DUHD� )LQGLQJV� +RZ LW ZDV XVHG LQ WKLV WKHVLV�

%HFNVFKlIHU
HW DO� ������

,QSXW� DQG RXWSXW
SROLFLHV

+LJKHU HIILFLHQF\ ZLWK
³HPSW\�ELQ SROLF\´

%LQ FRQILJXUDWLRQV� LQSXW� DQG
RXWSXW SROLFLHV XVHG LQ FDVH
FRPSDQLHV ZDV H[DPLQHG

6YHQVVRQ DQG
:DGVWHQ
������

3XW�DZD\ SURFHVV LQ DQ
$XWR6WRUH V\VWHP
FRPSDUHG WR PDQXDO
ZDUHKRXVLQJ

7KH PRVW WLPH�FRQVXPLQJ
VWHS ZDV WUDQVIHUULQJ SDOOHWV
ZLWK JRRGV WR WKH SRUW� DQG
WKHUHIRUH KDV WKH KLJKHVW
SRWHQWLDO IRU LPSURYHPHQW�

([DPLQLQJ WKH SURFHVVHV UHODWHG
WR SXW�DZD\ DQG REVHUYDWLRQV LQ
UHJDUGV WR WLPH�FRQVXPLQJ
DFWLYLWLHV�

7MHHUGVPD
������

$XWR6WRUH RUGHU
SURFHVVLQJ OLQH UHGHVLJQ

2SWLPL]DWLRQ HIIRUWV LQ WKH
FDVH RI 3RVW1/

/RRN IRU FDVHV WKDW KDYH
LPSOHPHQWHG VLPLODU VROXWLRQV�
RU LI WKH JHQHUDOL]HG
UHFRPPHQGDWLRQV ZRXOG UHPRYH
FXUUHQW ERWWOHQHFNV�

*DOOLHQ DQG
:HEHU
������

3LFN ZDYHV LQ DXWRPDWHG
VRUWHUV

2SWLPDO ZDYHOHVV SLFNLQJ
SROLF\ SHUIRUPV HTXDO� RU
EHWWHU� WKDQ WKH EHVW SROLF\
XVLQJ ZDYHV LQ DOO VFHQDULRV

,QYHVWLJDWH WKH XVH RI SLFN ZDYHV
LQ HPSLULFDO ILQGLQJV� LI WKH\
FRUUHODWH WR VLPLODU UHVXOWV IRU
5&656V DV DXWRPDWHG VRUWHUV

%HFNVFKlIHU HW DO� ������ GLG D VLPXODWLRQ VWXG\ WR H[DPLQH LQSXW DQG RXWSXW SROLFLHV IRU DQ
DXWRPDWHG JULG�EDVHG ZDUHKRXVH V\VWHP� ZKLFK WKH $XWR6WRUH V\VWHP LV� %\ FUHDWLQJ D
GLVFUHWH HYHQW VLPXODWLRQ WKH\ FRXOG LGHQWLI\ RSWLPDO VHWWLQJV IRU WKH V\VWHP� 7KH DXWKRUV
H[DPLQHG WZR SROLFLHV IRU LQSXW DQG RXWSXW IURP WKH V\VWHP� LQ WZR FDVHV� ,Q WKH ILUVW FDVH� D
ELQ FRXOG RQO\ FRQWDLQ RQH W\SH RI SURGXFW� ZKLOH LQ WKH VHFRQG FDVH� D ELQ FRXOG FRQWDLQ WZR
W\SHV RI SURGXFWV� ZLWK WKH KHOS RI D GLYLGHU LQ WKH ELQ� 7KH WZR SROLFLHV DUH FDOOHG HPSW\
UHWULHYDO DQG DGGLQJ UHWULHYDO UHVSHFWLYHO\� 7KH HPSW\ UHWULHYDO SROLF\ PDNHV WKH V\VWHP VHOHFW
WKH QH[W DYDLODEOH ELQ WKDW LV FRPSOHWHO\ HPSW\ �RU KDV RQH RI WKH KDOYHV FRPSOHWHO\ HPSW\
ZLWK DQ H[LVWLQJ GLYLGHU LQ WKH ELQ�� 7KH DGYDQWDJH ZLWK WKLV SROLF\ LV WKDW WKH JRRGV DUH
GLVWULEXWHG DFURVV LQ PRUH ELQV WKH JULG� ZKLFK LQFUHDVHV WKH OLNHOLKRRG RI WKH JRRGV EHLQJ
FORVHU WR WKH SRUW ZKHQ WKH\ DUH UHTXHVWHG� $ GLVDGYDQWDJH LV WKH SRVVLEOH ODFN RI HPSW\ ELQV
LI WKH V\VWHP KROGV PDQ\ GLIIHUHQW W\SHV RI SURGXFWV� )RU WKH DGGLQJ UHWULHYDO SROLF\ WKH
V\VWHP VHHNV D ELQ WKDW FXUUHQWO\ FRQWDLQV WKH VDPH W\SH RI SURGXFW H[LVWLQJ LQ WKH FXUUHQW
RUGHU� WKDW DOVR KDV WKH HQRXJK FDSDFLW\ WR VWRUH DOO WKH H[LVWLQJ SURGXFWV SOXV WKH DPRXQW RQ
WKH RUGHU�

5HVXOWV VKRZ WKDW FKRRVLQJ DQ HPSW\ LQSXW SROLF\ SURYLGHG XS WR �� KLJKHU RXWSXW HIILFLHQF\
DQG WKDW GLYLGHUV LQ WKH ELQ GLG QRW UHVXOW LQ DQ\ VLJQLILFDQW SURGXFWLYLW\ LQFUHDVH �%HFNVFKlIHU
HW DO�� ������ 7KLV LV GXH WR HPSW\ ELQV EHLQJ IDVWHU WR UHWULHYH VLQFH WKH\ RIWHQ DUH ORFDWHG
FORVHU WR WKH SRUWV� FRPSDUHG WR SDUWLDOO\ ILOOHG ELQV �IRU WKH UHWULHYDO SROLF\�� )RU RXWSXW� WKH
DYHUDJH SHUIRUPDQFH LPSURYHPHQW ZDV DURXQG �� ZKHQ SLFNLQJ IURP ELQV WKDW IROORZHG WKH
HPSW\ UHWULHYDO SROLF\� ,Q WKLV VHWWLQJ WKH ELQV KDG QR GLYLGHU DQG WKH V\VWHP KDG D ODUJH
QXPEHU RI SURGXFWV VWRUHG LQ LW� %HFNVFKlIHU HW DO� ������ EHOLHYHV WKLV WR EH EHFDXVH RI WKH
RUGHUV EHLQJ VDWLVILHG ZLWKRXW WKH QHHG RI UHWULHYLQJ PXOWLSOH ELQV ZKHQ QXPHURXV XQLWV RI D
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SURGXFW DUH UHTXHVWHG� &RPSDUHG WR� IRU H[DPSOH� SLFNLQJ IURP ELQV ZLWK GLYLGHUV� ZKHUH D
VPDOOHU QXPEHU RI HDFK SURGXFW LV VWRUHG� WKDW PD\ QHHG PXOWLSOH ELQV WR VDWLVI\ WKH RUGHU�
7KXV� WKH ELQ FRQILJXUDWLRQV� DV ZHOO DV LQSXW� DQG RXWSXW SROLFLHV XVHG LQ FDVH FRPSDQLHV ZDV
VRPHWKLQJ WR H[DPLQH�

$ WKHVLV EDVHG RQ D FDVH VWXG\ SHUIRUPHG E\ 6YHQVVRQ DQG :DGVWHQ ������ H[DPLQHG WKH
SXW�DZD\ SURFHVV LQ DQ $XWR6WRUH V\VWHP LQ FRQWUDVW WR PDQXDO ZDUHKRXVLQJ� 7KH UHVXOWV
LQGLFDWHG WKDW WKH PRVW WLPH�FRQVXPLQJ VWHS ZDV WUDQVIHUULQJ SDOOHWV ZLWK JRRGV WR WKH SRUW�
DQG WKHUHIRUH KDV WKH KLJKHVW SRWHQWLDO IRU LPSURYHPHQW� $OVR� VXJJHVWHG IXWXUH VWXGLHV LQ
RSWLPL]DWLRQ RI WKH ZKROH SURFHVV DURXQG SXW�DZD\ DV ZHOO DV ORRNLQJ DW WKH SLFNLQJ SURFHVV�
ZRXOG SURYLGH D PRUH KROLVWLF DSSURDFK LQ WKH PDQXDO SURFHVVHV DURXQG $XWR6WRUH� 7KH
ILQGLQJV ZHUH XVHG ZKHQ H[DPLQLQJ WKH SURFHVVHV UHODWHG WR SXW�DZD\ DQG VSHFLILFDOO\
REVHUYDWLRQV LQ UHJDUGV WR WLPH�FRQVXPLQJ DFWLYLWLHV FRQQHFWHG WR UHWULHYLQJ WKH QH[W LWHP WR
WKH SXW�DZD\ SRUW�

5HVHDUFK UHJDUGLQJ WKH RSWLPL]DWLRQ RI RUGHU SLFNLQJ OLQHV RXWVLGH WKH $XWR6WRUH KDV EHHQ
PDGH WR VRPH H[WHQW E\ 7MHHUGVPD ������� ZKR IRFXVHG RQ WKH IROORZLQJ TXHVWLRQ� ³+RZ
VKRXOG WKH $XWR6WRUH RUGHU SURFHVVLQJ OLQH EH DGMXVWHG DQG UHGHVLJQHG VXFK WKDW WKH
IXOILOOPHQW FHQWHU FDQ DFKLHYH LWV WDUJHW SURGXFWLYLW\ DQG RXWSXW UDWH VXVWDLQDEO\"´� 7KLV
LQYHVWLJDWLRQ LV SHUIRUPHG E\ DQDO\]LQJ WKH 'XWFK SRVWDO VHUYLFH� 3RVW1/� 7KH WKHVLV PDLQO\
IRFXVHV RQ D VSHFLILF H[DPSOH DQG KRZ WKH ZDUHKRXVH RSHUDWLRQV DQG RUGHU SLFNLQJ OLQH RI
3RVW1/� )RFXV ZDV RQ KRZ LW FDQ EH RSWLPL]HG UDWKHU WKDQ JHQHUDO FDVHV� ZKDW GULYHUV DUH
UHVXOWLQJ LQ ODFNLQJ XWLOL]DWLRQ� DQG WR ZKDW H[WHQW� 7KH VFRSH RI WKH VWXG\ GRHV QRW LQFOXGH
KRZ SXW�DZD\ LQWR WKH $XWR6WRUH LV EHLQJ PDGH� 5HVXOWV RI WKH VWXG\ FRQVLVWHG RI D OLVW RI
DFWLRQV VSHFLILF IRU 3RVW1/ WKDW ZRXOG OHDG WR LQFUHDVHG SHUIRUPDQFH� EDVHG RQ WKH RXWFRPH
RI D FUHDWHG VLPXODWLRQ PRGHO� 7KHVH UHFRPPHQGDWLRQV� DV VWDWHG VSHFLILF WR 3RVW1/�
LQYROYHG RIIOLQH EDODQFLQJ ZRUNORDG DQG UHPRYLQJ QRQ�YDOXH DGGLQJ SURFHVV VWHSV� DQG
RQOLQH G\QDPLF SLFN WR OLJKW V\VWHP LQ RUGHU WR EDODQFH ZRUNORDG EHWZHHQ EXV\ DQG IUHH
VWDWLRQV� $OVR� WR DXWRPDWH SDFNLQJ DV DQ LQWHJUDWHG SDUW RI WKH SURFHVVLQJ OLQH� DQG
FRPSURPLVLQJ WKH SURFHVV OLQH LQ RUGHU WR PLQLPL]H GLVWDQFH WUDYHOHG� /DVWO\� SURGXFWV ZHUH
JURXSHG WR HQVXUH WKDW QR SURGXFWV JR WKURXJK XQQHFHVVDU\ VWHSV� 7KHVH UHFRPPHQGDWLRQV� LI
JHQHUDOL]HG� ZRXOG VWLOO QRW EH DEOH WR DSSO\ WR DOO IDFLOLWLHV DQG DOO LQGXVWULHV� KHQFH WKH JDS LQ
FXUUHQW UHVHDUFK� 7KH VWXG\ GRHV VXJJHVW LPSURYHPHQWV WKDW FRXOG EH WUDQVODWHG LQWR RWKHU
LQGXVWULHV DQG ZDUHKRXVHV� EXW VLQFH LW LV D VLQJOH FDVH VWXG\ LW GRHV QRW WDNH WKDW DVSHFW LQWR
DFFRXQW� +RZHYHU� WKH UHVXOWV ZHUH XVHG LQ WKH REVHUYDWLRQV ZKHQ ORRNLQJ DW WKH OD\RXW
DURXQG WKH $XWR6WRUH� LI DQ\ FDVHV KDYH LPSOHPHQWHG VLPLODU VROXWLRQV� RU LI WKH JHQHUDOL]HG
UHFRPPHQGDWLRQV ZRXOG UHPRYH FXUUHQW ERWWOHQHFNV�

&RQQHFWHG WR SLFNLQJ ZLWKLQ DXWRPDWHG VRUWHUV� *DOOLHQ DQG :HEHU ������ GLG D VLPXODWLRQ
VWXG\ RQ WKH GLIIHUHQFHV LQ XVLQJ SLFN ZDYHV RU QRW� 3LFN ZDYHV DUH RIWHQ XVHG ZKHQ PDQ\
RUGHUV DUH VLPLODU LQ IRU H[DPSOH XVLQJ WKH VDPH WUDQVSRUWDWLRQ PRGH� VKLSSHG E\ WKH VDPH
FDUULHU� RU KDYH WKH VDPH GDWH DQG WLPH WKH\ VKRXOG EH SLFNHG �*X HW DO�� ������ $OWKRXJK
GLIIHUHQW WHFKQRORJ\� SLFN ZDYHV LV D UHFXUULQJ VHWWLQJ LQ WKH LPSOHPHQWDWLRQ RI $XWR6WRUH
V\VWHPV DQG LV KLJKO\ UHOHYDQW LQ WKH DVSHFW RI PRGHUDWLQJ SLFNLQJ LQ UHJDUGV WR GLVWULEXWRU
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GHDGOLQHV �(OHPHQW /RJLF� ����G�� 7KH LQVLJKWV IURP LQGXVWU\ H[SHUWV LV WKDW DGGLQJ PRUH
ZDYHV WR WKH V\VWHP LV DOVR DGGLQJ FRQVWUDLQWV� ZKLFK FRXOG SRVVLEO\ LPSDFW WKH SHUIRUPDQFH
QHJDWLYHO\ LI QRW LPSOHPHQWHG SURSHUO\ �(OHPHQW /RJLF� ����F�� &RQFOXVLRQV IURP *DOOLHQ
DQG :HEHU ������ VKDUH WKH VDPH SHUFHSWLRQ� WKDW WKH RSWLPDO ZDYHOHVV SLFNLQJ SROLF\
SHUIRUPV HTXDO� RU EHWWHU� WKDQ WKH EHVW SROLF\ XVLQJ ZDYHV LQ DOO VFHQDULRV� 7KXV� WKH XVH RI
SLFN ZDYHV LV VRPHWKLQJ WR LQYHVWLJDWH IXUWKHU ZLWK HPSLULFDO ILQGLQJV� LI WKH\ FRUUHODWH WR
VLPLODU UHVXOWV IRU 5&656V DV DXWRPDWHG VRUWHUV� VLQFH LW ZDV PHQWLRQHG E\ (OHPHQW /RJLF DV
ZHOO�

����� 5RERWV DQG VRIWZDUH
7KH JRDO RI WKLV VHFWLRQ LV WR FRYHU WKH SURJUHVV LQ ERWK LPSOHPHQWHG DQG WHVWHG VROXWLRQV RI
WKHRU\� DQG LGHQWLI\ ZKDW WKH UHVHDUFK LV IRFXVLQJ RQ LQ UHJDUGV WR DXWRPDWLRQ VROXWLRQV WR
ZDUHKRXVLQJ LQ JHQHUDO DQG WR 5&656� 3DUWV RI WKH UHVHDUFK FRPPXQLW\ KHDYLO\ IRFXV RQ WKH
DOJRULWKPV LQ KRZ WKH V\VWHP LV RSHUDWLQJ� 7KH DVSHFW RI 5&656 XWLOL]LQJ VWDFNLQJ SROLFLHV
VSDUNV WKH TXHVWLRQ RI XWLOL]LQJ VXFK SROLFLHV �.R 	 +DQ ����� ;XH� HW DO�� ������ 7KH
UHOHYDQW OLWHUDWXUH WKDW ZDV IRXQG LV VXPPDUL]HG LQ 7DEOH ��� EHORZ� LQFOXGLQJ WKH UHVHDUFK
DUHD� ILQGLQJV� DQG KRZ LW ZDV XVHG LQ WKLV WKHVLV�

7DEOH ���� 6XPPDU\ RI UHIHUHQFHV UHJDUGLQJ URERWV DQG VRIWZDUH�

6RXUFH� 5HVHDUFK DUHD� )LQGLQJV� +RZ LW ZDV XVHG LQ WKLV
WKHVLV�

;XH HW DO�
������

3LFNLQJ SDWWHUQV ZLWK
IRFXV RQ RUGHU EDWFKLQJ

,QFUHDVHG HIILFLHQF\ GHSHQGLQJ RQ WKH
RUGHU SLFNLQJ SDWWHUQ

,QYHVWLJDWH WKH XVDJH DQG
HIIHFWV RI EDWFK SLFNLQJ

.R DQG +DQ
������

2UGHU VHTXHQFH
SULRULWL]DWLRQ LQ
DOJRULWKPV

6HTXHQFLQJ RUGHUV WR DYRLG VDPH ELQ
EHLQJ QHHGHG LQ PXOWLSOH SRUWV
VLPXOWDQHRXVO\

7R XQGHUVWDQG KRZ WKH
WHFKQLTXH LV XVHG E\
H0DQDJHU ZKHQ
VKXIIOLQJ RUGHUV

7URVW HW DO�
������

3DUDPHWHUV VXFK DV
QXPEHU RI URERWV� JULG
VL]H� DIIHFWLQJ
WKURXJKSXW LQ RQH SRUW

)RU D VLQJOH SRUW V\VWHP� ����� URERWV
WKHRUHWLFDO PD[LPXP WKURXJKSXW DQG
WKH VPDOOHU JULG� EHWWHU SHUIRUPDQFH
E\ OHVV GLVWDQFH WR WUDYHO IRU URERWV

&RUURERUDWH ILQGLQJV LQ
WKHVLV DQG WKH QHHG RI
IXUWKHU UHVHDUFK

%DWFK SLFNLQJ UHIHUV WR D SHUVRQ SLFNLQJ D JURXS RI RUGHUV VLPXOWDQHRXVO\ �*X HW DO�� ������
;XH HW DO� ������ IRFXV RQ WKH SLFNLQJ SDWWHUQV WRJHWKHU ZLWK RUGHU EDWFKLQJ WR PLQLPL]H WKH
WRWDO SLFNLQJ� DV ZHOO DV WKH WUDYHOLQJ WLPH RI URERWV� 5HVXOWV IURP WKHLU VWXGLHV FRQFOXGH WKDW
SLFNLQJ HIILFLHQF\ FDQ EH LPSURYHG GHSHQGLQJ RQ WKH RUGHU SLFNLQJ SDWWHUQ� DV ZHOO DV
SULRULWL]LQJ EDWFKLQJ DQG FRQVROLGDWLRQ RI RUGHUV GLIIHUHQWO\� $V HPSOR\HHV IURP (OHPHQW
/RJLF VWDWHG LQ LQWHUYLHZV� VRPH RI WKHLU FRPSDQLHV XVH EDWFK SLFNLQJ DQG VRPH GR QRW�
7KHUHIRUH WKLV ZDV LQWHUHVWLQJ WR H[DPLQH GXULQJ WKH FDVH FRPSDQ\ YLVLWV�

.R DQG +DQ ������ DSSURDFK 5&656 ZLWK WKH RUGHU VHTXHQFH LQ IRFXV� VLQFH WKH UHVKXIIOLQJ
RI ELQV LV ODUJHO\ GHSHQGHQW RQ KRZ WKH RUGHU VHTXHQFH DOJRULWKP LV SULRULWL]LQJ WKH SURFHVV
RUGHU� 3LFNLQJ HIILFLHQF\ LV KHQFH LPSURYHG E\ DSSO\LQJ WKH GHYHORSHG DOJRULWKP LQ WKH
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V\VWHP� WR DYRLG XQQHFHVVDU\ DQG WLPH�FRQVXPLQJ UHVKXIIOLQJ RI ELQV� $ VLPLODU DOJRULWKP LV
XVHG LQ H0DQDJHU� D VRIWZDUH IURP (OHPHQW /RJLF� DQG LV GHSHQGHQW RQ WKH DPRXQW RI RUGHUV
UHOHDVHG LQWR WKH V\VWHP DW HDFK LQWHUYDO �(OHPHQW /RJLF� ����F��

$V UHFHQWO\ DV 0D\ ����� 7URVW HW DO� ������ UHOHDVHG D VWXG\ ZKHUH WKH DXWKRUV H[DPLQHG
KRZ GLIIHUHQW SDUDPHWHUV LQIOXHQFH WKH V\VWHP EHKDYLRU RI DQ $XWR6WRUH DQG RWKHU 5&656�
7KH SDUDPHWHUV ZHUH� QXPEHU RI RSHUDWLQJ URERWV� JULG VL]H� VWDFN KHLJKW� DQG ILOOLQJ GHJUHH�
5HVXOWV IURP VLPXODWLQJ VKRZ WKDW �� WR �� URERWV LV D WKHRUHWLFDO PD[LPXP IRU D V\VWHP ZLWK
RQH SRUW RSHQ� 7KH VWXG\ LV OLPLWHG WR RQH SRUW� EXW WKH ILQGLQJV ZHUH LQWHUHVWLQJ WR KDYH LQ
PLQG ZKHQ DQDO\]LQJ KRZ PDQ\ URERWV HDFK FRPSDQ\ KDV LQ UHODWLRQ WR SRUWV� )XUWKHUPRUH�
7URVW HW DO� ������ FRUURERUDWH WKH ODFN RI H[LVWLQJ UHVHDUFK RQ WKH VXEMHFW�

7KHUH LV UHVHDUFK RQ 5RERWLF 0RELOH )XOILOOPHQW 6\VWHPV �50)6� LQ GLIIHUHQW DUHDV ZKHUH
5&656 LV FXUUHQWO\ ODFNLQJ� 7KH RUGHU VHTXHQFLQJ DSSURDFK DV GLVFXVVHG SUHYLRXVO\ E\ .R
DQG +DQ ������ LV RQH RI WKH ILUVW WR ORRN DW WKLV SUREOHP IRU 5&656� $FFRUGLQJ WR .R DQG
+DQ ������� URERWLF VRUWLQJ V\VWHPV �;X� HW DO� ����� DQG 50)6 KDYH EHHQ LQYHVWLJDWHG
WKURXJK WKLV OHQV E\ 9DOOH DQG %HDVOH\ ������� %R\VHQ HW DO� ������� DQG VWLOO FRQWLQXHV WR EH D
UDWKHU XQGLVFRYHUHG DUHD LQ 5&656 DW WKH HQG RI ����� )XUWKHU� .R DQG +DQ ������ VWDWHV LQ
UHJDUGV WR RUGHU EDWFKLQJ DQG VHTXHQFLQJ LQ FRQYHQWLRQDO $6�56� 5RRGEHUJHQ DQG 9LV
������� GH .RVWHU HW DO� ������� *X HW DO� ������� DQG %R\VHQ DQG 6WHSKDQ ������ KDYH DOO
GRQH UHVHDUFK ZLWK PXFK IRFXV RQ WKH DOJRULWKPLF SUREOHPV LQ WKHVH DUHDV� ,Q UHJDUGV WR WKH
DOJRULWKPV FRQWUROOLQJ WKH URERWV� $]DGHK HW DO� �����D� H[DPLQHG WKH SROLFLHV LQ HLWKHU
ZDLW�RQ�VSRW RU URERW UHFLUFXODWLRQ DIWHU SHUIRUPLQJ DFWLRQ RQ D 50)6� /RRNLQJ DW WKH
RSHUDWLQJ URERWV� 50)6 DOVR KDV EHHQ VXEMHFW RI UHVHDUFK ORRNLQJ DW EDWWHU\ PDQDJHPHQW�
KLJKOLJKWLQJ EDWWHU\ UHFRYHU\� FKDUJLQJ PHWKRGV LQ UHODWLRQ WR WKURXJKSXW WLPH� DQG EDWWHU\
VZDSSLQJ VWUDWHJLHV �=RX HW DO�� ����� ZKLFK \HW LV QRW H[DPLQHG RQ WKH 5&656 VLGH� $OVR�
RWKHU VWXGLHV IURP DXWKRUV DFWLYH LQ WKH ILHOG RI DXWRPDWLRQ LQ ZDUHKRXVLQJ� GR ORRN LQWR
IDFWRUV VXFK DV WKH FRQILJXUDWLRQ RI ODQH GHSWK� WKH DPRXQW DQG FKDUDFWHULVWLFV RI SLFNLQJ
VWDWLRQV DQG WKH DPRXQW� EXW RQFH DJDLQ ZLWK 50)6 LQ IRFXV �<DQJ HW DO�� ������

����� 6WRUDJH SROLFLHV LQ $XWR6WRUH
%RWK VKDUHG DQG GHGLFDWHG VWRUDJH SROLFLHV ZHUH FRQVLGHUHG DV =RX HW DO� ������ HYDOXDWHG
VWRUDJH SROLFLHV DQG SHUIRUPDQFH RI D 5&656� )XUWKHUPRUH WKH DXWKRUV VWDWH WKDW ³WKH V\VWHP
WKURXJKSXW WLPH LV RQH RI WKH PRVW FULWLFDO SHUIRUPDQFH PHDVXUHV RI DQ 5&656´ �=RX HW DO��
����� S���� DV WKH WLPH WDNHQ WR FRPSOHWH DQ RUGHU UHIOHFWV WKH VHUYLFH OHYHO RI WKH V\VWHP�
8WLOL]DWLRQ RI ZRUNVWDWLRQV DQG URERWV DUH DOVR GHHPHG DV LPSRUWDQW SHUIRUPDQFH PHDVXUHV�
,Q WKLV FDVH� GHGLFDWHG VWRUDJH PHDQV VWRULQJ WKH VDPH W\SH RI SURGXFW LQ RQH VWRUDJH VWDFN�
DQG VKDUHG VWRUDJH PHDQLQJ PXOWLSOH W\SHV RI SURGXFWV DUH DOORZHG WR VKDUH RQH VWDFN� $
GHGLFDWHG VWRUDJH SROLF\ ZRXOG UHPRYH WKH UHVKXIIOLQJ RI EORFNLQJ ELQV LQ RUGHU WR IHWFK WKH
ZDQWHG ELQ� +RZHYHU� WKLV UHTXLUHV PRUH VWDFNV IRU SURGXFWV WR EH VWRUHG� HVSHFLDOO\ IRU
FRPSDQLHV ZLWK ODUJH LQYHQWRU\� 2Q WKH RWKHU KDQG D VKDUHG VWRUDJH SROLF\ VDYHV VWRUDJH
VSDFH� EXW LQFUHDVHV WKH UHWULHYDO WLPH IRU URERWV DV WKH\ QRZ QHHG WR UHVKXIIOH ELQV EHIRUH
IHWFKLQJ WKH ZDQWHG ELQ� ,Q DGGLWLRQ WR WKLV� ERWK ]RQHG DQG UDQGRP VWRUDJH ZHUH H[DPLQHG LQ
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WKH VWXG\� )RU ]RQHG VWRUDJH VWDFNV� SURGXFWV ZLWK VLPLODU WXUQRYHU DUH VWRUHG WRJHWKHU LQ D
]RQH EXW UDQGRPO\ DVVLJQHG ZLWKLQ WKDW SDUWLFXODU ]RQH� FRPSDUHG WR UDQGRP VWRUDJH VWDFNV
ZKHUH DOO SURGXFWV DUH VWRUHG UDQGRPO\ ZLWKRXW ]RQHV�

)XUWKHUPRUH� =RX HW DO�� ������ XVHG PRGHOV WR FDOFXODWH WKH RSWLPL]HG ZLGWK�WR�OHQJWK UDWLR
RI WKH V\VWHP DV ZHOO DV VWDFN KHLJKW� EDVHG RQ D JLYHQ QXPEHU RI VWRUHG SURGXFWV DQG VWRUDJH
SROLF\ XVHG� ,Q RUGHU WR YDOLGDWH WKH DQDO\WLFDO PRGHOV VLPXODWLRQV� D UHDO FDVH RQ DQ
$XWR6WRUH V\VWHP ZDV XVHG� 5HODWLYH HUURUV VKRZ WKDW WKH V\VWHP SHUIRUPDQFH FDQ DFFXUDWHO\
EH HVWLPDWHG ZLWK WKH DQDO\WLFDO PRGHOV� 5HVXOWV VKRZ WKDW IRU WKH 5&656 H[DPLQHG WKH
RSWLPDO ZLGWK�WR�OHQJWK UDWLR IRU WUDYHOLQJ WLPH ZDV URXJKO\ Ҁ IRU UDQGRP VWRUDJH VWDFNV DQG
D ELW KLJKHU IRU ]RQHG VWRUDJH VWDFNV� 7KH GHGLFDWHG VWRUDJH SROLF\ ILWV EHWWHU IRU D KLJK VWDFN
KHLJKW DQG H[FHHGV VKDUHG VWRUDJH SROLF\ LQ V\VWHP WKURXJKSXW WLPH� +RZHYHU� D GHGLFDWHG
VWRUDJH SROLF\ LV IDU PRUH FRVWO\ FRPSDUHG WR VKDUHG VWRUDJH GXH WR WKH ODUJH VWRUDJH VSDFH
QHHGHG� 7KHUHIRUH� LW ZDV UHOHYDQW WR H[DPLQH ZKDW VWRUDJH SROLFLHV WKH FDVH FRPSDQLHV KDYH�
DQG KRZ WKDW PLJKW DIIHFW SHUIRUPDQFH�

����� /LWHUDWXUH VXPPDULHV
6XPPDULHV FRYHULQJ WKH UHVHDUFKHG DUHDV KDYH EHHQ PDGH GXULQJ WKH \HDUV� LQ OLQH ZLWK WKH
ULVLQJ SRSXODULW\ LQ DXWRPDWLRQ ZLWKLQ ZDUHKRXVLQJ WRJHWKHU ZLWK WKH YDULHW\ RI VROXWLRQV�
5HQp GH .RVWHU� 3URIHVVRU RI /RJLVWLFV DQG 2SHUDWLRQV 0DQDJHPHQW DW 6FKRRO RI
0DQDJHPHQW� (UDVPXV 8QLYHUVLW\� KDV FRQGXFWHG H[WHQVLYH UHVHDUFK ZLWKLQ ZDUHKRXVLQJ�
PDWHULDO KDQGOLQJ� EHKDYLRUDO RSHUDWLRQV DQG PRUH� $XWKRU DQG HGLWRU RI HLJKW ERRNV� RYHU
��� SDSHUV SXEOLVKHG LQ ERRNV� DQG MRXUQDOV ZLWK RYHU ���� FLWDWLRQV VLQFH ���� �560� Q�G�
*RRJOH 6FKRODU� Q�G��� ,Q WKH ERRN ³*OREDO /RJLVWLFV DQG 6XSSO\ &KDLQ 6WUDWHJLHV IRU WKH
����V´� GH .RVWHU ������ FRQWULEXWHG ZLWK WKH FKDSWHU ³:DUHKRXVLQJ ����´� GLVFXVVLQJ
FXUUHQW WHFKQRORJLHV� WKHLU GHYHORSPHQW� DQG VRPH YLHZV RQ WKH SRVVLEOH IXWXUH� ,Q WKLV
FKDSWHU� $XWR6WRUH LV PHQWLRQHG WRJHWKHU ZLWK VLPLODU WHFKQRORJLHV� DQG LV FRQFOXGHG ZLWK WKH
VWDWHPHQW� ³6XUSULVLQJO\� OLWWOH UHVHDUFK RQ KRZ WR RSWLPDOO\ GHVLJQ RU FRQWURO WKH V\VWHP� RU
ZKHQ WR VHOHFW VXFK D V\VWHP� LV DYDLODEOH� 7KH SDSHU E\ =RX HW DO� ������ LV DQ H[FHSWLRQ�´
�GH .RVWHU� ����� S������

7KH DUWLFOH E\ =RX HW DO� ������ LV UHIHUULQJ WR WKH VDPH DUWLFOH PHQWLRQHG LQ WKH RSHQLQJ
6HFWLRQ RI ������ 7KLV FRQFOXVLRQ FRQILUPV WKDW V\VWHPV VXFK DV WKH $XWR6WRUH� DUH LQGHHG QRW
ZLGHO\ LQYHVWLJDWHG LQ WKH OLWHUDWXUH� -DJKEHHU HW DO� ������ SHUIRUPHG D OLWHUDWXUH UHYLHZ RI
DXWRPDWLRQ LQ RUGHU SLFNLQJ V\VWHPV� ZKHUH WKH\ UHFRJQL]HG WKH VFDUFLW\ RI HPSLULFDO
UHVHDUFK LQ WKH ILHOG� DV PRVW SDSHUV XVH VLPXODWLRQ DQG DQDO\WLFDO PRGHOV� )XUWKHUPRUH� WKH
DXWKRUV VWDWH WKHUH LV D QHHG IRU SHUIRUPLQJ FDVH VWXGLHV DQG HPSLULFDO UHVHDUFK RQ DXWRPDWHG
RUGHU SLFNLQJ HIILFLHQF\ LQ RUGHU WR XQGHUVWDQG WKHLU SHUIRUPDQFHV �-DJKEHHU HW DO�� ������
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��� &RQFHSWXDO IUDPHZRUN
7KH $XWR6WRUH UHVHDUFK VXJJHVWV WKH ZDUHKRXVH FRQILJXUDWLRQV FDQ EH GRQH DQG GHVLJQHG LQ
GLIIHUHQW ZD\V� ZKLFK PLJKW OHDG WR GLIIHUHQW SHUIRUPDQFH� %DVHG RQ WKLV DQG WKH SUHVHQWHG
WKHRU\ DQG WRROV� D FRQFHSWXDO IUDPHZRUN ZDV PDGH IRU WKH GDWD DQDO\VLV� DGDSWHG IURP
.HPEUR DQG 1RUUPDQ ������ DQG (ULNVVRQ HW DO� ������� 7KH IUDPHZRUN LQ )LJXUH ���
FRQVLVWV RI FRQWH[WXDO IDFWRUV DIIHFWLQJ ZDUHKRXVH FRQILJXUDWLRQV� ZKLFK LQ WXUQ DIIHFWV
SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP�

)LJXUH ���� &RQFHSWXDO FRQWLQJHQF\ IUDPHZRUN IRU ZDUHKRXVH FRQILJXUDWLRQ� DGDSWHG IURP
�.HPEUR 	 1RUUPDQ� ������

$V SUHVHQWHG LQ 7DEOH ���� SHUIRUPDQFH LV D FRPELQDWLRQ RI WKUHH .3,V� ELQ SUHVHQWDWLRQV�K
�SHU SRUW�� ³ZDLWLQJ IRU ELQ´� DQG ³ZDLWLQJ IRU XVHU´� 7KH QXPEHU RI ELQ SUHVHQWDWLRQV LV
FDOFXODWHG ZLWK WKH YDOXHV RI ³ZDLWLQJ IRU XVHU´ DQG ³ZDLWLQJ IRU ELQ´� DV LQ (TXDWLRQ ���
EHORZ �(OHPHQW /RJLF� ����H��

�����ՑՖ�՚Ս՛ՍՖ՜Չ՜ՑՖ՛ŰՐ� ࡦ � ɚɝɗɗ
ȹՅՉՑ՜ՑՖՏ�Վ՚�Ճ՛Ս՚ȹ����ȹՅՉՑ՜ՑՖՏ�Վ՚�ՑՖȹ

7KHUHIRUH� LQ RUGHU WR DFKLHYH D KLJK QXPEHU RI ELQ SUHVHQWDWLRQV�K� D FRPSDQ\ ZDQWV ORZ
YDOXHV RI ³ZDLWLQJ IRU XVHU´ DQG ³ZDLWLQJ IRU ELQ´� 6LQFH ELQ SUHVHQWDWLRQV�K LV FDOFXODWHG WKLV
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ZD\� HIIRUWV LQ WKLV DQDO\VLV ZLOO EH RQ DQDO\]LQJ WKH YDOXHV RI ³ZDLWLQJ IRU XVHU´ DQG ³ZDLWLQJ
IRU ELQ´� ZKLFK GLUHFWO\ DIIHFWV WKH QXPEHU RI ELQ SUHVHQWDWLRQV�K�

7KH FRQWH[WXDO IDFWRUV ZHUH GLYLGHG LQWR WKUHH GLIIHUHQW OHYHOV� H[WHUQDO� FRUSRUDWH� DQG
LQWHUQDO� )DFWRUV RQ WKH H[WHUQDO OHYHO DUH WR D KLJK H[WHQW GHSHQGHQW RQ WKH H[WHUQDO
HQYLURQPHQW� VXFK DV KRZ PDQ\ FXVWRPHUV UHWXUQ WKHLU RUGHUV DQG ZKDW WKHLU RUGHU
FKDUDFWHULVWLFV DUH� 7KH IDFWRUV RQ WKH FRUSRUDWH OHYHO GHSHQG RQ WKH VWUDWHJLF GHFLVLRQV PDGH
E\ WKH FRUSRUDWH PDQDJHPHQW� IRU H[DPSOH WKH SURGXFW SXUFKDVLQJ VWUDWHJ\� /DVWO\� IDFWRUV RQ
WKH LQWHUQDO OHYHO UHODWH WR WKH GHFLVLRQV PDGH LQWHUQDOO\ E\ WKH ZDUHKRXVH PDQDJHPHQW�
)DFWRUV RQ WKH H[WHUQDO OHYHO FDQ LQIOXHQFH IDFWRUV RQ WKH FRUSRUDWH OHYHO� ZKLFK LQ WXUQ FDQ
DIIHFW IDFWRUV RQ WKH LQWHUQDO OHYHO� VHH )LJXUH ����

)LJXUH ���� &RQWH[WXDO IDFWRUV DUH GLYLGHG LQWR WKUHH GLIIHUHQW OHYHOV� H[WHUQDO� FRUSRUDWH� DQG
LQWHUQDO�

&RQWH[WXDO IDFWRUV ZHUH EDVHG RQ WKH ZRUN IURP .HPEUR DQG 1RUUPDQ ������� DV ZHOO DV
IURP LQWHUYLHZV FRQGXFWHG ZLWK LQGXVWU\ H[SHUWV DW (OHPHQW /RJLF� 7KH ZDUHKRXVH RSHUDWLRQV
LQFOXGHG LQ WKH XQLW RI DQDO\VLV DUH DV PHQWLRQHG DERYH� SXW�DZD\� VWRUDJH� DQG SLFNLQJ�
:DUHKRXVH GHVLJQ DQG UHVRXUFHV DUH DGDSWHG IURP .HPEUR DQG 1RUUPDQ ������ WR ILW D
FRPSDQ\ XVLQJ DQ $XWR6WRUH� /DVWO\� LW QHHGV WR EH H[DPLQHG LI WKH FRQILJXUDWLRQV DUH DOLJQHG
ZLWK ERWK WKH FRQWH[WXDO IDFWRUV DQG 72&� )RU H[DPSOH� D FRQWH[WXDO IDFWRU PLJKW DIIHFW KRZ
WKH SXW�DZD\ SURFHVV LV GRQH RSWLPDOO\� PDNLQJ LW DOLJQHG ZLWK WKDW FRQWH[WXDO IDFWRU�
+RZHYHU� LW DOVR QHHGV WR EH H[DPLQHG ZKHWKHU WKH SXW�DZD\ LV DOLJQHG ZLWK 72&� VLQFH KRZ
WKH SXW�DZD\ SURFHVV LV GRQH PLJKW FRQWUDGLFW 72&� DQG DV D UHVXOW OLPLWV SHUIRUPDQFH�
7KHUHIRUH WKH 72& LV DSSOLHG WR WKH FRQILJXUDWLRQV� VHH )LJXUH ���� &RPSOH[LW\ DQG
XQFHUWDLQW\ ZHUH DOVR WZR DVSHFWV WKDW WKH FRPSDQLHV ZHUH LQYHVWLJDWHG WKURXJK� 7KH OHYHOV RI
FRPSOH[LW\ LQ WHUPV RI YDULDWLRQV LQ SURFHVVHV� RUGHUV� DQG SURGXFWV� DV ZHOO DV WKH
DFFRPSDQ\LQJ XQFHUWDLQW\ ZHUH DQDO\]HG� DQG WKHLU UHVXOWLQJ HIIHFW RQ SHUIRUPDQFH�
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�� 0HWKRGRORJ\
7KH SXUSRVH RI WKLV FKDSWHU LV WR GHVFULEH WKH RYHUDOO PHWKRGRORJ\ WR FRPSOHWLQJ RXU
UHVHDUFK� 7KH PHWKRGRORJ\ DFWHG DV D JXLGH WR SHUIRUP WKH UHVHDUFK UHTXLUHG WR DQVZHU WKH
SXUSRVH RI WKLV WKHVLV� ZKLFK LV WR LGHQWLI\ ZKDW� DQG KRZ� GLIIHUHQW IDFWRUV DIIHFW WKH
SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP�

%HJLQQLQJ ZLWK WKH UHVHDUFK DSSURDFK XVHG LQ WKLV WKHVLV� WKH SKHQRPHQRQ GULYHQ UHVHDUFK LV
H[SODLQHG� DORQJ ZLWK WKH SKHQRPHQRQ WKDW ZDV VWXGLHG� 7KHQ� WKH FKRVHQ UHVHDUFK VWUDWHJ\ RI
FDVH VWXG\ LV SUHVHQWHG DQG GLVFXVVHG� $IWHU WKDW WKH UHVHDUFK GHVLJQ LV GLVFXVVHG� ZKHUH WKH
SURFHGXUH DQG VWHSV DUH SUHVHQWHG DQG PRWLYDWHG WKURXJK OLWHUDWXUH� +RZ WKH GDWD FROOHFWLRQ
ZDV GRQH LV WKHQ SUHVHQWHG� ZKLFK LQFOXGH WKH GDWD FROOHFWLRQ SURWRFROV DQG PHWKRGV XVHG WR
FROOHFW GDWD� /DVWO\� UHVHDUFK TXDOLW\ LV GLVFXVVHG� ZKHUH HIIRUWV WR FRXQWHUDFW ELDV DQG
VWUHQJWKHQ YDOLGLW\ DUH SUHVHQWHG WRJHWKHU ZLWK LGHQWLILHG LQVWDQFHV ZKHUH ELDV PLJKW DSSHDU�

��� 5HVHDUFK $SSURDFK � 3KHQRPHQRQ 'ULYHQ 5HVHDUFK
:LWKLQ D VFLHQWLILF SUDFWLFH D SKHQRPHQRQ FDQ EH GHVFULEHG DV D FRQWH[WXDO FRQFHSW WKDW LV
ERWK DQ REMHFW RI H[SODQDWLRQ� DQG SRWHQWLDO HYLGHQFH RI IXUWKHU VFLHQWLILF FODLPV �.URJK HW DO��
������ 3KHQRPHQRQ�GULYHQ UHVHDUFK �3'5� KDV DQ HPSKDVLV RQ ³LGHQWLI\LQJ� FDSWXULQJ�
GRFXPHQWLQJ DQG FRQFHSWXDOL]LQJ D SKHQRPHQRQ RI LQWHUHVW LQ RUGHU WR IDFLOLWDWH NQRZOHGJH
FUHDWLRQ DQG DGYDQFHPHQW� WKLV DSSURDFK IRFXVHV RQ FRQWULEXWLQJ WR NQRZOHGJH ZLWKLQ D ILHOG
UDWKHU WKDQ WR VSHFLILF WKHRU\�´ �6FKZDU] 	 6WHQVDNHU� ����� S������ ,Q WKLV ZD\ 3'5 LV QRW
FRQILQHG E\ VSHFLILF WKHRU\� EXW UDWKHU XVHV WKHRU\ WR PDNH SURJUHVV ZLWKLQ D ILHOG DQG H[SODLQ
D SKHQRPHQRQ� (LVHQKDUGW DQG *UDHEQHU ������ VWDWH WKDW IRU 3'5 WKH UHVHDUFK TXHVWLRQV DUH
EURDGO\ VFRSHG WR JLYH IOH[LELOLW\ WR WKH UHVHDUFKHU� DQG WKH SKHQRPHQRQ LV FKRVHQ EDVHG RQ
LPSRUWDQFH DQG ODFN RI H[LVWLQJ WKHRU\� 'XH WR WKHVH PHQWLRQHG FKDUDFWHULVWLFV RI 3'5� WKH
DSSURDFK ILWV WKH VHOHFWHG SKHQRPHQRQ RI WKH $XWR6WRUH V\VWHP� LQFOXGLQJ SXW�DZD\� VWRUDJH�
DQG SLFNLQJ� )XUWKHUPRUH� LW VXLWHG RXU EURDG UHVHDUFK TXHVWLRQV DQG WKH SXUSRVH RI WKLV
WKHVLV� $FFRUGLQJ WR 6FKZDU] DQG 6WHQVDNHU ������� D 3'5 DSSURDFK QHHGV D FRPSUHKHQVLYH
RYHUYLHZ RI H[LVWLQJ NQRZOHGJH WR PRWLYDWH WKH LPSRUWDQFH RI WKH SKHQRPHQRQ� KRZ LW
GLIIHUV IURP UHODWHG SKHQRPHQD� DQG VKRZ WKH ODFN RI H[LVWLQJ WKHRU\ WR VXIILFLHQWO\ H[SODLQ
WKH SKHQRPHQRQ� DV SUHVHQWHG LQ &KDSWHU �� .URJK HW DO� ������ VWDWH SRWHQWLDO FKDOOHQJHV LQ
WKH HDUO\ VWDJH RI D SKHQRPHQRQ� LQFOXGLQJ GLIILFXOWLHV IRU VFLHQWLVWV WR DFKLHYH IXQGLQJ RU
SXEOLVK WKHLU UHVHDUFK RQ WKH SKHQRPHQRQ LQ PDLQVWUHDP MRXUQDOV� 7KHVH FKDOOHQJHV GR QRW
DIIHFW WKLV PDVWHU WKHVLV� GXH WR WKH WKHVLV EHLQJ SXEOLVKHG E\ WKH XQLYHUVLW\ DQG ILQDQFHG E\
(OHPHQW /RJLF�

7R SHUIRUP UHOHYDQW DQG ULJRURXV UHVHDUFK RQ D SKHQRPHQRQ� D UHVHDUFK VWUDWHJ\ VKRXOG EH
XVHG� ,Q 3'5 VWUDWHJ\ WKHUH DUH ILYH DFWLYLWLHV� GLVWLQJXLVKLQJ� H[SORULQJ� GHVLJQLQJ�
WKHRUL]LQJ DQG V\QWKHVL]LQJ� +RZHYHU� WKHVH DFWLYLWLHV YDU\ DQG GR QRW KDYH WR EH SHUIRUPHG
LQ VHTXHQFH �.URJK HW DO�� ������ ,Q WKLV WKHVLV� WKH GHFLVLRQ ZDV PDGH WR IRFXV RQ WKH ILUVW
WZR DFWLYLWLHV� GXH WR ODFN RI UHVHDUFK RI WKH SKHQRPHQRQ� 7KH GLVWLQJXLVKLQJ DFWLYLW\ IRFXVHV
RQ GLVWLQJXLVKLQJ WKH NH\ FKDUDFWHULVWLFV FRPSDUHG WR RWKHU H[LVWLQJ SKHQRPHQD� $
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IRXQGDWLRQ RI 3'5 LV GHYHORSLQJ GLIIHUHQW FRQFHSWV UHODWHG WR WKH SKHQRPHQRQ DQG VHOHFWLQJ
ZKDW FRQFHSWV WR VWXG\� ZKLFK DOORZV WKH SKHQRPHQRQ WR EH H[SORUHG� 7KHVH FRQFHSWV DFW DV D
ILOWHU LQ WKH GDWD�JDWKHULQJ SURFHVV� %\ WKHQ JDWKHULQJ LQIRUPDWLRQ DERXW WKH SKHQRPHQRQ� WKH
UHVHDUFKHUV PLJKW FKDQJH WKHLU SHUFHSWLRQ RI WKH FRQFHSWV WKH\ HDUOLHU GHYHORSHG� ZKLFK
PLJKW OHDG WR QHZ GDWD EHLQJ VHDUFKHG IRU �.URJK HW DO�� ������ )XUWKHUPRUH WKH DXWKRUV VWDWH
WKDW ³FRQFHSWV QHHG WR EH GHYHORSHG DURXQG WKH SKHQRPHQRQ UDWKHU WKDQ DURXQG WKH WKHRU\´
�.URJK HW DO�� ����� S������ 7KH H[SORULQJ DFWLYLW\ IRFXVHV RQ H[SORULQJ WKH SKHQRPHQRQ
IXUWKHU� E\ JDWKHULQJ GDWD UHODWHG WR WKH FRQFHSWV GHVFULELQJ LW� 7KLV FDQ EH GRQH E\ FROOHFWLQJ
SULPDU\ GDWD XQUHVWULFWHGO\ WKURXJK LQWHUYLHZV DQG VHFRQGDU\ GDWD IURP RQOLQH VRXUFHV
�.URJK HW DO�� ������ ,Q RXU FDVH� FRQFHSWV ZHUH GHYHORSHG EDVHG RQ LQIRUPDWLRQ IURP
LQWHUYLHZV ZLWK HPSOR\HHV DW (OHPHQW /RJLF DQG OLWHUDWXUH� 'DWD IRU H[SORULQJ WKH
SKHQRPHQRQ ZDV FROOHFWHG WKURXJK LQWHUYLHZV� REVHUYDWLRQV DQG DUFKLYDO GDWD� ZKLFK ZLOO EH
H[SODLQHG IXUWKHU LQ WKH IROORZLQJ VHFWLRQV�

��� 5HVHDUFK 6WUDWHJ\ � &DVH 6WXG\
:KHQ GRLQJ UHVHDUFK LW LV LPSRUWDQW WR GHGLFDWH WR H[SOLFLW DQG IRUPDO SURFHGXUHV �<LQ� ������
7KH DXWKRU SUHVHQWV ILYH PDMRU UHVHDUFK PHWKRGV WKDW FDQ EH XVHG GHSHQGLQJ RQ WKH W\SH RI
UHVHDUFK TXHVWLRQV� WKH DPRXQW RI FRQWURO D UHVHDUFKHU KDV RYHU HYHQWV� DQG LI WKH HYHQWV DUH
KLVWRULFDO RU FRQWHPSRUDU\� 7KH $XWR6WRUH V\VWHP LV D UHODWLYHO\ QHZ WHFKQRORJ\ DQG LV VWLOO
EHLQJ XSGDWHG� +RZ LQGLYLGXDO FRPSDQLHV VKRXOG LPSOHPHQW WKLV V\VWHP LV PLVVLQJ D
VWDQGDUGL]HG WHPSODWH LQ UHJDUGV WR WKHLU VSHFLILF VLWXDWLRQ� 7KXV� WKHUH LV QR ³RQH VL]H ILWV DOO´
DQG D ORW RI GHFLVLRQ PDNLQJ LV LQGLYLGXDO IRU HDFK FRPSDQ\ ZKHQ GHVLJQLQJ WKH HQYLURQPHQW
DURXQG WKH $XWR6WRUH� ,Q DGGLWLRQ WR WKLV� WKH ODFN RI UHVHDUFK UHJDUGLQJ WKLV SKHQRPHQRQ
PRWLYDWHV WKH FKRLFH RI SHUIRUPLQJ D FDVH VWXG\� WR H[SORUH WKH VLPLODULWLHV DQG GLIIHUHQFHV LQ
XVLQJ WKH WHFKQRORJ\� $OVR� WKH OLWHUDWXUH VXJJHVWV D FDVH VWXG\ LV SUHIHUUHG DV D UHVHDUFK
PHWKRG� DV WKH UHVHDUFK TXHVWLRQV RI WKLV WKHVLV DUH IRFXVHG RQ ³ZKDW´ DQG ³KRZ´ TXHVWLRQV
EDVHG RQ FRQWHPSRUDU\ HYHQWV� WKDW GR QRW UHTXLUH FRQWURO RI EHKDYLRUDO HYHQWV �<LQ� ������
(OOUDP ������ DQG 9RVV HW DO� ������ IXUWKHU VWDWH WKDW D FDVH VWXG\ LV VXLWDEOH DV D UHVHDUFK
PHWKRG ZKHQ H[DPLQLQJ TXHVWLRQV UHODWHG WR ³KRZ´ DQG ³ZKDW´�

$ FDVH VWXG\ LV ³DQ HPSLULFDO LQTXLU\ WKDW LQYHVWLJDWHV D FRQWHPSRUDU\ SKHQRPHQRQ LQ GHSWK
DQG ZLWKLQ LWV UHDO�OLIH FRQWH[W� HVSHFLDOO\ ZKHQ WKH ERXQGDULHV EHWZHHQ SKHQRPHQRQ DQG
FRQWH[W DUH QRW FOHDUO\ HYLGHQW´ �<LQ� ����� S����� $GYDQWDJHV RI FDVH VWXGLHV DUH VWXG\LQJ WKH
SKHQRPHQRQ LQ D QDWXUDO VHWWLQJ� KDYLQJ WKH SRVVLELOLW\ WR SHUIRUP HDUO\ LQYHVWLJDWLRQV ZKHQ
WKH SKHQRPHQRQ LV QRW IXOO\ XQGHUVWRRG� DQG KDYLQJ D UHVHDUFK PHWKRG WKDW \LHOGV ULFK
HPSLULFDO GDWD �0HUHGLWK� ����� (LVHQKDUGW DQG *UDHEQHU� ������

<LQ ������ PHQWLRQV WKHUH DUH FKDOOHQJHV ZLWK FDVH VWXGLHV� )RU H[DPSOH WULDQJXODWLRQ RI GDWD
FRPLQJ IURP PXOWLSOH VRXUFHV� FROOHFWLQJ WRR PXFK RU WRR OLWWOH GDWD ZKHQ WKH UHVHDUFKHU KDV
OLPLWHG H[SHULHQFH RI HPSLULFDO VWXGLHV� DQG WKH LPSRUWDQFH RI XVLQJ GLIIHUHQW W\SHV RI
JHQHUDOL]DWLRQV LQ WKH ULJKW ZD\� (LVHQKDUGW DQG *UDHEQHU ������ EULQJ XS ELDV RI LQWHUYLHZ
GDWD DV D FKDOOHQJH� )XUWKHUPRUH� 9RVV HW DO� ������ PHQWLRQV FKDOOHQJHV RI REVHUYHU ELDV�
FDVH UHVHDUFK EHLQJ WLPH�FRQVXPLQJ DQG XVLQJ D OLPLWHG QXPEHU RI FDVHV WR GUDZ
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JHQHUDOLVDEOH FRQFOXVLRQV� 7R PLWLJDWH DOO WKHVH FKDOOHQJHV LW LV LPSRUWDQW WR KDYH ULJRURXV
DQG WKRXJKWIXO UHVHDUFK GHVLJQ�

��� 5HVHDUFK 'HVLJQ
$ UHVHDUFK GHVLJQ FDQ EH GHVFULEHG DV ³WKH ORJLFDO VHTXHQFH WKDW FRQQHFWV WKH HPSLULFDO GDWD
WR D VWXG\¶V LQLWLDO UHVHDUFK TXHVWLRQV DQG� XOWLPDWHO\� WR LWV FRQFOXVLRQV �<LQ� ����� S�����
7KHUH DUH ILYH FRPSRQHQWV RI WKH UHVHDUFK GHVLJQ WKDW DUH SDUWLFXODUO\ LPSRUWDQW ZKHQ
SHUIRUPLQJ D FDVH VWXG\� �� WKH UHVHDUFK TXHVWLRQV� �� LWV SURSRVLWLRQV� �� WKH XQLW RI DQDO\VLV�
�� OLQNLQJ WKH GDWD WR SURSRVLWLRQV ORJLFDOO\� DQG �� FULWHULD XVHG ZKHQ LQWHUSUHWLQJ WKH ILQGLQJV
�<LQ� ������ 'HYHORSLQJ WKHVH FRPSRQHQWV ZDV FRQGXFWHG WKURXJK D PXOWLSOH FDVH VWXG\�
%RWK VLQJOH� DQG PXOWLSOH FDVH VWXGLHV ZRXOG EH FRQVLGHUHG DV YDULDWLRQV ZLWKLQ WKH VDPH
PHWKRGRORJLFDO IUDPHZRUN� EXW ZLWK GLIIHUHQW DGYDQWDJHV DQG GLVDGYDQWDJHV GHSHQGLQJ RQ
WKH VWXG\� )RU H[DPSOH� D VLQJOH FDVH VWXG\ ZRXOG EH PRUH ILWWLQJ LI WKH VXEMHFW DW KDQG LV D
XQLTXH RU UDUH FDVH RU DQ LQ�GHSWK DQDO\VLV RI WKH SKHQRPHQRQ LV QHHGHG� DQG PXOWLSOH FDVH
VWXGLHV LQVWHDG WKULYH LQ EHLQJ PRUH UREXVW DW WKH FRVW RI UHTXLULQJ PRUH UHVRXUFHV DQG WLPH
�<LQ� ������

)RU WKLV VWXG\� D QXPEHU RI FRPSDQLHV ZLWK DQ LPSOHPHQWHG $XWR6WRUH ZHUH FKRVHQ� WR
H[DPLQH WKHLU VSHFLILF VHWXS DQG ZDUHKRXVH GHVLJQ DURXQG WKHLU $XWR6WRUH� WKXV D PXOWLSOH
FDVH VWXG\� 7KLV LV WR JDLQ WKH FRPSDUDWLYH HOHPHQW RI GLIIHUHQW VROXWLRQV� VWUHQJWKHQ ILQGLQJV
DQG WKH FRUUHODWLRQ EHWZHHQ IDFWRUV� FRQILJXUDWLRQV� DQG SHUIRUPDQFH� ,Q )LJXUH ���� WKH
UHVHDUFK GHVLJQ IRU WKH WKHVLV LV SUHVHQWHG DV DQ DGDSWDWLRQ IURP WKH IUDPHZRUN XVHG E\ <LQ
������� ,Q WKH ILUVW VWHSV� WKH SUREOHP ZDV GHILQHG DQG DQ LQLWLDO OLWHUDWXUH UHYLHZ ZDV PDGH LQ
RUGHU WR LQYHVWLJDWH WKH H[LVWLQJ UHVHDUFK UHODWHG WR WKH $XWR6WRUH� 7KHQ� DV D FRQWLQXDWLRQ RI
WKH WKHRU\ GHYHORSPHQW� LQIRUPDWLRQ JDWKHULQJ WKURXJK LQWHUYLHZV ZLWK LQGXVWU\ H[SHUWV DW
(OHPHQW /RJLF ZDV FRQGXFWHG WR EHWWHU XQGHUVWDQG WKH VLWXDWLRQ� :LWK EHWWHU XQGHUVWDQGLQJ�
WKH VHOHFWLRQ RI FDVHV ZDV PDGH� DQG WKH GDWD FROOHFWLRQ SURWRFROV ZHUH FUHDWHG� :LWK WKH DLG
RI WKH GDWD FROOHFWLRQ SURWRFROV� GDWD ZDV FROOHFWHG IURP HDFK FDVH FRPSDQ\ WKURXJK
LQWHUYLHZV� REVHUYDWLRQV� DQG DUFKLYDO GDWD� 2QH LPSRUWDQW IDFWRU ZKHQ FRQGXFWLQJ D PXOWLSOH
FDVH VWXG\ LV DOVR WR UHHYDOXDWH WKH WKHRU\ RQFH GDWD VWDUWV WR JHW FROOHFWHG� WR DYRLG GLVWRUWLRQ
RU QHJOHFWLQJ GDWD WR ³ILW´ WKH RULJLQDO WKHRU\ �<LQ� ������
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)LJXUH ���� 7KH UHVHDUFK GHVLJQ IRU WKLV WKHVLV� DGDSWHG IURP <LQ �������

����� /LWHUDWXUH 5HYLHZ
%HIRUH WKH UHVHDUFK GHVLJQ ZDV GRQH� D OLWHUDWXUH UHYLHZ �&KDSWHU �� ZDV SHUIRUPHG WR JDLQ
IXUWKHU NQRZOHGJH RI WKH ILHOG� $FFRUGLQJ WR <LQ ������� WKHRU\ FDQ KHOS LPPHQVHO\ ZLWK
GHFLGLQJ ZKDW GDWD WR FROOHFW ZKHQ GRLQJ D FDVH VWXG\� 7KLV ZDV GRQH WKURXJK D VHULHV RI
VHDUFKHV LQ GDWDEDVHV VXFK DV /8%6HDUFK� *RRJOH 6FKRODU� :HE RI 6FLHQFH� -6725� (OVHYLHU�
(PHUDOG DQG 3ULPR� ,Q /8%6HDUFK� RQH WR WKUHH NH\ZRUGV ZHUH XVHG ZLWK WKH FULWHULD WKDW
WKH\ VKRXOG EH LQFOXGHG LQ ³WLWOH´ RU ³DEVWUDFW´� )RU *RRJOH 6FKRODU DQG :HE RI 6FLHQFH� RQH
VHQWHQFH LQFOXGLQJ NH\ZRUGV LV VHDUFKHG IRU� ([DPSOHV RI NH\ZRUGV VHDUFKHG IRU FDQ EH
IRXQG LQ $SSHQGL[ $�

,Q DGGLWLRQ WR VHDUFKLQJ IRU NH\ZRUGV� IRUZDUG DQG EDFNZDUGV FLWDWLRQ VHDUFKLQJ ZDV
SHUIRUPHG RQ WKH NH\ OLWHUDWXUH WKDW ZDV IRXQG� LQ RUGHU WR ILQG PRUH UHOHYDQW OLWHUDWXUH� $OO
WKHVH VHDUFKHV ZHUH FRQWLQXRXVO\ DGGHG WR DQ H[FHO GRFXPHQW WR NHHS WUDFN RI WKHP� PDNH D
VKRUW VXPPDU\ RI WKH UHOHYDQW NH\ ILQGLQJV DQG RYHUDOO PDNH WKH LQIRUPDWLRQ JDWKHULQJ
SURFHVV PRUH HIILFLHQW�

����� 8QLW RI $QDO\VLV
$FFRUGLQJ WR <LQ ������� WKH XQLW RI DQDO\VLV �8R$� UHIHUV WR ZKDW LV EHLQJ VWXGLHG� DQG LV
XVHG WR PDNH VXUH WKH FDVH VWXG\ VWD\V ZLWKLQ IHDVLEOH OLPLWV� )XUWKHUPRUH LW LQFOXGHV ZKDW WKH
LPPHGLDWH WRSLF RI WKH FDVH VWXG\ LV� FRPSDUHG WR WKH FRQWH[W IRU WKH FDVH VWXG\� :KHQ VWDWLQJ
D 8R$� KDYLQJ VSHFLILF WLPH ERXQGDULHV WKDW GHVFULEH WKH VWDUW DQG HQG RI WKH FDVH VFRSH LV
SUHIHUUHG� $OO RI WKHVH DVSHFWV ZLOO DLG LQ GHILQLQJ WKH VFRSH RI GDWD FROOHFWLRQ DQG
GLVWLQJXLVKLQJ GDWD RQ WKH VXEMHFW IURP H[WHUQDO GDWD �<LQ� ������ 7KH 8R$ RI WKLV WKHVLV LV
ZKDW FRQWH[WXDO IDFWRUV DUH DIIHFWLQJ WKH FRQILJXUDWLRQV� KRZ WKHVH IDFWRUV DQG FRQILJXUDWLRQV
DUH DIIHFWLQJ SHUIRUPDQFH� DQG KRZ WKHVH VKRXOG EH KDQGOHG WR LPSURYH SHUIRUPDQFH� $OVR�
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WKH RSHUDWLRQV LQFOXGHG LQ WKH 8R$ DUH SXW�DZD\� VWRUDJH� DQG SLFNLQJ� 7KH 8R$ LV GHSLFWHG
LQ )LJXUH ����

����� &DVH 6HOHFWLRQ
7KH JRDO RI VHOHFWLQJ FDVHV IRU WKLV VWXG\ ZDV WR ILQG VLPLODULWLHV LQ LPSOHPHQWHG WHFKQRORJ\�
EXW ZLWK VKDUSO\ FRQWUDVWLQJ FKDUDFWHULVWLFV LQ KRZ WKH DGRSWLRQ DURXQG WKH $XWR6WRUH KDV
EHHQ PDGH� WR KLJKOLJKW WKH GLIIHUHQW RXWFRPHV �9RVV HW DO�� ������ 6HOHFWLRQ RI FDVHV ZHUH
PDGH LQ FRRSHUDWLRQ ZLWK (OHPHQW /RJLF ZKR SURYLGHG FRQWDFW LQIRUPDWLRQ DQG JXLGDQFH LQ
DUUDQJLQJ PHHWLQJ RSSRUWXQLWLHV� (OHPHQW /RJLF LV D FRPSDQ\ VSHFLDOL]LQJ RQ LQFUHDVLQJ
ZDUHKRXVH SHUIRUPDQFH VLQFH ����� DQG FXUUHQWO\ LV WKH ODUJHVW SDUWQHU RI $XWR6WRUH� %HVLGHV
VHOOLQJ WKH $XWR6WRUH XQLWV� (OHPHQW /RJLF LV VXSSRUWLQJ WKHLU FXVWRPHUV ZLWK VRIWZDUH
VROXWLRQV� H[SHUWLVH� DQG FRQVWUXFWLRQ RI WKH $XWR6WRUHV� 7KH FXVWRPHUV DUH RI YDU\LQJ VL]HV
DQG LQGXVWULHV� ZKHUH (OHPHQW /RJLF WDLORUV VROXWLRQV DIWHU GHVLUHG VSHFLILFDWLRQV� 7KH
LPSOHPHQWDWLRQV KDYH VWUHWFKHG RXW WKURXJK 6ZHGHQ RYHU �� VLWHV DV RI ����� DFURVV GLIIHUHQW
LQGXVWULHV VXFK DV HFRPPHUFH� �3/ DQG PDQXIDFWXULQJ� �(OHPHQW /RJLF� ����E��

$OO FRPSDQLHV DUH FXVWRPHUV RI (OHPHQW /RJLF LQ 6ZHGHQ� DQG KHQFH KDYH DQ $XWR6WRUH VROG
E\ (OHPHQW /RJLF� $OVR� WKH FRPSDQLHV DUH XVLQJ H0DQDJHU� D VRIWZDUH VROXWLRQ E\ (OHPHQW
/RJLF �(OHPHQW /RJLF� ����Į�� DV WKHLU LQWHJUDWLQJ VRIWZDUH EHWZHHQ $XWR6WRUH DQG :06�
DQG XVHU LQWHUIDFH� $ WRWDO RI VHYHQ FRPSDQLHV ZHUH VHOHFWHG DQG LQFOXGHG LQ DQDO\VLV� VHH
)LJXUH ���� &RPSDQLHV ZHUH VHOHFWHG LQ UHJDUGV WR VRPH VKDULQJ FKDUDFWHULVWLFV RI DOO EHLQJ
ZLWKLQ H&RPPHUFH RU �3/� ZLWK LPSOHPHQWHG V\VWHPV WKDW KDYH JRQH WKURXJK VRPH JURZWK
VLQFH LPSOHPHQWDWLRQ� 7KH\ DOO KDYH D GHJUHH RI FRPSOH[LW\ LQ WKHLU RSHUDWLRQV DQG
HQYLURQPHQW WKDW PDNH WKHP LQWHUHVWLQJ FDVHV WR H[DPLQH� VLQFH WKLV FRPSOH[LW\ DQG JURZWK
KDYH EHHQ HQIRUFLQJ GLIIHUHQW SURFHVVHV WR GHYHORS� 6LQFH LW LV WKURXJK (OHPHQW /RJLF DFFHVV
WR FXVWRPHUV KDV EHHQ JDLQHG� IXUWKHU VHOHFWLRQ KDV EHHQ OLPLWHG�

)LJXUH ���� 6HOHFWLRQ RI FDVH FRPSDQLHV�
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��� 'DWD &ROOHFWLRQ
,Q WKLV VHFWLRQ PHWKRGV RI GDWD FROOHFWLRQ XVHG LQ WKLV WKHVLV DUH SUHVHQWHG� )LUVW� WKH GDWD
FROOHFWLRQ SURWRFROV ZLOO EH H[SODLQHG� 7KH\ ZHUH FUHDWHG DV D SUHSDUDWRU\ VWHS EHIRUH EHLQJ
DEOH WR FRQGXFW WKH GDWD FROOHFWLRQ� $IWHU WKDW LW ZLOO EH H[SODLQHG KRZ LQWHUYLHZV�
REVHUYDWLRQV DQG DUFKLYDO GDWD ZDV XVHG WR FROOHFW UHOHYDQW GDWD� $Q RYHUYLHZ RI WKH GDWD
FROOHFWLRQ SURFHVV LQ UHODWLRQ WR ODWHU VWHSV LV GLVSOD\HG LQ )LJXUH ��� EHORZ�

)LJXUH ���� 2YHUYLHZ RI GDWD FROOHFWLRQ SURFHVV �FLUFOHG LQ UHG��

����� 'DWD &ROOHFWLRQ 3URWRFROV
5HVHDUFK SURWRFROV DUH HVVHQWLDO IRU FDVH VWXG\ UHVHDUFK �9RVV HW DO�� ����� <LQ� ������ $
ZHOO�GHVLJQHG UHVHDUFK SURWRFRO ZLOO HQKDQFH WKH UHOLDELOLW\ RI WKH FDVH UHVHDUFK GDWD DQG DFW
DV D JXLGH IRU WKH LQYHVWLJDWRU ZKHQ FROOHFWLQJ GDWD IURP WKH FDVHV �<LQ� ������ ,W LQFOXGHV WKH
LQIRUPDWLRQ WR EH FROOHFWHG DQG TXHVWLRQV WR DVN LQ WKH LQWHUYLHZV�

$ FKDOOHQJH ZLWK LQWHUYLHZV LV WKH ELDV RI LQWHUYLHZ GDWD �(LVHQKDUGW 	 *UDHEQHU� ������ 7R
EHVW PLWLJDWH WKLV� D GDWD FROOHFWLRQ DSSURDFK WKDW OLPLWV ELDV ZDV XVHG� VXFK DV LQWHUYLHZLQJ
PXOWLSOH SHRSOH WKDW YLHZ WKH SKHQRPHQRQ IURP GLIIHUHQW SHUVSHFWLYHV �(LVHQKDUGW 	
*UDHEQHU� ������ %HIRUH VWDUWLQJ ZLWK WKH UHVHDUFK� XQVWUXFWXUHG LQWHUYLHZV ZHUH XVHG WR
LQWHUYLHZ NH\ HPSOR\HHV DW (OHPHQW /RJLF WR IXUWKHU XQGHUVWDQG WKH $XWR6WRUH V\VWHP�
UHODWHG SURFHVVHV DQG WR JDWKHU NQRZOHGJH ZKHQ FUHDWLQJ WKH GDWD FROOHFWLRQ SURWRFRO� 7KH
HPSOR\HHV ZHUH IURP GLIIHUHQW IXQFWLRQV IURP VDOHV WR DIWHUPDUNHW� LQ RUGHU WR JHW D QXDQFHG
YLHZ RQ WKH $XWR6WRUH V\VWHP DQG ZKDW SRWHQWLDO IDFWRUV WKHUH DUH WKDW DIIHFW WKH
SHUIRUPDQFH� 6LQFH WKLV ZDV LQ WKH HDUO\ VWDJHV RI NQRZOHGJH DFTXLVLWLRQ� WKH XQVWUXFWXUHG
DVSHFW DOORZHG WKH DGYDQWDJHV RI IROORZ�XS TXHVWLRQV DQG FODULILFDWLRQV WR EH PDGH �&KDXKDQ�
������ $OVR� XVLQJ XQVWUXFWXUHG LQWHUYLHZV HQVXUHG QR UHOHYDQW LQIRUPDWLRQ ZDV ORVW GXH WR
KDYLQJ SUHGHWHUPLQHG TXHVWLRQV DQG WKHPHV�

,QIRUPDWLRQ RQ WKH LQWHUYLHZV DUH JDWKHUHG LQ 7DEOH ��� EHORZ� IRU H[DPSOH WKH UROH RI
LQWHUYLHZHH� GXUDWLRQ RI LQWHUYLHZ DQG ZKDW DUHDV ZHUH IRFXVHG RQ LQ WKH LQWHUYLHZ�
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7DEOH ���� 8QVWUXFWXUHG LQWHUYLHZV ZLWK HPSOR\HHV DW (OHPHQW /RJLF�

'DWH RI
LQWHUYLHZ

5ROH RI
LQWHUYLHZHH

<HDUV LQ UROH �
<HDUV LQ
ORJLVWLFV

'XUDWLRQ
>PLQV@

)RUPDW $UHDV IRFXVHG RQ LQ WKH LQWHUYLHZ

���� � �� 6HUYLFH
7HFKQLFLDQ

� � � ��� ,Q SHUVRQ +RZ WKH $XWR6WRUH V\VWHP ZRUNV

���� � �� 6ROXWLRQ
$UFKLWHFW

� � �� ��� ,Q SHUVRQ 3XW�DZD\ DQG SLFNLQJ

���� � �� 6ROXWLRQ
$UFKLWHFW

���� �� ,Q SHUVRQ +RZ WKH $XWR6WRUH V\VWHP ZRUNV�
H0DQDJHU DQG $XWR6WRUH VRIWZDUH

���� � �� $IWHUPDUNHW
'LUHFWRU

� � �� �� ,Q SHUVRQ $XWR6WRUH RSWLPL]DWLRQ

���� � �� 6\VWHP 6DOHV �� � �� �� 9LUWXDO &RQILJXUDWLRQV WKDW PLJKW DIIHFW
$XWR6WRUH SHUIRUPDQFH

���� � �� %XVLQHVV
'HYHORSHU

���� ��� ,Q SHUVRQ $XWR6WRUH RSWLPL]DWLRQ�
FRQILJXUDWLRQV WKDW PLJKW DIIHFW
$XWR6WRUH SHUIRUPDQFH

���� � �� 3URGXFW
2ZQHU

� � � �� 9LUWXDO $XWR6WRUH RSWLPL]DWLRQ� LQWHJUDWLRQ RI
,7 V\VWHPV

���� � �� $IWHUPDUNHW
6ROXWLRQ
$UFKLWHFW

� � � �� �� ,Q SHUVRQ $XWR6WRUH RSWLPL]DWLRQ�
FRQILJXUDWLRQV WKDW PLJKW DIIHFW
$XWR6WRUH SHUIRUPDQFH

���� � �� 6DOHV
'LUHFWRU

� � �� �� ,Q SHUVRQ 5HFHLYLQJ� SXW�DZD\� FRQILJXUDWLRQV
WKDW PLJKW DIIHFW $XWR6WRUH
SHUIRUPDQFH

���� � �� 6XSSRUW
'LUHFWRU

� � �� �� 9LUWXDO $XWR6WRUH RSWLPL]DWLRQ�
FRQILJXUDWLRQV WKDW PLJKW DIIHFW
$XWR6WRUH SHUIRUPDQFH

���� � �� +HDG RI
6RIWZDUH
0DQDJHPHQW

� � �� �� 9LUWXDO &RQILJXUDWLRQV WKDW PLJKW DIIHFW
$XWR6WRUH SHUIRUPDQFH

���� � �� /RJLVWLFV
&RQVXOWDQW

� � � �� ,Q SHUVRQ 'DWD DQDO\VLV DQG FRQILJXUDWLRQV WKDW
PLJKW DIIHFW $XWR6WRUH SHUIRUPDQFH

7KH ILUVW LQWHUYLHZ ZDV D YLVLW WR DQ $XWR6WRUH� DQG DFWHG DV DQ HGXFDWLRQDO RSSRUWXQLW\ WR JHW
ILUVW�KDQG H[SHULHQFH DQG REVHUYDWLRQV RI WKH WHFKQRORJ\ WR EH LQYHVWLJDWHG LQ WKH WKHVLV�
7RJHWKHU ZLWK WKH H[SHUWLVH RI WKH H[SHULHQFHG 6HUYLFH 7HFKQLFLDQ� H[SODQDWLRQV LQ KRZ WKH
V\VWHP LV RSHUDWLQJ DQG WKHLU GDLO\ FKDOOHQJHV DFWHG DV D IRXQGDWLRQ LQ WKH NQRZOHGJH
JDWKHULQJ SURFHVV RI LQWHUYLHZV ZLWK (OHPHQW /RJLF¶V HPSOR\HHV �(OHPHQW /RJLF� ����D�� $OO
LQWHUYLHZHG HPSOR\HHV DUH HLWKHU LQ H[HFXWLYH SRVLWLRQV ZLWKLQ WKHLU IXQFWLRQ� KDYH UHOHYDQW
H[SHULHQFH LQ WKH ILHOG� RU KDYH GLUHFWO\ GHDOW ZLWK SUREOHPV RI RSWLPL]DWLRQ DQG LQLWLDWLYHV
DOLJQLQJ ZLWK WKH SXUSRVH RI WKH WKHVLV� 7KH QXPEHU RI \HDUV HDFK LQWHUYLHZHH KDV ZRUNHG LQ
WKHLU UROH DQG ZLWK ORJLVWLFV ZDV FROOHFWHG �GLVSOD\HG LQ 7DEOH ����� 7KH LQWHUYLHZV ZHUH HLWKHU

��



KHOG LQ SHUVRQ RU LQ D YLUWXDO IRUPDW� $OO LQWHUYLHZV ZHUH UHFRUGHG DQG WUDQVFULEHG WR PDNH
VXUH DOO JLYHQ LQIRUPDWLRQ ZDV XVHG� DQG WR UHGXFH REVHUYHU ELDV DV VWDWHG E\ 9RVV HW DO�
�������

$IWHU WKHVH LQWHUYLHZV� ZH FUHDWHG WZR VHSDUDWH GDWD FROOHFWLRQ SURWRFROV� 7KH TXHVWLRQV ZHUH
JHQHUDWHG IURP WKH OLWHUDWXUH UHYLHZ DQG WKH NQRZOHGJH JDWKHUHG IURP LQWHUYLHZV ZLWK NH\
HPSOR\HHV DW (OHPHQW /RJLF� %RWK SURWRFROV FDQ EH IRXQG LQ $SSHQGL[ %� 2QH SURWRFRO ZDV
VHQW WR WKH FDVH FRPSDQLHV ��� GD\V SULRU WR WKH YLVLWV WR JLYH WKHP WLPH WR SUHSDUH IRU WKH
TXHVWLRQV� 7KLV RQH ZDV PRUH FRPSDFW DQG LQFOXGHG WKH PDLQ TXHVWLRQV WR EH DVNHG GXULQJ
WKH LQWHUYLHZ� 7KH VHFRQG RQH ZDV PRUH FRPSUHKHQVLYH DQG ZDV XVHG GXULQJ WKH LQWHUYLHZ WR
PDNH VXUH DOO LPSRUWDQW LQIRUPDWLRQ ZDV FROOHFWHG� $FFRUGLQJ WR .DOOLR HW DO� �������
TXHVWLRQV WKDW DUH ZHOO�IRUPXODWHG DUH SDUWLFLSDQW�RULHQWHG� VLQJOH�IDFHWHG� FOHDUO\ ZRUGHG�
RSHQ�HQGHG� DQG QRW OHDGLQJ� )XUWKHUPRUH� LQ RUGHU WR JHW GHVFULSWLYH DQVZHUV� TXHVWLRQV FDQ
EH VWDUWHG ZLWK ZRUGV OLNH ZKR� ZKHUH� ZKDW� ZKHQ� KRZ RU ZK\�

7KH XVHG GDWD FROOHFWLRQ SURWRFROV IROORZ D ORJLFDO RUGHU DQG KDYH WKH IROORZLQJ PDLQ WKHPHV
LQ VHTXHQFH� SXW�DZD\� WKH $XWR6WRUH XQLW FRQILJXUDWLRQV� DQG SLFNLQJ� (YHU\ WKHPH VWDUWV
ZLWK D EURDGHU TXHVWLRQ WKDW LV IROORZHG XS E\ PRUH GHWDLOHG TXHVWLRQV� DV PHQWLRQHG E\
.DOOLR HW DO� ������� %HIRUH XVLQJ WKH GDWD FROOHFWLRQ SURWRFRO WR DQDO\]H WKH FDVH FRPSDQLHV LW
ZDV SLORW WHVWHG E\ WKUHH HPSOR\HHV DW (OHPHQW /RJLF ZLWK NQRZOHGJH RI WKH DUHDV� 7KH SLORW
WHVWLQJ ZDV XVHG WR JHW IHHGEDFN RQ WKH LQWHUYLHZ TXHVWLRQV� ZKLFK LV D PHQWLRQHG WHFKQLTXH
E\ .DOOLR HW DO� ������� 7KLV FRQILUPHG WKH UHOHYDQFH DQG FRYHUDJH RI WKH TXHVWLRQV DQG DOVR
JDYH IHHGEDFN RQ SRWHQWLDO UHIRUPXODWLRQV WKDW QHHGHG WR EH GRQH�

����� ,QWHUYLHZV ZLWK FDVH FRPSDQLHV
,QWHUYLHZV ZHUH DOVR KHOG ZLWK D SHUVRQ IURP D PDQDJHULDO� DQG�RU $XWR6WRUH IRFXVHG
SRVLWLRQ DW HDFK FDVH FRPSDQ\� WKDW KDV WKH NQRZOHGJH RI WKH SURFHVVHV UHODWHG WR $XWR6WRUH�
7KHVH LQWHUYLHZV ZHUH VWUXFWXUHG LQWHUYLHZV DQG KHOG ZLWK WKH VHFRQG GDWD FROOHFWLRQ
SURWRFRO� 2QH RI XV ZDV UHVSRQVLEOH IRU OHDGLQJ WKH LQWHUYLHZ DQG DVNLQJ TXHVWLRQV� ZKLOH WKH
RWKHU RQH WRRN QRWHV� $IWHU HDFK FRPSDQ\ YLVLW� WKH DXGLR UHFRUGLQJ RI WKH LQWHUYLHZ ZDV
OLVWHQHG WR� ZKLOH UHDGLQJ WKH QRWHV WDNHQ DQG FRPSDULQJ WKHP WR WKH DXGLR� 7KLV ZDV GRQH WR
PDNH VXUH WKDW DOO WKH LQIRUPDWLRQ IURP WKH LQWHUYLHZ ZDV FROOHFWHG DQG FDWHJRUL]HG LQWR WKH
GDWD FROOHFWLRQ SURWRFRO� ,Q 7DEOH ��� LQIRUPDWLRQ DERXW WKH LQWHUYLHZV FDQ EH YLHZHG� IRU
H[DPSOH FRPSDQ\� UROH RI LQWHUYLHZHH DQG \HDUV RI H[SHULHQFH�
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7DEOH ���� ,QWHUYLHZV ZLWK HPSOR\HHV DW WKH FDVH FRPSDQLHV�

&RPSDQ\� ,QGXVWU\� 'DWH RI
LQWHUYLHZ

5ROH RI LQWHUYLHZHH <HDUV LQ UROH �
<HDUV LQ
ORJLVWLFV

'XUDWLRQ
>PLQV@

)RUPDW

)� )DVKLRQ ��� � �� 6LWH 0DQDJHU �DQG
WKUHH FROOHDJXHV�

�� � �� �� ,Q SHUVRQ

)� )DVKLRQ ���� ��� 6LWH 0DQDJHU 	
+HDG RI )XOILOOPHQW

� � ��� 	 � � �� ��� ,Q SHUVRQ

)� )DVKLRQ ���� ��� 6XSHU8VHU ��� � ��� �� ,Q SHUVRQ

�3/� �3/ ���� � �� 2SHUDWLRQV 0DQDJHU � � � �� ,Q SHUVRQ

�3/� �3/ ���� ��� 6XSHU8VHU �� � � �� ,Q SHUVRQ

(� H3KDUPD ���� � �� *URXS 0DQDJHU � � � �� ,Q SHUVRQ

(� H*URFHU\ ���� � �� :DUHKRXVH
2SWLPL]DWLRQ
0DQDJHU

��� � �� �� ,Q SHUVRQ

����� 2EVHUYDWLRQV
,Q DGGLWLRQ WR XVLQJ LQWHUYLHZV� REVHUYDWLRQV FDQ EH XVHG DV D PHDQV WR FROOHFW GDWD�
2EVHUYDWLRQV ZHUH XVHG LQ WKH FDVH FRPSDQ\ ZDUHKRXVHV WR FROOHFW GDWD RQ WKH SURFHVVHV�
7KLV ZDV GRQH DIWHU WKH LQWHUYLHZ KDG EHHQ KHOG� WR FRQILUP WKH\ DFWXDOO\ GR DV WKH\ VWDWHG LQ
WKH LQWHUYLHZ� ,I DQ\ REVHUYDWLRQV FRQIOLFWHG ZLWK WKLQJV VWDWHG LQ WKH LQWHUYLHZ� WKHVH ZHUH
IROORZHG XS DQG FRQILUPHG� $Q DGYDQWDJH ZLWK REVHUYDWLRQV LV WKDW WKH\ GR QRW UHO\ RQ
SHRSOH
V SHUFHSWLRQ RI ZKDW WKH\ GR� FRPSDUHG WR LQWHUYLHZV �'HQVFRPEH� ������

$FFRUGLQJ WR 'HQVFRPEH ������ WKHUH DUH WZR W\SHV RI REVHUYDWLRQ UHVHDUFK� V\VWHPDWLF
REVHUYDWLRQ DQG SDUWLFLSDQW REVHUYDWLRQ� )RU WKLV WKHVLV� V\VWHPDWLF REVHUYDWLRQV ZHUH XVHG DV
LW LV DQ HIILFLHQW� UHOLDEOH DQG V\VWHPDWLF ZD\ RI FROOHFWLQJ REVHUYHU GDWD FRPSDUHG WR
SDUWLFLSDQW REVHUYDWLRQ� :H XVHG DQ REVHUYDWLRQ VFKHGXOH DV D OLVW RI LWHPV VLPLODU WR D
FKHFNOLVW� WR PDNH VXUH ZH PRQLWRUHG WKH LWHPV� DQG PDGH D UHFRUG RI WKHP ZKHQ WKH\
RFFXUUHG� $OVR� 'HQVFRPEH ������ VWDWHV WKDW DQ REVHUYDWLRQ VFKHGXOH VKRXOG EH XVHG WR
UHFRUG GDWD V\VWHPDWLFDOO\� SURGXFH FRQVLVWHQW GDWD DQG SD\ DWWHQWLRQ WR WKH VDPH DFWLYLWLHV�
7KH REVHUYDWLRQ VFKHGXOH IRU WKH FRPSDQ\ YLVLWV RI WKLV WKHVLV LV LQFOXGHG LQ $SSHQGL[ &� )RU
WKH SXW�DZD\ SURFHVV REVHUYDWLRQV ZHUH GLYLGHG LQWR WKUHH FDWHJRULHV� ZKHQ JRRGV DUULYH DW
WKH SRUW�DUHD� DW WKH SXW�DZD\ VWDWLRQ DQG ZKHQ WKH RSHUDWRU LV SXWWLQJ WKH JRRGV LQWR ELQV� )RU
WKH SLFNLQJ SURFHVV WKH REVHUYDWLRQV ZHUH GLYLGHG LQWR WKH IROORZLQJ WKUHH FDWHJRULHV�
LQLWLDWLQJ WKH SLFNLQJ VWDWLRQ� DW WKH SLFNLQJ VWDWLRQ� DQG DIWHU WKH SLFNLQJ VWDWLRQ� )XUWKHUPRUH
WKHUH ZDV D JHQHUDO FDWHJRU\ FRQWDLQLQJ REVHUYDWLRQV RQ HTXLSPHQW� ZKHUH SRUWV DUH ORFDWHG�
ERWWOHQHFNV RU ZDLWLQJ WLPHV LQ WKH SURFHVVHV� 2QH RI XV ZDV UHVSRQVLEOH IRU WDNLQJ QRWHV RI
WKH REVHUYDWLRQV� ZKLOH ERWK RI XV REVHUYHG DQG PDGH VXUH DOO UHOHYDQW REVHUYDWLRQV ZHUH
ZULWWHQ GRZQ�
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'HQVFRPEH ������ PHQWLRQV D IHZ FKDOOHQJHV ZLWK V\VWHPDWLF REVHUYDWLRQV� )LUVW� WKH
REVHUYDWLRQ VFKHGXOH RIWHQ LV GHFRQWH[WXDOL]LQJ WKH WKLQJV EHLQJ REVHUYHG� 7KHUHIRUH
EDFNJURXQG LQIRUPDWLRQ ZDV FROOHFWHG WR KHOS H[SODLQ WKH HYHQWV REVHUYHG� DQG WR XQGHUVWDQG
WKH FROOHFWHG GDWD� 7KLV ZDV GRQH WKH VDPH WLPH DV WKH REVHUYDWLRQV� WKURXJK TXHVWLRQV WR WKH
SHUVRQ HVFRUWLQJ XV DURXQG WKH ZDUHKRXVH DW HDFK FDVH FRPSDQ\� 6HFRQG� WKH UHVHDUFKHUV
VKRXOG PLQLPL]H GLVUXSWLRQV RI WKH QDWXUDO VHWWLQJ E\ KDYLQJ DQ XQREWUXVLYH SRVLWLRQLQJ DQG
DYRLGLQJ LQWHUDFWLRQV ZLWK WKH SHRSOH EHLQJ REVHUYHG� 7KH SHUVRQ HVFRUWLQJ XV WKURXJK WKH
ZDUHKRXVH HQDEOHG WKLV� DV WKH\ FRXOG DQVZHU DQ\ SRVVLEOH TXHVWLRQV WKDW PLJKW DULVH GXULQJ
WKH REVHUYDWLRQV� ,I DQ\ REVHUYDWLRQV GLIIHU IURP WKH LQIRUPDWLRQ JLYHQ LQ WKH LQWHUYLHZ� LW LV
LPSRUWDQW WR FKDOOHQJH WKH LVVXH DQG XVH RWKHU GDWD VRXUFHV WR FODULI\ WKH LQIRUPDWLRQ� 9RVV HW
DO� ������ VWDWH WKH LPSRUWDQFH RI FKHFNLQJ WKH GDWD DQG JHWWLQJ IHHGEDFN IURP WKH FDVH
FRPSDQLHV� $IWHU WKH REVHUYDWLRQV KDG EHHQ GRQH DW HDFK FDVH FRPSDQ\ DQG WKH FDVH
VXPPDU\ KDG EHHQ ZULWWHQ� WKH VXPPDU\ ZDV VHQW WR WKH FRPSDQ\ IRU YHULILFDWLRQ�

����� $UFKLYDO 'DWD
%HVLGHV LQWHUYLHZV DQG REVHUYDWLRQV� FROOHFWLQJ DQG H[DPLQLQJ DUFKLYDO GDWD ZDV PDGH WR
IXUWKHU VWUHQJWKHQ WKH YDOLGLW\ RI WKH DQDO\VLV �9RVV HW DO�� ������ %\ WULDQJXODWLQJ DOO PHWKRGV
DURXQG WKH SKHQRPHQRQ� WKH JRDO ZDV WR XVH WKH DUFKLYDO GDWD LQ FRPSDULVRQ ZLWK FROOHFWHG
GDWD LQ LQWHUYLHZV DQG REVHUYDWLRQ� 7KLV LV WR EH DEOH WR ILQG FRUUHVSRQGLQJ GLIIHUHQFHV LQ
FKDUDFWHULVWLFV� ZLWK WKH GLIIHUHQFH LQ QXPHULFDO KLVWRULFDO GDWD RI SHUIRUPDQFH� ,W LV LPSRUWDQW
WR DYRLG ELDV �<LQ� ������ DQG WKXV� WKH REVHUYDWLRQV DQG LQWHUYLHZV FDQ LQYHVWLJDWH LI WKH GDWD
KDV EHHQ SRVVLEO\ PDQLSXODWHG� 'DWD VKRXOG WKHQ EH REWDLQHG DQG WUHDWHG HTXDOO\� DV ZHOO DV
UHSUHVHQW WKH VDPH RSHUDWLRQV LQ RUGHU WR EH FRPSDUDEOH�

7KH GDWD ZDV FROOHFWHG IURP VHYHQ FDVH FRPSDQLHV� LQFOXGLQJ ERWK .3,V DQG GHVFULSWLYH GDWD
RI WKH $XWR6WRUH V\VWHP RI HDFK FXVWRPHU� 7KH LGHD EHKLQG FROOHFWLQJ GHVFULSWLYH GDWD ZDV WR
LQFOXGH LW LQ WKH GDWD DQDO\VLV� WR H[DPLQH ZKHWKHU WKHUH DUH DQ\ SDWWHUQV EHWZHHQ
SHUIRUPDQFH �WKH .3,V� DQG WKH GHVFULSWLYH GDWD� 7KHVH .3,V DUH DOVR GHILQHG E\ (OHPHQW
/RJLF WRJHWKHU ZLWK WKH FXVWRPHUV� PDNLQJ WKH GHILQLWLRQ XQLILHG �(OHPHQW /RJLF� ����G��

'DWD DQG IURP ZKDW VRXUFH LW ZDV FROOHFWHG IURP LV IRXQG LQ $SSHQGL[ '� (DFK PRQWK WKH
FXVWRPHUV JHWV D UHSRUW IURP (OHPHQW /RJLF SUHVHQWLQJ WKH $XWR6WRUH SHUIRUPDQFH RI WKH SDVW
PRQWK� )RU WKH DQDO\VLV� .3,V IURP WZR PRQWKV ZHUH FRPELQHG WR FDOFXODWH WKH DYHUDJH
QXPEHUV� WR UHGXFH WKH SUREDELOLW\ WR LQFOXGH DQ\ WHPSRUDU\ H[WUHPH FDVHV LQ WKH QXPEHUV�
,GHDOO\ ZRXOG EH WR XVH GDWD RYHU D ORQJHU SHULRG RI WLPH� EXW DV GDWD IURP WKH $XWR6WRUH LV
RQO\ VWRUHG LQ WKH V\VWHP IRU VKRUW SHULRGV EHIRUH EHLQJ RYHUZULWWHQ� QR PRUH GDWD ZDV
DYDLODEOH�
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��� 'DWD $QDO\VLV
:KHQ SHUIRUPLQJ GDWD DQDO\VLV� 0LOHV HW DO� ������ PHQWLRQV WKUHH PDLQ DFWLYLWLHV WR XVH� GDWD
FRQGHQVDWLRQ� GDWD GLVSOD\� DQG GUDZLQJ DQG YHULI\LQJ FRQFOXVLRQV� 'DWD FRQGHQVDWLRQ UHIHUV
WR VHOHFWLQJ� VLPSOLI\LQJ DQG WUDQVIRUPLQJ UDZ GDWD� 'DWD GLVSOD\ LV WKH SURFHVV RI GLVSOD\LQJ
DQG RUJDQL]LQJ WKH GDWD� WR HQDEOH FRQFOXVLRQV WR EH GUDZQ IURP LW� /DVWO\�
FRQFOXVLRQ�GUDZLQJ DQG YHULILFDWLRQ LV DERXW H[WUDFWLQJ PHDQLQJ IURP WKH GLVSOD\HG GDWD
WKURXJK GLIIHUHQW PHWKRGV� )RU H[DPSOH E\ LGHQWLI\LQJ SDWWHUQV RU UHJXODULWLHV LQ WKH GDWD�

6HFWLRQ ����� DQG ����� EHJLQV ZLWK H[SODLQLQJ KRZ WKH ZLWKLQ�FDVH DQDO\VLV DQG FURVV�FDVH
DQDO\VLV ZDV SHUIRUPHG� DQG WKH WHFKQLTXHV DQG WDFWLFV XVHG IRU GDWD DQDO\VLV� /DVWO\� 6HFWLRQ
������ ������ DQG ��� GHVFULEH KRZ WKH FRQFOXVLRQV ZHUH GUDZQ� YHULILHG� DQG WHVWHG IRU
UREXVWQHVV� SODXVLELOLW\ DQG YDOLGLW\�

����� :LWKLQ�&DVH $QDO\VLV
0LOHV HW DO� ������ VWDWH WKDW GDWD FRQGHQVDWLRQ FDQ EH GRQH WKURXJK D QXPEHU RI PHWKRGV� IRU
H[DPSOH FRGLQJ� JHQHUDWLQJ FDWHJRULHV DQG ZULWLQJ DQDO\WLF PHPRV� 6LQFH WKH LQWHUYLHZ QRWHV
DQG DXGLR UHFRUGLQJ KDG EHHQ FRPSDUHG WR PDNH VXUH DOO GDWD ZDV FROOHFWHG DQG FDWHJRUL]HG�
XVLQJ FRGLQJ DV D PHWKRG IRU DOO WKH FROOHFWHG LQWHUYLHZ GDWD ZDV GHHPHG QRW QHFHVVDU\�
:KHQ FUHDWLQJ WKH GDWD FROOHFWLRQ SURWRFRO� WKH GLIIHUHQW TXHVWLRQV ZHUH GLYLGHG LQWR
FDWHJRULHV� LQ DQ HIIRUW WR PDNH WKH GDWD FROOHFWLRQ IURP LQWHUYLHZV DQG REVHUYDWLRQV DV
FDWHJRUL]HG DQG XQLIRUP DV SRVVLEOH EHWZHHQ WKH PXOWLSOH FDVHV�

$QDO\WLF PHPRLQJ ZDV XVHG WKURXJKRXW WKH GDWD FROOHFWLRQ DOO WKH ZD\ WR ILQDO UHSRUWLQJ�
HVSHFLDOO\ GXULQJ ERWK WKH LQWHUYLHZV DQG REVHUYDWLRQV� 7KH PHPRV ZHUH ZULWWHQ LQ WKH GDWD
FROOHFWLRQ SURWRFRO EXW PDUNHG ZLWK D GLVWLQFWLYH FRORU WR VHSDUDWH WKH GDWD FROOHFWHG IURP
WKRXJKWV� 0LOHV HW DO� ������ PHQWLRQ DQDO\WLF PHPRLQJ DV D IDVW ZD\ RI FDSWXULQJ WKRXJKWV
WKDW RFFXU ZKHQ IRU H[DPSOH FROOHFWLQJ RU DQDO\]LQJ WKH GDWD�

)RU WKH ZLWKLQ�FDVH DQDO\VLV DOO WKH FROOHFWHG GDWD ZDV DOUHDG\ LQ WKH IRUPDW RI D WDEOH GXH WR
WKH GHVLJQ RI WKH GDWD FROOHFWLRQ SURWRFRO� ZLWK TXHVWLRQV LQ WKH OHIW FROXPQ DQG QRWHV LQ WKH
ULJKW FROXPQ� $IWHU WKH GDWD FRQGHQVDWLRQ DQG GDWD GLVSOD\� WKH ILUVW FRQFOXVLRQV FRXOG EH
GUDZQ� $UUDQJLQJ GDWD LQ D WDEOH PDNHV LW HDV\ WR YLHZ DQG HQDEOHV GHWDLOHG DQDO\VLV �0LOHV HW
DO�� ������

����� &URVV�&DVH $QDO\VLV
$IWHU HDFK ZLWKLQ�FDVH DQDO\VLV ZDV GRQH IRU DOO WKH FDVH FRPSDQLHV� D FURVV�FDVH DQDO\VLV
ZDV SHUIRUPHG� 7DEOHV DQG JUDSKLFV� DV 0LOHV HW DO� ������ GLVFXVVHV� ZHUH XVHG WR GLVSOD\ WKH
GDWD IURP WKH LQGLYLGXDO FDVHV WRJHWKHU� DQG HQDEOHG XV WR FRPSDUH FDVHV ZKHQ GRLQJ WKH
FURVV�FDVH DQDO\VLV� )RU H[DPSOH D ILJXUH WKDW PDSSHG RXW WKH HQWLUH SURFHVVHV IRU SXW�DZD\
DQG SLFNLQJ IRU HDFK FDVH FRPSDQ\ ZDV PDGH� ZKLFK PDGH LW HDVLHU WR FRPSDUH WKH SURFHVVHV
DQG KRZ WKDW UHODWHV WR WKHLU SHUIRUPDQFH� 7KH GHFLVLRQ ZDV PDGH WR KDYH RQH WDEOH LQFOXGLQJ
GDWD IURP DOO FDWHJRULHV DQG DOO FDVH FRPSDQLHV� ZKLFK ZRXOG ODUJHO\ UHIOHFW WKH VHWXS RI HDFK

��



FRPSDQ\ DQG KRZ WKH\ DUH SHUIRUPLQJ LQ WKH PRVW FRPPRQ .3,V� 7KLV WDEOH FRXOG QRW
LQFOXGH DOO WKH FROOHFWHG GDWD� VLQFH WKLV ZRXOG EH WRR RYHUZKHOPLQJ DQG KDUG WR DQDO\]H�
7KHUHIRUH DOO WKH GDWD GHHPHG PRVW LPSRUWDQW DQG EHVW UHIOHFW KRZ WKH FDVH FRPSDQLHV DUH
SHUIRUPLQJ DQG GRLQJ WKHLU SURFHVVHV� ZDV LQFOXGHG LQ WKLV WDEOH� ,Q DGGLWLRQ WR WKLV� VHYHUDO
PRUH WDEOHV ZHUH PDGH WKDW LQFOXGHG DOO WKH FROOHFWHG GDWD ZLWKLQ HDFK FDWHJRU\� ZKLFK
HQDEOHG D GHHSHU DQDO\VLV RI WKH GDWD ZLWKLQ HDFK FDWHJRU\� 7KH WHFKQLTXHV DQG WDFWLFV IRU
GUDZLQJ PHDQLQJ IURP GLVSOD\HG GDWD GXULQJ WKH FURVV�FDVH DQDO\VLV DUH IXUWKHU H[SODLQHG LQ
WKH IROORZLQJ VHFWLRQ�

����� 7HFKQLTXHV 	 7DFWLFV IRU 'DWD $QDO\VLV
<LQ ������ SUHVHQWV IRXU DQDO\WLF WHFKQLTXHV WKDW FDQ EH XVHG IRU ERWK ZLWKLQ�FDVH� DQG
FURVV�FDVH DQDO\VLV� SDWWHUQ PDWFKLQJ� H[SODQDWLRQ EXLOGLQJ� WLPH�VHULHV DQDO\VLV� DQG ORJLF
PRGHOV� 2XW RI WKHVH WHFKQLTXHV� SDWWHUQ PDWFKLQJ ZDV XVHG IRU WKH FURVV�FDVH DQDO\VLV� ,Q
DGGLWLRQ WR WKLV� WKH DXWKRU PHQWLRQV RQH WHFKQLTXH VSHFLILFDOO\ IRU FURVV�FDVH DQDO\VLV� ZKLFK
LV FDOOHG FURVV�FDVH V\QWKHVLV� &URVV�FDVH V\QWKHVLV LQYROYHV GLVSOD\LQJ WKH GDWD IURP
LQGLYLGXDO FDVHV LQ WDEOHV ZLWK GLIIHUHQW FDWHJRULHV� DQG ZDV XVHG LQ WKLV WKHVLV� 6LQFH WKH GDWD
IURP WKH LQGLYLGXDO FDVHV DUH GLVSOD\HG WRJHWKHU� LW ZDV HDVLHU WR DQDO\]H� FRPSDUH WKH GDWD
DQG GUDZ FRQFOXVLRQV� $IWHU WKH FRQFOXVLRQV ZHUH GUDZQ LQ WKH FURVV�FDVH DQDO\VLV� WKH
FRQFOXVLRQV KDG WR EH YHULILHG DQG WHVWHG�

0LOHV HW DO� ������ GLVFXVV �� VSHFLILF WDFWLFV IRU GUDZLQJ PHDQLQJ IURP GLVSOD\HG GDWD� RI
WKHVH ZHUH � WDFWLFV XVHG� $OO WKH WHFKQLTXHV DQG WDFWLFV XVHG LQ WKLV WKHVLV IRU WKH ZLWKLQ�FDVH
DQDO\VHV DQG FURVV�FDVH DQDO\VLV DUH SUHVHQWHG LQ 7DEOH ��� EHORZ�

7DEOH ���� 7KH WHFKQLTXHV DQG WDFWLFV XVHG IRU DQDO\]LQJ GDWD�

7HFKQLTXH
�7DFWLF�

8VHG LQ
ZLWKLQ�FDVH
DQDO\VLV�

8VHG LQ
FURVV�FDVH
DQDO\VLV�

+RZ LW ZDV XVHG LQ WKLV WKHVLV� 6RXUFH�

6HHLQJ
SODXVLELOLW\ ; ;

,QWXLWLRQ WKDW DURVH GXULQJ LQWHUYLHZV� REVHUYDWLRQV�
DQG GDWD DQDO\VLV JXLGHG XV WR IXUWKHU H[DPLQH LW ZLWK
RWKHU WDFWLFV �H�J� LI D FHUWDLQ FRQILJXUDWLRQ DIIHFWV
SHUIRUPDQFH PRUH RU OHVV��

0LOHV HW DO�
������

&OXVWHULQJ ; ; &DWHJRULHV ZHUH IRUPHG ERWK LQ WKH GDWD FROOHFWLRQ
SURWRFRO DQG IRU WKH GDWD DQDO\VLV LQ WDEOHV�

0LOHV HW DO�
������

&RXQWLQJ
; ;

7KH FROOHFWHG GDWD WKDW ZHUH TXDQWLILDEOH� ZHUH
GLVSOD\HG LQ QXPEHUV� 7KLV ZDV WR TXLFNO\ VHH DQG
FRPSDUH LQ ODUJH EDWFKHV RI GDWD�

0LOHV HW DO�
������

3DUWLWLRQLQ
J 9DULDEOHV ; ;

7KH .3,V ZHUH FDOFXODWHG IRU ERWK WKH SXW�DZD\ DQG
SLFNLQJ SRUWV� LQVWHDG RI FRPELQLQJ WKHP� 7KLV ZDV WR
PRUH HDVLO\ LGHQWLI\ GLIIHUHQFHV WKDW PLJKW QRW KDYH
EHHQ VSRWWHG RWKHUZLVH�

0LOHV HW DO�
������

)DFWRULQJ
; ;

3URFHVVHV GRQH E\ WKH RSHUDWRU DW WKH SRUWV ZHUH
GLYLGHG LQWR VPDOOHU LQGLYLGXDO WDVNV� ZKLFK ZDV ODWHU
XVHG LQ WKH FURVV�FDVH DQDO\VLV IRU FRPSDULVRQ

0LOHV HW DO�
������

��



EHWZHHQ WKH FRPSDQLHV�

1RWLQJ WKH
UHODWLRQV
EHWZHHQ
YDULDEOHV

; ;

,Q WKH ZLWKLQ�FDVH DQDO\VHV� WKH IUDPHZRUN LQ )LJXUH
��� ZDV XVHG WR LGHQWLI\ UHODWLRQV EHWZHHQ YDULDEOHV�
,Q WKH FURVV�FDVH DQDO\VLV WKH UHODWLRQVKLSV EHWZHHQ
GLIIHUHQW .3,V DUH SUHVHQWHG� DQG KRZ WKH\ DUH
FRUUHODWHG�

0LOHV HW DO�
������

3DWWHUQ
0DWFKLQJ�
1RWLQJ
3DWWHUQV 	
7KHPHV

;

&RPSDULQJ RXU SUHGLFWLRQV ZLWK WKH SDWWHUQV DSSDUHQW
LQ WKH GDWD� $OVR LGHQWLI\LQJ UHFXUULQJ SDWWHUQV RI GDWD
LQ WKH FURVV�FDVH DQDO\VLV�

<LQ
�������

0LOHV HW DO�
������

0DNLQJ
FRQWUDVWV�
FRPSDULVR
QV

;

%HVLGHV QXPEHUV UHSUHVHQWLQJ KLJK RU ORZ QXPEHUV�
FRQGLWLRQDO IRUPDWWLQJ ZDV XVHG IRU QXPEHUV LQ WKH
FURVV�FDVH DQDO\VLV� 7KLV ZDV WR HDVLO\ PDNH
FRPSDULVRQV DQG LGHQWLI\ PD[ DQG PLQ YDOXHV�

0LOHV HW DO�
������

)LQGLQJ
PHGLDWLQJ
YDULDEOHV ;

:KHQ WKH FRUUHODWLRQ EHWZHHQ WZR YDULDEOHV $ DQG %
WKDW VKRXOG EH FRUUHODWHG ZDV QRW HDVLO\ LGHQWLILHG� ZH
WULHG WR ORRN IRU RWKHU YDULDEOHV WKDW FRXOG DIIHFW WKH
FRUUHODWLRQ EHWZHHQ $ DQG %� 7KLV ZDV GRQH
WKURXJKRXW WKH FURVV�FDVH DQDO\VLV�

0LOHV HW DO�
������

&URVV�FDVH
V\QWKHVLV ;

)RU H[DPSOH GLVSOD\LQJ WKH GDWD IURP WKH GLIIHUHQW
FRPSDQLHV LQ WDEOHV DFFRUGLQJ WR GLIIHUHQW GHILQHG
FDWHJRULHV� ZKLFK ZDV GRQH LQ WKH FURVV�FDVH DQDO\VLV�

<LQ ������

����� 9HULI\LQJ &RQFOXVLRQV 	 4XDOLW\ RI 'DWD
0LOHV HW DO� ������ SUHVHQW �� WDFWLFV IRU YHULI\LQJ GDWD TXDOLW\ DQG FRQILUPLQJ WKH ILQGLQJV�
7KH �� WDFWLFV XVHG LQ WKLV WKHVLV DUH LQFOXGHG LQ 7DEOH ��� EHORZ� DORQJ ZLWK KRZ WKH\ ZHUH
XVHG�

7DEOH ���� 7DFWLFV IRU YHULI\LQJ GDWD TXDOLW\ DQG FRQILUPLQJ ILQGLQJV �0LOHV HW DO�� ������

7DFWLF� 8VHG IRU� +RZ LW ZDV XVHG LQ WKLV WKHVLV�

7ULDQJXODWLQJ 'DWD TXDOLW\ 7ULDQJXODWLRQ E\ PHWKRG� ,Q WKLV WKHVLV LQWHUYLHZV� REVHUYDWLRQV DQG
GRFXPHQWV ZHUH XVHG WR WULDQJXODWH WKH ILQGLQJV� 7KHUH ZDV DOVR D
WULDQJXODWLRQ E\ GDWD W\SHV� TXDOLWDWLYH WH[WV IURP LQWHUYLHZV� DXGLR
UHFRUGLQJV IURP LQWHUYLHZV� DQG TXDQWLWDWLYH GDWD IURP GRFXPHQWV�

:HLJKLQJ WKH
HYLGHQFH

'DWD TXDOLW\ ,QIRUPDWLRQ IURP LQWHUYLHZHHV WKDW KDG PRUH H[SHULHQFH RI WKH $XWR6WRUH
DQG WKH UHODWHG SURFHVVHV ZHUH VHHQ DV PRUH YDOLG� $OVR� DQDO\WLF PHPRV
ZHUH ZULWWHQ LQ WKH ILHOG QRWHV UHJDUGLQJ GDWD TXDOLW\ LVVXHV� )RU H[DPSOH
LI WKH LQWHUYLHZHH VDLG RU DSSHDUHG QRW VXUH RI WKHLU DQVZHU� WKLV ZDV QRWHG
�DQG WULDQJXODWHG ZLWK LQIRUPDWLRQ IURP GRFXPHQWV DQG RWKHU SHRSOH DW WKH
FRPSDQ\�� ,Q DGGLWLRQ WR WKLV� WKH YDOLGLW\ RI UHVXOWV ZDV FRPPHQWHG RQ
DIWHU HDFK ZLWKLQ�FDVH DQDO\VLV�

&KHFNLQJ WKH
PHDQLQJ RI
RXWOLHUV

7HVWLQJ D
FRQFOXVLRQ
DERXW D SDWWHUQ

7KH RXWOLHUV LGHQWLILHG GXULQJ WKH DQDO\VLV ZHUH ORRNHG LQWR IXUWKHU� )RU
H[DPSOH LQ WKH FURVV�FDVH DQDO\VLV FHUWDLQ RXWOLHUV DSSHDUHG ZKHQ
FRPSDULQJ WKH SHUIRUPDQFH� 7KHQ RWKHU FRUUHODWHG GDWD ZDV IXUWKHU

��



DQDO\]HG WR XQGHUVWDQG WKH PHDQLQJ RI WKH RXWOLHU�

8VLQJ
H[WUHPH
FDVHV

7HVWLQJ D
FRQFOXVLRQ
DERXW D SDWWHUQ

([WUHPH FDVHV ZHUH XVHG WKH VDPH ZD\ DV RWKHU RXWOLHUV� 7U\LQJ WR
XQGHUVWDQG WKH PHDQLQJ RI LW E\ ORRNLQJ DW RWKHU GDWD� RU XVLQJ LW WR
VXSSRUW D FRQFOXVLRQ DERXW D SDWWHUQ�

)ROORZLQJ XS
VXUSULVHV

7HVWLQJ D
FRQFOXVLRQ
DERXW D SDWWHUQ

(PSLULFDO ILQGLQJV WKDW VXUSULVHG XV ZHUH IXUWKHU ORRNHG LQWR� )RU
H[DPSOH� ZKHQ D FRQILJXUDWLRQ�SURFHVV ZDV GRQH D FHUWDLQ ZD\ WKDW
VXUSULVHG XV� WKH SURV DQG FRQV RI GRLQJ WKH SURFHVV WKDW ZD\ ZHUH
DQDO\]HG DQG GLVFXVVHG�

/RRNLQJ IRU
QHJDWLYH
HYLGHQFH

7HVWLQJ D
FRQFOXVLRQ
DERXW D SDWWHUQ

:KHQ WU\LQJ WR WHVW D FRQFOXVLRQ DERXW D SDWWHUQ� QHJDWLYH HYLGHQFH ZDV
ORRNHG IRU WKDW FRXOG GLVFRQILUP WKDW SDWWHUQ� 7KLV VXJJHVWV WKH GUDZQ
FRQFOXVLRQV DUH WUXH �ZKHQ QHJDWLYH HYLGHQFH ZDV DFWLYHO\ ORRNHG IRU EXW
QRW IRXQG��

0DNLQJ
LI�WKHQ WHVWV

7HVWLQJ
H[SODQDWLRQV

,I�WKHQ WHVWV ZHUH XVHG GXULQJ GLVFXVVLRQV LQ WKH DQDO\VLV� 7KLV ZDV WR WHVW
WKH H[SODQDWLRQV WR PDNH VXUH WKH\ ZHUH ORJLFDO DQG UHDVRQDEOH� (VSHFLDOO\
IRU H[SODQDWLRQV RQ KRZ GLIIHUHQW FRQILJXUDWLRQV ZRXOG HYHQWXDOO\ OHDG WR
DIIHFW DQ\ RI WKH SHUIRUPDQFH .3,V�

5XOLQJ RXW
VSXULRXV
UHODWLRQV

7HVWLQJ
H[SODQDWLRQV

$V PHQWLRQHG XQGHU ³8VLQJ H[WUHPH FDVHV´� RWKHU FRUUHODWHG GDWD ZDV
ORRNHG DW ZKHQ D UHODWLRQVKLS EHWZHHQ WZR RU PRUH YDULDEOHV VHHPHG WR EH
IDOVHO\ DWWULEXWHG� 7KLV ZDV HVSHFLDOO\ GRQH LQ WKH FURVV�FDVH DQDO\VLV
ZKHUH VHYHUDO SDWWHUQV DQG H[SODQDWLRQV ZHUH H[DPLQHG� ,I SURRI ZDV
IRXQG WKDW UHODWLRQV ZHUH IDOVHO\ DWWULEXWHG� WKLV ZDV FOHDUO\ VWDWHG LQ WKH
DQDO\VLV�

5HSOLFDWLQJ D
ILQGLQJ

7HVWLQJ
H[SODQDWLRQV

5HSOLFDWLQJ ZDV SHUIRUPHG DV GDWD IURP REVHUYDWLRQV� DXGLR UHFRUGLQJV
IURP LQWHUYLHZV� DQG TXDOLWDWLYH WH[W IURP LQWHUYLHZV� ZDV FROOHFWHG�
$GGLWLRQDOO\� ZKHQ SDWWHUQV ZHUH IRXQG LQ WKH ZLWKLQ�FDVH RU FURVV�FDVH
GLVSOD\� LW ZDV WUDFNHG LQ DOO FDVHV WR LQYHVWLJDWH LI WKH SDWWHUQ ZDV
UHSHDWHG�

&KHFNLQJ RXW
ULYDO
H[SODQDWLRQV

7HVWLQJ
H[SODQDWLRQV

7KLV ZDV HVSHFLDOO\ GRQH LQ WKH FURVV�FDVH DQDO\VLV� ZKHQ PXOWLSOH
SDWWHUQV ZHUH H[DPLQHG LQ WKH FROOHFWHG GDWD� :KHQ DQ H[SODQDWLRQ
EHFDPH LQFUHDVLQJO\ PRUH FRPSHOOLQJ ZLWK PRUH YDULHG VRXUFHV RI
HYLGHQFH� WKDW H[SODQDWLRQ ZDV FKRVHQ�

*HWWLQJ
IHHGEDFN
IURP
SDUWLFLSDQWV

7HVWLQJ
H[SODQDWLRQV

7KLV ZDV GRQH E\ VHQGLQJ WKH ZLWKLQ�FDVH VXPPDU\ DQG DQDO\VLV WR HDFK
FDVH FRPSDQ\ IRU YHULILFDWLRQ� $OVR� HPSOR\HHV DW (OHPHQW /RJLF JDYH
IHHGEDFN RQ WKH DQDO\VLV� WR FRQILUP WKHUH ZHUH QR FRQIOLFWLQJ RU LOORJLFDO
H[SODQDWLRQV LQ WKH DQDO\VLV�

��



��� 4XDOLW\ RI 5HVHDUFK
)RU WKH WKHVLV PHWKRG� ILYH FULWHULD ZHUH XVHG WR HYDOXDWH WKH UHVHDUFK TXDOLW\� FRQVWUXFW
YDOLGLW\� LQWHUQDO YDOLGLW\� H[WHUQDO YDOLGLW\� UHOLDELOLW\ �<LQ� ����� *LEEHUW HW DO�� ������ DQG
REMHFWLYLW\ �0LOHV HW DO�� ������ 7KHVH FULWHULD ZHUH FRQVLGHUHG LQ RUGHU WR OLPLW ELDV DQG PDNH
WKH VWXG\ DV YDOLG DV SRVVLEOH� DV EHHQ UHFRPPHQGHG ZLWKLQ FDVH VWXG\ WDFWLFV �<LQ� ������
6LPLODU FULWHULD DUH OLVWHG LQ RWKHU OLWHUDWXUH VXFK DV 0LOHV HW DO� ������� DQG VKDUH VLPLODU
GHVFULSWLRQV� 7KH JRDO ZLWK WKH TXDOLW\ RI UHVHDUFK LV WR SURYLGH WUDQVSDUHQF\ DQG PDNH VXUH
WKDW WKH ILQGLQJV DUH SURSHUO\ VXSSRUWHG E\ DQ H[WHQVLYH DQG ULJRURXV UHVHDUFK PHWKRGRORJ\�
7KHVH DUH VXPPDUL]HG LQ 7DEOH ��� EHORZ�

7DEOH ���� &DVH 6WXG\ 7DFWLFV IRU 'HVLJQ 7HVWV� PRGLILHG YHUVLRQ LQVSLUHG E\ <LQ ������ DQG
0LOHV HW DO� �������

7HVWV� &DVH 6WXG\ 7DFWLF� 3KDVH RI UHVHDUFK LQ
ZKLFK WDFWLF RFFXUV�

&RQVWUXFW YDOLGLW\ 䙜 8VH PXOWLSOH VRXUFHV RI HYLGHQFH
䙜 +DYH NH\ LQIRUPDQWV UHYLHZ GUDIW FDVH VWXG\ UHSRUW

'DWD FROOHFWLRQ
&RPSRVLWLRQ

,QWHUQDO YDOLGLW\ 䙜 'R SDWWHUQ PDWFKLQJ
䙜 $GGUHVV ULYDO H[SODQDWLRQV
䙜 8VH ORJLF PRGHOV
䙜 7ULDQJXODWLRQ RI PHWKRGV

'DWD DQDO\VLV
'DWD DQDO\VLV
'DWD DQDO\VLV
'DWD DQDO\VLV

([WHUQDO YDOLGLW\ 䙜 8VH WKHRU\ LQ VLQJOH�FDVH VWXGLHV
䙜 8VH UHSOLFDWLRQ ORJLF LQ PXOWLSOH�FDVH VWXGLHV

5HVHDUFK GHVLJQ
5HVHDUFK GHVLJQ

5HOLDELOLW\ 䙜 8VH FDVH VWXG\ SURWRFRO
䙜 'HYHORS FDVH VWXG\ GDWDEDVH

'DWD DQDO\VLV
'DWD DQDO\VLV

2EMHFWLYLW\ �0LOHV
HW DO�� �����

䙜 (YDOXDWH DQG DVVHVV WKH SRVVLELOLW\ RI UHVHDUFKHU ELDV
䙜 &RQVWUXFW D WUDQVSDUHQW DQG H[SOLFLWO\ GHWDLOHG PHWKRG

'DWD DQDO\VLV
5HVHDUFK GHVLJQ

����� &RQVWUXFW 9DOLGLW\
7KH FRQVWUXFW YDOLGLW\ FRQFHUQV WKH SRVVLELOLW\ WKDW WKH UHVHDUFK ODFNV D ³VXIILFLHQWO\
RSHUDWLRQDO VHW RI PHDVXUHV DQG WKDW µVXEMHFWLYH¶ MXGJPHQWV DUH XVHG WR FROOHFW WKH GDWD´ �<LQ�
����� S����� 7R FRXQWHUDFW WKLV� DV VWDWHG LQ 7DEOH ���� SURSHU XVH RI PXOWLSOH VRXUFHV RI
HYLGHQFH� DQG UHYLHZLQJ WKH FDVH VWXG\ UHSRUWV WKURXJK VHOHFWHG NH\ SHRSOH FDQ EH PDGH�
7KHUHIRUH� WKH XVH RI PXOWLSOH VRXUFHV VXFK DV REVHUYDWLRQV RQ�VLWH� JDWKHUHG UDZ GDWD� DQG
LQWHUYLHZV� DUH HIIRUWV WDNHQ WKURXJK WKH FDVHV� 7KH WZR WHVWV QHHGHG IRU WKLV WR EH IXOILOOHG LV
WR SURSHUO\ GHILQH WKH SUREOHP LQ VSHFLILF FRQFHSWV� WRJHWKHU ZLWK LGHQWLI\LQJ RSHUDWLRQDO
PHDVXUHV �<LQ� ������ )RU WKLV WKHVLV� WKH GHILQLWLRQ RI SHUIRUPDQFH EHFRPHV WKH FHQWHU LVVXH�
WRJHWKHU ZLWK VXLWDEOH .3,V WR PHDVXUH SHUIRUPDQFH� DV SURYLGHG LQ 7DEOH ���� $OVR� DV
GHSLFWHG LQ )LJXUH ���� DIWHU FRPSOHWLQJ WKH ZLWKLQ�FDVH DQG FURVV�FDVH DQDO\VLV� WKH ILQGLQJV
ZHUH SUHVHQWHG WR WKH LQGXVWU\ H[SHUWV DW (OHPHQW /RJLF IRU LQSXW� DQG ZLWKLQ�FDVH SUHVHQWHG
WR DQDO\]HG FRPSDQLHV UHVSHFWLYHO\�

��



����� ,QWHUQDO 9DOLGLW\
7KH LQWHUQDO YDOLGLW\ EHFRPHV LPSRUWDQW LQ WKLV WKHVLV� VLQFH WKH UHVHDUFK TXHVWLRQV FLUFOH
DURXQG ILQGLQJ FRUUHODWLRQV EHWZHHQ XQNQRZQ IDFWRUV DQG $XWR6WRUH SHUIRUPDQFH� ,QWHUQDO
YDOLGLW\ FRQFHUQV WKH SRVVLEOH JDS RI NQRZOHGJH LI WKH WKHVLV ZRXOG FRQFOXGH WKDW IDFWRU [
OHDGV WR UHVXOW \� ZKLOH XQNQRZLQJO\ RYHUORRNLQJ IDFWRU ]� ZKLFK DIIHFWV \ �<LQ� ������
,QWHUQDO YDOLGLW\ FRQFHUQV LI WKH ILQGLQJV DQG FRQFOXVLRQV PDNH VHQVH� DQG WKDW HIIRUWV VKRXOG
EH WDNHQ WR PDNH VXUH WKDW WKH FRQFOXVLRQV DUH LQGHHG ORJLFDO DQG DFFXUDWH� ,Q WKLV WKHVLV� VDLG
HIIRUWV WR UHDFK LQWHUQDO YDOLGLW\� RU FUHGLELOLW\ �0LOHV HW DO�� ������ DUH WKH WULDQJXODWLRQ RI
PHWKRGV� WKH YHULILFDWLRQ RI ZLWKLQ�FDVH� DQG FURVV�FDVH DQDO\VLV ZLWK (OHPHQW /RJLF DQG
FRPSDQLHV �0LOHV HW DO�� ������ WRJHWKHU ZLWK XVLQJ ORJLF PRGHOV DQG SDWWHUQ PDWFKLQJ �<LQ�
������ 7ULDQJXODWLRQ RI GDWD ERWK FROOHFWHG WKURXJK REVHUYDWLRQV� LQWHUYLHZV� DQG FROOHFWHG
IURP GDWDEDVHV� LQFUHDVHV WKH FUHGLELOLW\ LI DOO GDWD VRXUFHV LQGLFDWH VLPLODU ILQGLQJV� %\
FRQGXFWLQJ WKH YHULILFDWLRQV� WKH SUREDELOLW\ RI QRQ�ORJLFDO UHDVRQLQJ RU PLVVHG HOHPHQWV WR
VXUIDFH DUH JUHDWHU� ,QGXVWU\ H[SHUWV DW (OHPHQW /RJLF DUH UHJXODUO\ FRQGXFWLQJ LPSURYHPHQW
ZRUNVKRSV ZLWK WKHLU FXVWRPHUV WR LGHQWLI\ VLPLODU SDWWHUQV RI SHUIRUPDQFH�GHFUHDVLQJ
IDFWRUV� DQG WKHLU LQSXW WKHUHIRUH EHFRPHV YDOXDEOH� 6LQFH WKH ULVN RI LQWHUIHUHQFH RFFXUULQJ
GXULQJ SURFHVVHV QRW GLUHFWO\ REVHUYDEOH� PHDVXUHV RI FDXWLRQ� YHULI\LQJ PHWKRGV DQG
ILQGLQJV ZHUH WDNHQ� 7KHVH DUH IRU H[DPSOH LQVWDQFHV ZKHUH WKH $XWR6WRUH DOJRULWKP¶V
GHFLVLRQ PDNLQJ LV QRW REVHUYDEOH� RU VLWXDWLRQV ZKHUH SRRU FRPSXWHU KDUGZDUH FDQ EH D
OLPLWLQJ IDFWRU ZKHQ LQWHUDFWLQJ ZLWK D XVHU� FDXVLQJ ORQJ ORDGLQJ WLPHV�

����� ([WHUQDO 9DOLGLW\
([WHUQDO YDOLGLW\ FRQVLGHUV KRZ WUDQVIHUDEOH� RU JHQHUDOL]DEOH WKH ILQGLQJV DUH� KRZ ZHOO WKH\
ILW LQ DQRWKHU FRQWH[W �0LOHV HW DO�� ������ ,Q WKH FDVH RI WKLV WKHVLV� WKH JHQHUDOL]DELOLW\ ERLOV
GRZQ WR GLIIHUHQW FRQWH[WV RI $XWR6WRUH XVH� %HLQJ FRPSUHKHQVLYH LQ WKH GHYHORSPHQW RI
PHWKRGRORJ\ DQG GHVFULSWLRQ RI WKH VHWWLQJ� ZDV RQH RI WKH HIIRUWV WDNHQ LQ RUGHU WR PDNH WKH
PHWKRG DSSOLFDEOH WR WKH JHQHUDO FDVH� 2WKHU HIIRUWV WR UHDFK H[WHUQDO YDOLGLW\ DUH VXJJHVWHG DV
XVLQJ D GLYHUVH VDPSOH JURXS WR LQFUHDVH WKH DSSOLFDELOLW\� H[SOLFLWO\ VWDWH HYHQWXDO OLPLWV LQ
JHQHUDOL]LQJ WKH DSSURDFK� DQG KDYLQJ ILQGLQJV DJUHHG XSRQ IURP UHDGHUV EHLQJ FRQVLVWHQW
ZLWK WKHLU RZQ H[SHULHQFH �0LOHV HW DO�� ������ 7KH VHOHFWHG FDVHV DUH EHWZHHQ D UDQJH RI
EXVLQHVVHV DQG HQFRXUDJHV WKH EURDGHU DSSOLFDELOLW\ RYHU D YDULHW\ RI FDVHV� ZKLFK HQVXUHV LW
EHLQJ PRUH WUDQVIHUDEOH� /DVWO\� E\ UHYLHZLQJ WKH GUDIW RI WKH ZLWKLQ�FDVH DQG WKH FURVV FDVH
DQDO\VLV ZLWK ERWK WKH FRPSDQLHV H[DPLQHG� DV ZHOO DV NH\ SHRSOH DW (OHPHQW /RJLF� WKH
ILQGLQJV VKRXOG EH VKDULQJ FKDUDFWHULVWLFV WKDW FRUUHVSRQG WR WKHLU SHUFHSWLRQ ZRUNLQJ ZLWK
WKHVH TXHVWLRQV�

����� 5HOLDELOLW\
7R FRQGXFW D UHOLDEOH VWXG\� WKH GDWD FROOHFWLRQ SURFHGXUH VKRXOG EH DEOH WR EH UHSHDWHG� E\
DQ\RQH� DQG UHVXOW LQ WKH VDPH ILQGLQJV �<LQ� ������ 7KH VWXG\ VKRXOG KDYH EHHQ FRQGXFWHG
ZLWK FDUH� WUDQVSDUHQF\� DQG FRQVLVWHQWO\ LQ LWV PHWKRG �0LOHV HW DO�� ������ +HUH� WKH FDVH
VWXG\ SURWRFRO FRPHV LQ ZLWK LWV LPSRUWDQFH� %\ PDNLQJ WKH VWHSV RI WKH PHWKRG DV
RSHUDWLRQDO DQG GRFXPHQWHG DV SRVVLEOH� LW UDLVHV WKH SRVVLELOLW\ RI UHDFKLQJ WKH VDPH UHVXOWV�

��



7KLV� WRJHWKHU ZLWK WKH H[WHQVLYH GDWD FROOHFWLRQ SURWRFRO DQG KRZ LW ZDV GHYHORSHG� WKH
FROOHFWLRQ RI LQWHUYLHZ GDWD VKDUHV WKH VDPH H[SHFWDWLRQV� 6LQFH WKH LQWHUYLHZV ZLWK FDVH
FRPSDQLHV ZHUH LQ D VHPL�VWUXFWXUHG IRUPDW� LW DOORZHG IRU IXUWKHU FODULILFDWLRQ TXHVWLRQV WR
IXOO\ XQGHUVWDQG WKH SURFHVVHV� :LWK WKH SURYLGHG FDWHJRUL]DWLRQ RI DQVZHUV� DQG
FRPSUHKHQVLYH LQWHUYLHZ TXHVWLRQV FRYHULQJ WKH SURFHVVHV� WKH JRDO ZDV WR IXOO\ FRYHU HDFK
SURFHVV� DQG DQVZHU ZKDW WKH LQWHUYLHZ WDEOH VXJJHVWV WKH LQWHUYLHZ VKRXOG FRYHU� :H DV
UHVHDUFKHUV HQVXUHG WR KDYH FOHDUO\ VSHFLILHG UROHV WKURXJKRXW WKH GDWD JDWKHULQJ SURFHVV� RQH
WDNLQJ QRWHV DERXW WKH DQVZHUV DQG UHFRUGLQJ� ZKLOH WKH RWKHU OHDGV WKH LQWHUYLHZ� $OVR�
FOHDUO\ GHILQHG UHVHDUFK TXHVWLRQV DQG FRQFUHWH GHILQLWLRQV RI SHUIRUPDQFH KLQGHU GLIIHUHQW
RXWFRPHV EDVHG RQ PLVXQGHUVWDQGLQJV� %\ H[SOLFLWO\ GHILQLQJ WKH SDUDPHWHUV H[DPLQHG� LW
ORZHUV WKH ULVN RI JHWWLQJ D GLIIHUHQW UHVXOW EHFDXVH RI RWKHU SDUDPHWHUV EHLQJ FRQVLGHUHG DV
FKRVHQ RU OHIW XQVDLG�

����� 2EMHFWLYLW\
2EMHFWLYLW\ UHIHUV WR UHPDLQLQJ REMHFWLYH�QHXWUDO DQG NHHSLQJ WKH ELDVHV WR D PLQLPXP GXULQJ
WKH SURFHVV� DQG EHLQJ WUDQVSDUHQW DQG H[SOLFLWO\ KLJKOLJKWLQJ DUHDV ZKHUH LQHYLWDEOH ELDV PD\
EH DSSHDULQJ �0LOHV HW DO�� ������ 1HLWKHU RI WKH WZR UHVHDUFKHUV KDYH DQ\ IRUP RI SUHYLRXV
FRQQHFWLRQ WR WKH FRPSDQLHV QRU WR (OHPHQW /RJLF� +RZHYHU� WKH SURMHFW LV LQIOXHQFHG E\ WKH
SUHVHQFH RI (OHPHQW /RJLF VLQFH WKH WKHVLV LGHD ILUVW ZDV LQLWLDOL]HG IURP WKHLU SDUW� DV
VRPHWKLQJ LQ QHHG RI LQYHVWLJDWLRQ� 7KH SURMHFW LV DOVR IXQGHG E\ (OHPHQW /RJLF� DQG WKH
UHVHDUFKHUV DUH EHLQJ FRPSHQVDWHG IRU FRQGXFWLQJ WKLV UHVHDUFK� 7KLV FDQ DFW DV D GULYHU RI
³QHHG WR UHDFK UHVXOWV´� VLQFH WKH H[SHFWDWLRQV DQG KRSHV IURP (OHPHQW /RJLF DUH WR KDYH
FRQFUHWH UHVXOWV DIWHU WKLV WKHVLV� 7KH FDVH FRXOG EH WKDW QR FOHDU IDFWRU FDQ XQDQLPRXVO\ EH
WKH FDXVH RI LQFUHDVLQJ RU GHFUHDVLQJ SHUIRUPDQFH� DQG WKH IDFW WKDW WKH IXQGHUV H[SHFW
UHVXOWV� WKDW FRQFOXVLRQ ZRXOG VXEFRQVFLRXVO\ EH XQGHVLUHG IURP WKH UHVHDUFKHUV¶ SDUW� $OVR�
WKH FDVH FRPSDQLHV DUH FXVWRPHUV RI (OHPHQW /RJLF DQG GHFLGHG IURP WKHLU SDUW� OLPLWLQJ WKH
UHVHDUFKHUV LQIOXHQFH LQ VHOHFWLRQ RI FDVHV� +RZHYHU� D EURDGHU VHOHFWLRQ RI FRPSDQLHV ZHUH
SUHVHQWHG LQLWLDOO\� DQG ZHUH QDUURZHG GRZQ E\ WKH UHVHDUFKHUV LQ FRRSHUDWLRQ ZLWK (OHPHQW
/RJLF¶V NQRZOHGJH DERXW WKHLU FXVWRPHUV DQG WKH JHRJUDSKLFDO ORFDWLRQ RI FXVWRPHUV� 7KLV WR
PDNH WKH FRPSDQ\ YLVLWV IOH[LEOH DQG GRDEOH FRQVLGHULQJ WKH OLPLWHG WLPH RI WKLV WKHVLV� %HLQJ
WKRURXJK DQG LQ GHWDLO GHVFULELQJ WKH SURFHGXUH RI WKH FDVH DQDO\VLV WRJHWKHU ZLWK WKH GDWD
FROOHFWLRQ SURWRFRO� UHGXFHV WKH ULVN RI EHLQJ VXEMHFWLYH �0LOHV HW DO�� ������ .HHSLQJ WKH
UHVHDUFK SURFHVV DV RSHUDWLRQDO DQG SURSHUO\ GRFXPHQWHG DV SRVVLEOH� ZLWK D FRQWLQXRXV
HYDOXDWLRQ RQ LQVWDQFHV ZKHUH LQWHUQDO RU H[WHUQDO ELDVHV FDQ RFFXU� DUH DOVR PHDVXUHV WKDW
KDYH EHHQ WDNHQ LQ RUGHU WR FRXQWHU VXEMHFWLYLW\�
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�� (PSLULFDO ILQGLQJV � &DVH VXPPDULHV
7KLV FKDSWHU VXPPDUL]HV WKH HPSLULFDO VWXGLHV ZLWK GHVFULSWLRQV RI WKH FDVH FRPSDQLHV DQG
WKHLU PDLQ RSHUDWLRQV� DORQJ ZLWK D SURFHVV PDS IRU SXW�DZD\ DQG SLFNLQJ� $V SUHYLRXVO\
PHQWLRQHG� WKH GDWD ZDV JDWKHUHG WKURXJK LQWHUYLHZV� REVHUYDWLRQV� DQG DUFKLYDO GDWD IURP
(OHPHQW /RJLF� $V HDUOLHU H[SODLQHG� WKH FDVH FRPSDQLHV DUH DOO FXVWRPHUV RI (OHPHQW /RJLF
DQG KDYH DQ $XWR6WRUH XQLW LQVWDOOHG ZLWK YDU\LQJ VL]H DQG SXUSRVHV� 6RPH HOHPHQWV DUH WKH
VDPH IRU HYHU\ FRPSDQ\� VXFK DV WKH XVDJH RI FRQYH\RUV IURP SLFNLQJ SRUWV DQG XVLQJ VKDUHG
VWRUDJH SROLF\ �PHQWLRQHG LQ 6HFWLRQ ������� 7KXV� WKHVH DVSHFWV KDYH EHHQ H[FOXGHG IURP WKH
VFRSH� )XUWKHUPRUH� DOO FRPSDQLHV DUH XVLQJ WKH VDPH LQWHJUDWLQJ VRIWZDUH H0DQDJHU�
SURYLGHG E\ (OHPHQW /RJLF�

'XULQJ WKH WKHVLV� WKH GDWD ZDV JDWKHUHG LQ WKUHH GLIIHUHQW WDEOHV WR PDLQWDLQ DQ RYHUYLHZ�
GHVFULSWLYH GDWD� SXW�DZD\ GDWD� DQG SLFNLQJ GDWD� ([DPSOHV RI GHVFULSWLYH GDWD DUH WKH
QXPEHU RI SRUWV� URERWV� RUGHU OLQHV SHU GD\ WKDW WKH FRPSDQ\ KDV� %RWK WKH SXW�DZD\� DQG
SLFNLQJ WDEOHV LQFOXGHG GDWD UHOHYDQW IRU HDFK SURFHVV� 7KHVH WKUHH WDEOHV DUH IRXQG LQ
$SSHQGL[ (�

��� &RPSDQ\ )� �)DVKLRQ ��

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ )� RSHUDWHV D ZDUHKRXVH IRU VHOOLQJ FORWKHV %�& WKURXJK WKHLU ZHEVLWH� D WKLUG
SDUW\ FRPSDQ\� DQG %�%� 7KH\ KDYH KDG WKHLU $XWR6WRUH IRU DURXQG RQH \HDU VLQFH WKH\ ZHQW
OLYH� ZKLFK VWRUHV ��. XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW RI ��.�

%HVLGHV WKH PDMRULW\ RI FORWKHV VWRUHG LQ $XWR6WRUH �a����� WKH\ VHOO VKRHV DQG VRPH
DGGLWLRQDO LWHPV LQ WKH VPDOOHU IXUQLWXUH FDWHJRU\ QRW VWRUHG LQ WKH $XWR6WRUH� 7KH ZDUHKRXVH
FRQVLVWV RI DQ $XWR6WRUH� D EXIIHU ]RQH� DQG DQ RYHUVL]H ]RQH� 7KH EXIIHU ]RQH UHSUHVHQWV
URXJKO\ ��� RI DOO UHFHLYLQJ JRRGV DQG UHILOOV WKH $XWR6WRUH RQFH UHILOO WDVNV DUH EHLQJ
WULJJHUHG E\ WKH :06� :KHQ JRRGV DUH UHFHLYHG LQ WKH ZDUHKRXVH� 7KH :06 LQIRUPV WKH
RSHUDWRUV KRZ PXFK RI WKH DUULYHG JRRGV WKDW VKRXOG EH ORDGHG LQWR WKH $XWR6WRUH� DQG KRZ
PXFK VKRXOG EH SXW LQ WKH EXIIHU ]RQH� ,Q WRWDO WKH $XWR6WRUH KDV �� SRUWV� ZLWK IRXU SRUWV
GHGLFDWHG IRU SXW�DZD\ DQG �� GHGLFDWHG IRU SLFNLQJ� 7KHVH SRUWV DUH RSHQ DQG FORVHG
G\QDPLFDOO\ GHSHQGLQJ RQ KRZ PXFK ZRUN WKHUH LV WR GR LQ SXW�DZD\ RU SLFNLQJ� 2YHU WKH
H[DPLQHG WLPH SHULRG� WKH QXPEHU RI URERWV SHU DYHUDJH RSHQ SRUWV DUH ���� URERWV�SRUW� 7KH
UHOHDVH RI RUGHU WR H0DQDJHU LV PRVWO\ KDQGOHG DXWRPDWLFDOO\� EXW PDQXDO RUGHU UHOHDVH IRU
VSHFLILF PDUNHWV RFFXUV� 7KHUH LV DQ XSSHU OLPLW RI RUGHU WKDW WKH\ UHOHDVH DW D WLPH� WR SUHYHQW
WRR PDQ\ RUGHUV EHLQJ UHOHDVHG DW RQFH� 5HJDUGLQJ JLYLQJ WKH URERWV PRUH WLPH WR SUHSDUH
ELQV� WKH RSHUDWRUV DW )� KDYH EUHDNV DW WKH VDPH WLPHV GXULQJ WKH GD\ ZKHQ ZRUNORDG LV KLJK�
RWKHUZLVH WKH\ GR QRW KDYH EUHDNV DW WKH VDPH WLPH� 7KH\ DUH XWLOL]LQJ WKH IRUHFDVWLQJ
IXQFWLRQ WKDW LQFUHDVHV SRVVLELOLWLHV IRU SUHSDUDWLRQ RI ELQV LQ H[FKDQJH IRU URERW FDSDFLW\� ,W
LV D VRIWZDUH VHWWLQJ WKDW WDNHV ELQV ³WR EH SLFNHG LQ WKH QH[W RUGHU UHOHDVH´ LQWR DFFRXQW ZKHQ
KDQGOLQJ ELQV� )RU H[DPSOH� LI D VSHFLILF ELQ LV WR EH UHWULHYHG LQ WKH QH[W SLFN ZDYH� WKH
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URERWV ZLOO WU\ WR NHHS WKDW ELQ RQ WKH WRS OD\HU� 7KLV HVVHQWLDOO\ FDXVHV PRUH DFWLYLWLHV IRU WKH
URERWV WR FRQGXFW�

)RU SXW�DZD\� WKH JRRGV DUULYH LQ VHDOHG FDUWRQV RQ SDOOHWV WKDW QHHG WR EH RSHQHG IRU
SXW�DZD\� 3ULRU WR WKLV� WKH JRRGV KDYH EHHQ VRUWHG EDVHG RQ 6.8 W\SH� DV ZHOO DV FRXQWHG�
7KH UHWXUQV KRZHYHU� DUULYH LQ ODUJHU FDUWRQV ZLWK PL[HG 6.8V� DOUHDG\ TXDOLW\ FKHFNHG DQG
SDFNDJHG H[WHUQDOO\� UHDG\ WR EH SXW LQ� )� KDV WZR JXLGHOLQHV IRU SXW�DZD\� ,Q WKH VHDVRQ
EHWZHHQ VSULQJ DQG VXPPHU DOO 6.8V XS WR ��/ DUH VWRUHG LQ $XWR6WRUH� ZKLOH LQ WKH VHDVRQ
EHWZHHQ DXWXPQ DQG ZLQWHU DOO 6.8V XS WR ��/ DUH VWRUHG LQ $XWR6WRUH� )� UHJXODWHV KRZ
PDQ\ GLIIHUHQW ELQV D SURGXFW VKRXOG EH SXW�DZD\ LQ� WR PDNH VXUH WKHUH LV DYDLODELOLW\ RI
FHUWDLQ SURGXFWV LQ WKH $XWR6WRUH� 7KLV LV GRQH E\ XVLQJ SDUDPHWHUV LQ WKHLU :06�

)RU SLFNLQJ WKHUH DUH IRXU GLIIHUHQW TXHXHV� ZKLFK DUH� 1RUPDO� &RQVROLGDWLRQ� %�%� DQG
7KLUG SDUW\� 7KH\ SULRULWL]H WKH WKLUG SDUW\ FRPSDQ\ UHVHOOHU LQ WKH EHJLQQLQJ RI WKH VKLIW GXH
WR HDUOLHU VKLSSLQJ� +RZHYHU� QR SLFN ZDYHV DUH XVHG WR KDQGOH WKH GLIIHUHQW VKLSPHQW
VFKHGXOHV� :KHQ FKRRVLQJ ZKDW ELQ WR SLFN WKH SURGXFW IURP� WKH URERWV DSSO\ WKH )LUVW ,Q
)LUVW 2XW�SULQFLSOH �),)2� DV SLFN VWUDWHJ\� 7KH SLFNLQJ PHWKRG XVHG E\ WKH RSHUDWRUV LV
VLQJOH RUGHU SLFNLQJ� ZKLFK PHDQV EDWFK SLFNLQJ LV QRW XVHG� 2UGHU FRQVROLGDWLRQ DQG %�%
TXHXHV DUH ERWK SLFNHG IURP GHGLFDWHG SRUWV� WR HDVH WKH SUHSDUDWLRQV QHHGHG LQ WHUPV RI
HTXLSPHQW� 6DPH ORJLF IROORZV E\ WKH SXW�DZD\ RI UHWXUQV� ZLWK D GHGLFDWHG SRUW ZRUNLQJ LQ
WKH TXHXH WKDW RQO\ KDV WKH ǩ ELQV� WR DYRLG XQQHFHVVDU\ TXHXH FKDQJHV LQ WKH SRUW�
3HUIRUPDQFH DFFRUGLQJ WR WKH FRPSDQ\ LV KRZ PDQ\ SFV�K WKH\ DUH GRLQJ IRU SXW�DZD\ DQG
SLFNLQJ� DV ZHOO DV KRZ PDQ\ ELQ SUHVHQWDWLRQV�K WKH\ DUH DFKLHYLQJ�

����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
7KH ZDUHKRXVH RSHUDWLRQ SURFHVV PDSV� DV GHSLFWHG LQ )LJXUH ��� DQG ��� EHORZ� FRQWDLQ WKH
GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG SLFNLQJ SURFHVV DURXQG $XWR6WRUH�
:LWK D KLJK YROXPH RI UHWXUQV� SXW�DZD\ SURFHVVHV DUH SDUDOOHO ZLWK WZR IORZV� RQH EHLQJ
UHWXUQV DQG WKH RWKHU UHJXODU SXW�DZD\ IURP EXIIHU RU LQERXQG� 7KH SLFNLQJ SURFHVVHV DUH
PDLQO\ VWUXFWXUHG LQ WZR VHWXSV DV ZHOO� %�& UHYROYLQJ DURXQG WKH FRQYH\RU� DQG %�% DQG
FRQVROLGDWLRQ ZRUNLQJ ZLWK FRQVROLGDWLRQ FDUWV�
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)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

��



��� &RPSDQ\ )� �)DVKLRQ ��

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ )� LV VHOOLQJ FORWKHV IRU %�& H�FRPPHUFH WKURXJK WKHLU RZQ ZHEVLWH� DV ZHOO DV D
VPDOOHU %�% IORZ� 7KH\ KDYH KDG WKHLU $XWR6WRUH IRU EHWZHHQ WZR DQG WKUHH \HDUV VLQFH WKH\
ZHQW OLYH� ZKLFK VWRUH ��. XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW RI ���.� $URXQG ���
RI DOO WKHLU 6.8V FDQ EH VWRUHG LQ WKH $XWR6WRUH� ZKLOH WKH UHVW KDYH WR EH VWRUHG LQ WKH
RYHUVL]H ]RQH� $SSUR[LPDWHO\ ��� RI DOO LQFRPLQJ JRRGV DUH VWRUHG LQ WKH $XWR6WRUH DQG WKH
UHVW LQ WKH EXIIHU ]RQH� EXW LI WKH JRRGV FRQVLVW RI FDPSDLJQ SURGXFWV� RU SURGXFWV H[SHFWHG WR
VHOO IDVW� ���� RI LQERXQG LV GLUHFWHG WR WKH $XWR6WRUH� :KHQ VWRFN OHYHOV DUH ORZ� WKH :06
WULJJHUV UHILOO WDVNV IRU WKH $XWR6WRUH� ,Q WRWDO WKH $XWR6WRUH KDV �� SRUWV� � GHGLFDWHG IRU
SXW�DZD\ DQG �� IRU SLFNLQJ WKDW DUH RSHQHG DQG FORVHG G\QDPLFDOO\ GHSHQGLQJ RQ WKH
ZRUNORDG� 2YHU WKH H[DPLQHG WLPH SHULRG� WKH QXPEHU RI URERWV SHU DYHUDJH RSHQ SRUWV DUH
���� URERWV�SRUW� 7KH RUGHU UHOHDVH WR H0DQDJHU LV KDQGOHG PDQXDOO\� ZKHUH DQ XSSHU OLPLW RI
RUGHUV WKH\ UHOHDVH DW D WLPH H[LVWV WR SUHYHQW WRR PDQ\ RUGHUV EHLQJ UHOHDVHG DW D WLPH�
'XULQJ KLJK ZRUNORDGV� DOO RSHUDWRUV DW WKH $XWR6WRUH KDYH EUHDNV DW WKH VDPH WLPH GXULQJ
WKH GD\� WR JLYH WKH URERWV WLPH WR SUHSDUH ELQV RQ WKH WRS OD\HU� /DVWO\� WKH IRUHFDVWLQJ
IXQFWLRQ IRU WKH URERWV LV XWLOL]HG�

)RU SXW�DZD\� WKH JRRGV DUULYH LQ VHDOHG FDUWRQV RQ SDOOHWV WKDW QHHG WR EH RSHQHG IRU
SXW�DZD\� $GGLWLRQDOO\� DOO WKH XQLWV QHHG WR EH FRXQWHG E\ WKH RSHUDWRU DW WKH SRUW� EHIRUH
SXWWLQJ WKHP LQWR D ELQ� 3ULRU WR DUULYLQJ DW WKH SRUW� WKH JRRGV KDYH EHHQ VRUWHG DIWHU 6.8
W\SH� +RZHYHU� UHWXUQV DUH DUULYLQJ LQ ODUJH FDUWRQV ZLWK PL[HG 6.8V� EXW KDYH EHHQ VRUWHG
DFFRUGLQJ WR ZKDW ELQ�FRQILJXUDWLRQ WKH\ ILW LQ DQG TXDOLW\ FKHFNHG H[WHUQDOO\ SULRU WR EHLQJ
VHQW WR WKH ZDUHKRXVH LQ 6ZHGHQ� 7KH SULRULW\ DOPRVW DOO RI WKH WLPH LV WR SXW DV PDQ\ XQLWV
LQWR WKH ELQ DV SRVVLEOH� WR PD[LPL]H WKH ILOO UDWH LQ WKH ELQ� +RZHYHU� LI WKHUH LV D VDOH FRPLQJ
XS� WKHQ WKH\ RFFDVLRQDOO\ SXW WKH XQLWV LQWR GLIIHUHQW ELQV WR PDNH WKHP PRUH DYDLODEOH
DFURVV WKH $XWR6WRUH XQLW� 2WKHU JXLGHOLQHV IRU SXW�DZD\ LQFOXGH QRW SXWWLQJ WRR PDQ\ ELJJHU
SURGXFWV WKDW FDQ H[SDQG LQWR WKH ELQV� WR SUHYHQW WKHP IURP FDXVLQJ D VWRS LQ WKH $XWR6WRUH�

)RU SLFNLQJ WKHUH DUH IRXU GLIIHUHQW TXHXHV� ZKLFK DUH� $XWR6WRUH� &RQVROLGDWLRQ� ([SUHVV�
DQG %�%� 7KH SLFNLQJ PHWKRG XVHG LV VLQJOH RUGHU� DQG WKHLU SLFN VWUDWHJ\ LV WR VHOHFW XS WR �
ORFDWLRQV RUGHUHG E\ ORZHVW TXDQWLW\ �QRW ),)2�� ,I WKLV VWUDWHJ\ IDLOV WR DOORFDWH WKH QHFHVVDU\
TXDQWLW\� D ),)2 VWUDWHJ\ LV DSSOLHG IRU WKH UHVW RI WKH TXDQWLW\� 7ZR SRUWV DUH GHGLFDWHG WR
RQO\ ZRUN IURP WKH &RQVROLGDWLRQ TXHXH� %HWZHHQ ��� SLFN ZDYHV DUH XWLOL]HG� ZKLFK DUH
FKDQJHG GHSHQGLQJ RQ WKH VHDVRQ� 3HUIRUPDQFH DFFRUGLQJ WR WKH FRPSDQ\ LV PDLQO\ KRZ
PDQ\ SFV�K DQG ELQ SUHVHQWDWLRQV�K WKH\ DUH GRLQJ IRU SXW�DZD\ DQG SLFNLQJ� DV ZHOO DV WKH
WLPH VSHQW ³ZDLWLQJ IRU XVHU´ DQG ³ZDLWLQJ IRU ELQ´� /DVWO\� WKH\ PDNH WKHLU RZQ UHSRUWV
ZKHUH WKH\ WUDFN HUURUV WKDW KDYH RFFXUUHG� WR ZRUN WRZDUGV LGHQWLI\LQJ DQG SUHYHQWLQJ WKHVH
LQ WKH IXWXUH�
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����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ��� DQG ��� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK DQ H[WUHPHO\ KLJK YROXPH RI UHWXUQV�
SXW�DZD\ SURFHVVHV DUH SDUDOOHO ZLWK WZR IORZV� RQH EHLQJ UHWXUQV DQG WKH RWKHU UHJXODU
SXW�DZD\ IURP EXIIHU RU LQERXQG� 7KH SLFNLQJ SURFHVVHV DUH PDLQO\ VWUXFWXUHG LQ WZR VHWXSV
DV ZHOO� %�& UHYROYLQJ DURXQG WKH FRQYH\RU� DQG %�% DQG FRQVROLGDWLRQ ZRUNLQJ ZLWK
FRQVROLGDWLRQ FDUWV�

)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�
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)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��� &RPSDQ\ )� �)DVKLRQ ��

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ )� VHOOV FORWKHV DQG VKRHV %�& WKURXJK WKHLU ZHEVLWH� D WKLUG SDUW\ FRPSDQ\� DQG
%�%� 7KH FRPSDQ\ KDV KDG WKHLU $XWR6WRUH EHWZHHQ RQH DQG WZR \HDUV� ZKLFK VWRUH ��.
XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW RI ��.� $SSUR[LPDWHO\ ��� RI WKHLU 6.8V DUH
VWRUHG LQ WKH $XWR6WRUH� ZKLOH RYHUVL]H JRRGV� PHQ¶V FORWKHV� DQG IODPPDEOH JRRGV DUH VWRUHG
RXWVLGH $XWR6WRUH LQ ]RQHV ZLWK PDQXDO SLFNLQJ� :KHQ JRRGV DUH UHFHLYHG LQ WKH ZDUHKRXVH�
7KH :06 LQIRUPV WKH RSHUDWRUV KRZ PXFK RI WKH DUULYHG JRRGV WKDW VKRXOG EH ORDGHG LQWR
WKH $XWR6WRUH� DQG KRZ PXFK VKRXOG EH SXW LQ WKH EXIIHU ]RQH� ,Q WRWDO WKH $XWR6WRUH KDV ��
SRUWV� � GHGLFDWHG IRU SXW�DZD\ DQG �� IRU SLFNLQJ� 3RUWV DUH RSHQ DQG FORVHG G\QDPLFDOO\
GHSHQGLQJ RQ WKH ZRUNORDG LQ SXW�DZD\ RU SLFNLQJ� 2YHU WKH H[DPLQHG WLPH SHULRG� WKH
QXPEHU RI URERWV SHU DYHUDJH RSHQ SRUWV DUH ���� URERWV�SRUW� 7KH UHOHDVH RI RUGHUV WR
H0DQDJHU LV PRVWO\ KDQGOHG DXWRPDWLFDOO\� EXW PDQXDO RUGHU UHOHDVH RFFXUV RFFDVLRQDOO\�
7KH\ KDYH DQ XSSHU OLPLW RI RUGHUV WKDW WKH\ UHOHDVH DW D WLPH� WR SUHYHQW WRR PDQ\ RUGHUV
EHLQJ UHOHDVHG DW RQFH� 7R JLYH WKH $XWR6WRUH URERWV WLPH WR SUHSDUH ELQV RQ WKH WRS OD\HU� DOO
RSHUDWRUV DW WKH $XWR6WRUH KDYH EUHDNV DW WKH VDPH WLPH GXULQJ WKH GD\� /DVWO\� WKH
IRUHFDVWLQJ IXQFWLRQ WKDW LQFUHDVHV SRVVLELOLWLHV IRU SUHSDUDWLRQ RI ELQV LQ H[FKDQJH IRU URERW
FDSDFLW\ LV QRW XVHG�

)RU SXW�DZD\� WKH JRRGV DUULYH LQ DOUHDG\ RSHQHG FDUWRQV VWDFNHG RQ SDOOHWV� UHDG\ IRU
SXW�DZD\� %HIRUH WKH JRRGV ZHUH SXW LQWR FDUWRQV� WKH\ ZHUH VRUWHG DFFRUGLQJ WR 6.8 W\SH� ,Q
DGGLWLRQ WR WKLV� WKH JRRGV KDYH EHHQ FRXQWHG� VR WKH RSHUDWRU DW WKH SRUW GRHV QRW QHHG WR

��



FRXQW WKH JRRGV� 7KH RSHUDWRU VLPSO\ QHHGV WR VFDQ WKH ($1�FRGH RQ WKH FDUWRQ� SXW WKH
JRRGV LQWR WKH ELQ� DQG FRQILUP RQ WKH VFUHHQ� 7KH SULRULW\ DOPRVW DOO RI WKH WLPH LV WR SXW DV
PDQ\ XQLWV LQWR WKH ELQ DV SRVVLEOH� WR PD[LPL]H WKH ILOO UDWH LQ WKH ELQ� +RZHYHU� LI WKHUH LV D
VDOH FRPLQJ XS� WKHQ WKH\ RFFDVLRQDOO\ SXW WKH XQLWV LQWR GLIIHUHQW ELQV WR PDNH WKHP PRUH
DYDLODEOH DFURVV WKH $XWR6WRUH XQLW� 2WKHUZLVH� QR FOHDU JXLGHOLQHV H[LVW IRU WKH SXW�DZD\
SURFHVV� H[FHSW WKH WUDLQLQJ HDFK RSHUDWRU UHFHLYHV GXULQJ WKHLU ILUVW GD\V RI ZRUN� 5HWXUQV DUH
TXDOLW\ FKHFNHG H[WHUQDOO\ SULRU WR EHLQJ VHQW WR WKH ZDUHKRXVH LQ 6ZHGHQ� 7KH\ DUH GHOLYHUHG
WR WKH ZDUHKRXVH LQ ODUJHU PL[HG ER[HV� UHDG\ WR EH SXW LQWR WKH $XWR6WRUH� 8VXDOO\ WKH
RSHUDWRU SXW�DZD\ UHWXUQV LQWR WKH $XWR6WRUH ZKHQ WKHUH LV OHVV ZRUN WR GR�

)RU SLFNLQJ WKHUH DUH IRXU GLIIHUHQW TXHXHV� ZKLFK DUH� $XWR6WRUH� &RQVROLGDWLRQ� ([SUHVV�
DQG 2WKHU �ZKHUH %�% LV SLFNHG IURP�� 7KH SLFNLQJ PHWKRG LV VLQJOH RUGHU� ZKLFK PHDQV
WKH\ GR QRW XVH EDWFK SLFNLQJ� 7KH WHDP OHDGHU LQIRUPV HDFK RSHUDWRU ZKDW TXHXH VKRXOG EH
SLFNHG IURP� 7KHLU SLFNLQJ VWUDWHJ\ LV ),)2 DQG SLFNLQJ IURP WKH ELQV WKDW KDYH WKH VPDOOHVW
QXPEHU RI XQLWV� WR IUHH XS PRUH ELQV� 3HUIRUPDQFH DFFRUGLQJ WR WKH FRPSDQ\ LV PDLQO\ KRZ
PDQ\ SFV�K WKH\ DUH GRLQJ IRU SXW�DZD\ DQG SLFNLQJ� 7KH WHDP OHDGHU JLYHV IHHGEDFN WR WKH
RSHUDWRUV RQ KRZ PDQ\ SLFNV WKH\ KDYH GRQH DQG ZKDW WKH JRDO RI WKH GD\ LV� 7KLV LV GRQH
ERWK GXULQJ WKH PRUQLQJ PHHWLQJV DQG WKURXJKRXW WKH GD\� 7KH TXHXH QDPHG ³2WKHU´ ZKLFK
LQFOXGHV SLFNLQJ %�% LV RQO\ SLFNHG IURP FHUWDLQ RSHUDWRUV� QRW E\ DOO RSHUDWRUV�
&RQVROLGDWLRQ DUH FRQGXFWHG DW GHGLFDWHG SRUWV� EXW DSDUW IURP WKDW� DQ\ RI WKH RWKHU TXHXHV
FDQ EH ZRUNHG RQ IURP DQ\ SRUW� �� SLFN ZDYHV DUH XVHG� ZKLFK DUH EDVHG RQ ZKDW IUHLJKW
FRPSDQ\ LV UHVSRQVLEOH IRU VKLSSLQJ �ZKLFK SLFNV XS DOO RUGHUV DW D FHUWDLQ WLPH�� LI WKH RUGHU
KDV VWDQGDUG RU H[SUHVV VKLSSLQJ� DQG LI FRQVROLGDWLRQ LV QHHGHG WR FRPSOHWH WKH RUGHU�

����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ��� DQG ��� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK D KLJK YROXPH RI UHWXUQV� SXW�DZD\
SURFHVVHV DUH SDUDOOHO ZLWK WZR IORZV� RQH EHLQJ UHWXUQV DQG WKH RWKHU UHJXODU SXW�DZD\ IURP
EXIIHU RU LQERXQG� 7KH SLFNLQJ SURFHVVHV DUH PDLQO\ VWUXFWXUHG LQ WZR VHWXSV DV ZHOO� %�&
UHYROYLQJ DURXQG WKH FRQYH\RU� DQG %�% DQG FRQVROLGDWLRQ ZRUNLQJ ZLWK FRQVROLGDWLRQ FDUWV�

��



)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ )�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

��



��� &RPSDQ\ �3/� ��UG 3DUW\ /RJLVWLFV�

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ �3/� LV D FRPSDQ\ WKDW SURYLGHV �3/ VHUYLFHV IRU GLIIHUHQW EUDQGV� ZLWK IDVKLRQ
FRPSDQLHV EHLQJ VRPH RI WKHP� 7KH H[DPLQHG XQLW SURYLGHV ZDUHKRXVLQJ RSHUDWLRQV IRU D
SUHPLXP FORWKLQJ EUDQG� ZKR KHDYLO\ LQIOXHQFH WKHLU ZD\ RI FRQGXFWLQJ RSHUDWLRQV� DV VWDWHG
LQ WKH LQWHUYLHZ� 7KH\ KDQGOH WKH UHFHLYLQJ� SXW�DZD\� VWRUDJH� SLFNLQJ� SDFNLQJ DQG VKLSSLQJ
RI WKHVH SURGXFWV WR ERWK %�& DQG %�%� 7KH FRPSDQ\ KDV KDG WKHLU $XWR6WRUH IRU EHWZHHQ
WZR DQG WKUHH \HDUV� ZKLFK VWRUH ��. XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW RI ��.� ,Q
WRWDO WKH $XWR6WRUH KDV � SRUWV� � GHGLFDWHG IRU SXW�DZD\ DQG � IRU SLFNLQJ� 7KH\ VWULYH WR
KDYH DOO SRUWV DFWLYH DW DOO WLPHV DQG XVXDOO\ GR QRW RSHQ RU FORVH SRUWV G\QDPLFDOO\�
+RZHYHU� GXULQJ ORZHU ZRUNORDGV XVXDOO\ RQH SHUVRQ FKDQJHV IURP SXW�DZD\ RU SLFNLQJ WR
ZRUNLQJ ZLWK LQYHQWRU\ FKHFNV� 2YHU WKH H[DPLQHG WLPH SHULRG� WKH QXPEHU RI URERWV SHU
DYHUDJH RSHQ SRUWV DUH ���� URERWV�SRUW� 2UGHU UHOHDVH WR H0DQDJHU LV GRQH PDQXDOO\ HYHU\
GD\� 7KH\ KDYH DQ XSSHU OLPLW RI RUGHUV WKDW WKH\ UHOHDVH DW D WLPH� WR SUHYHQW WRR PDQ\ RUGHUV
EHLQJ UHOHDVHG DW RQFH� 5HJDUGLQJ JLYLQJ WKH URERWV PRUH WLPH WR SUHSDUH ELQV� WKH RSHUDWRUV
DW �3/� GR QRW KDYH EUHDNV DW WKH VDPH WLPHV GXULQJ WKH GD\� /DVWO\� WKH IRUHFDVWLQJ IXQFWLRQ
IRU WKH URERWV LV XWLOL]HG�

)RU SXW�DZD\� WKH JRRGV DUULYH LQ DOUHDG\ RSHQHG FDUWRQV RQ D PDQXDO FRQYH\RU� DOUHDG\
VRUWHG E\ 6.8 W\SH DQG VL]H� +RZHYHU� WKH JRRGV DUH QRW FRXQWHG SULRU WR DUULYLQJ DW WKH SRUW�
ZKLFK PHDQV WKDW WKH RSHUDWRU SHUIRUPLQJ WKH SXW�DZD\ KDV WR FRXQW WKH SURGXFWV EHIRUH
SXWWLQJ WKHP LQWR WKH ELQ� 7KH SULRULW\ DOO RI WKH WLPH LV WR SXW DV PDQ\ XQLWV LQWR WKH ELQ DV
SRVVLEOH� WR PD[LPL]H WKH ILOO UDWH LQ WKH ELQ� 5HWXUQV DUH TXDOLW\ FKHFNHG LQ WKH ZDUHKRXVH�
WKHQ UHDG\ IRU SXW�DZD\�

)RU SLFNLQJ WKHUH DUH IRXU GLIIHUHQW TXHXHV� ZKLFK DUH� %�&� %�%� %�& &RQVROLGDWLRQ DQG
0RYHRXW� 5HJDUGLQJ IHHGEDFN WR RSHUDWRUV� WKHUH LV D ERDUG WKDW GLVSOD\V KRZ PDQ\ SLHFHV DOO
RSHUDWRUV KDYH SLFNHG VR IDU GXULQJ WKDW GD\ DQG KRZ PDQ\ SLHFHV WKH\ ZLOO SLFN IRU WKH
FXVWRPHU� 7KH SLFNLQJ PHWKRG LV VLQJOH RUGHU� ZKLFK PHDQV EDWFK SLFNLQJ LV QRW XVHG� 7KHLU
SLFNLQJ VWUDWHJ\ IRU WKH URERWV LV WR SLFN WKH ELQV DFFRUGLQJ WR ),)2� 7KH FRPSDQ\ GRHV QRW
XVH DQ\ SLFN ZDYHV ZKHQ SLFNLQJ� &RPSDQ\ �3/� GRHV QRW KDYH DQ\ VSHFLILF SRUWV IRU RQO\
SXW�DZD\ RU SLFNLQJ� EXW UDWKHU XVH WKH SRUWV IRU HLWKHU SXW�DZD\ RU SLFNLQJ VSRUDGLFDOO\�

����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ��� DQG ��� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK UHWXUQV QRW EHLQJ WKDW SUHYDOHQW� WKHUH
LV PDLQO\ RQH SURFHVV OLQNHG ZLWK SXW�DZD\� DQG D WHPSRUDU\ IORZ RQFH UHWXUQV DUH VWDFNLQJ
XS� 7KH SLFNLQJ SURFHVVHV DUH PDLQO\ VWUXFWXUHG LQ WZR VHWXSV� 7KH %�& IORZ KDV
YDOXH�DGGLQJ VWHSV DIWHU RUGHU LV ILQLVKHG� DQG WKHUHIRUH� WKH SDFNLQJ RI RUGHU LV PRYHG WR
DQRWKHU VWDWLRQ E\ FDUWV� %�% UHYROYLQJ DURXQG WKH FRQYH\RU DQG ODUJHU TXDQWLWLHV RI WKH VDPH
6.8 LQ ER[HV LQVWHDG� DQG FRQVROLGDWLRQ ZRUNLQJ ZLWK FRQVROLGDWLRQ FDUWV�

��



)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ �3/�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

)LJXUH ���� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ �3/�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

��



��� &RPSDQ\ �3/� ��UG 3DUW\ /RJLVWLFV�

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ �3/� LV D FRPSDQ\ WKDW SURYLGHV �3/ VHUYLFHV IRU GLIIHUHQW EUDQGV� ZLWK IDVKLRQ
FRPSDQLHV EHLQJ VRPH RI WKHP� 7KH\ KDQGOH WKH UHFHLYLQJ� SXW�DZD\� VWRUDJH� SLFNLQJ�
SDFNLQJ DQG VKLSSLQJ RI WKHVH SURGXFWV WR ERWK %�& DQG %�%� 7KH FRPSDQ\ KDV KDG WKHLU
$XWR6WRUH IRU OHVV WKDQ D \HDU� ZKLFK VWRUHV ��. XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW
RI ��.� +RZ PDQ\ RI WKH WRWDO 6.8V DUH VWRUHG LQ WKH $XWR6WRUH GHSHQGV� EXW XS WR ��� RI
WKHLU 6.8V ILW LQ WKH $XWR6WRUH� ZKLOH WKH UHVW DUH VWRUHG LQ WKH RYHUVL]H ]RQH� ,Q WRWDO WKH
$XWR6WRUH KDV �� SRUWV� � GHGLFDWHG IRU SXW�DZD\ DQG �� IRU SLFNLQJ� 7KH SRUWV DUH RSHQ DQG
FORVHG G\QDPLFDOO\ GHSHQGLQJ RQ WKH ZRUNORDG LQ SXW�DZD\ RU SLFNLQJ� 2YHU WKH H[DPLQHG
WLPH SHULRG� WKH QXPEHU RI URERWV SHU DYHUDJH RSHQ SRUWV DUH ���� URERWV�SRUW� %�% RUGHUV DUH
UHOHDVHG DXWRPDWLFDOO\ WR H0DQDJHU� ZKLOH %�& RUGHUV DUH UHOHDVHG PDQXDOO\� 7KH\ KDYH DQ
XSSHU OLPLW RI RUGHUV WKDW WKH\ UHOHDVH DW D WLPH� WR SUHYHQW WRR PDQ\ RUGHUV EHLQJ UHOHDVHG DW
RQFH� 5HJDUGLQJ JLYLQJ WKH URERWV PRUH WLPH WR SUHSDUH ELQV� WKH RSHUDWRUV DW �3/� GR QRW
KDYH EUHDNV DW WKH VDPH WLPHV GXULQJ WKH GD\� /DVWO\� WKH IRUHFDVWLQJ IXQFWLRQ WKDW LQFUHDVHV
SRVVLELOLWLHV IRU SUHSDUDWLRQ RI ELQV LQ H[FKDQJH IRU URERW FDSDFLW\ LV QRW XVHG�

)RU SXW�DZD\� WKH JRRGV DUULYH LQ VHDOHG FDUWRQV RQ SDOOHWV WKDW QHHG WR EH RSHQHG IRU
SXW�DZD\� 6RPH RI WKH JRRGV FRPH VRUWHG� IRU H[DPSOH FDUWRQV VRUWHG E\ 6.8 W\SH RQ
SDOOHWV� ZKLOH RWKHU FDUWRQV LQFOXGH PXOWLSOH GLIIHUHQW 6.8 W\SHV� 3ULRU WR DUULYLQJ DW WKH
SRUW�DUHD� WKH JRRGV KDYH EHHQ FRXQWHG� VR WKH RSHUDWRU DW WKH SRUW GRHV QRW QHHG WR FRXQW WKH
JRRGV� 7KH SULRULW\ DOO RI WKH WLPH LV WR SXW DV PDQ\ XQLWV LQWR WKH ELQ DV SRVVLEOH� WR
PD[LPL]H WKH ILOO UDWH LQ WKH ELQ� %HVLGHV WKLV� WKH JXLGHOLQHV IRU SXW�DZD\ LV QRW WR SUHVV
GRZQ SURGXFWV LQWR WKH ELQ� WR DYRLG WKHP H[SDQGLQJ ODWHU RQ ZKLFK FRXOG FDXVH VWRSV�
5HWXUQV DUH TXDOLW\ FKHFNHG DW WKH ZDUHKRXVH� DQG SXW LQ EDVNHWV ZKLFK DUH WUDQVSRUWHG WR WKH
SRUW�DUHD IRU SXW�DZD\� *HQHUDOO\ UHWXUQV KDYH D ORZ SULRULW\ FRPSDUHG WR SXW�DZD\ RI QHZ
JRRGV� �3/� KDV E\ WKH WLPH RI WKH YLVLW UHFHQWO\ DFTXLUHG D QHZ FXVWRPHU� FDXVLQJ KLJK
SULRULW\ RQ SXW�DZD\ LQ VHYHUDO SRUWV�

)RU SLFNLQJ WKHUH DUH IRXU GLIIHUHQW TXHXHV� ZKLFK DUH� $XWR6WRUH� &RQVROLGDWLRQ� ([SUHVV�
2WKHU� 7KH SLFNLQJ PHWKRGV XVHG DUH VLQJOH RUGHU DQG EDWFK SLFNLQJ �IRU %�% XVLQJ SLFN E\
OLJKW�� 7KH WHDP OHDGHU WRJHWKHU ZLWK WKH 6XSHU8VHU GHFLGHV ZKDW TXHXH VKRXOG EH SLFNHG
IURP DQG ZKDW SRUWV VKRXOG EH RSHQ RU QRW� 7KH SLFN VWUDWHJ\ IRU URERWV LV WR VHOHFW WKH ELQ
ZLWK WKH ORZHVW TXDQWLW\ WR SLFN IURP� ,I WKH TXDQWLW\ LQ WKLV ELQ LV ORZHU WKDQ WKH QHFHVVDU\
TXDQWLW\� WKH VWUDWHJ\ LV VHOHFW IURP WKH � ORFDWLRQV ZLWK WKH VPDOOHVW TXDQWLWLHV� /DVWO\� LI WKH
WRWDO TXDQWLW\ LQ WKHVH � ELQV LV ORZHU WKDQ WKH UHPDLQLQJ TXDQWLW\ WKDW LV QHHGHG� D ),)2
VWUDWHJ\ LV DSSOLHG IRU WKH UHPDLQLQJ TXDQWLW\� �� SLFN ZDYHV DUH XVHG� ZKLFK DUH EDVHG RQ
ZKDW IUHLJKW FRPSDQ\ LV UHVSRQVLEOH IRU VKLSSLQJ �ZKLFK SLFNV XS DOO RUGHUV DW D FHUWDLQ WLPH��
LI WKH RUGHU KDV VWDQGDUG RU H[SUHVV VKLSSLQJ� DQG LI FRQVROLGDWLRQ LV QHHGHG WR FRPSOHWH WKH
RUGHU� 3HUIRUPDQFH DFFRUGLQJ WR WKH FRPSDQ\ LV PDLQO\ KRZ PDQ\ SFV�K WKH\ DUH GRLQJ IRU
SXW�DZD\ DQG SLFNLQJ� ,Q DGGLWLRQ WR WKLV� LW LV PDNLQJ IHZ HUURUV DQG PDNLQJ VXUH WKH ZRUN
SDFH LV IDVW HQRXJK WR VDWLVI\ WKH RUGHUV DQG JRDOV�

��



����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ��� DQG ���� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK UHWXUQV QRW EHLQJ WKDW SUHYDOHQW� WKHUH
LV PDLQO\ RQH SURFHVV OLQNHG ZLWK SXW�DZD\� DQG D WHPSRUDU\ IORZ RQFH UHWXUQV DUH VWDFNLQJ
XS� 7KH SLFNLQJ SURFHVVHV DUH PDLQO\ VWUXFWXUHG LQ WZR VHWXSV� 7KH %�& IORZ FRYHUV VHYHUDO
GLIIHUHQW EUDQGV DQG WKXV SDFNDJHV� DQG RWKHUZLVH VHQW IXUWKHU RQ FRQYH\RU� %�% LV RIWHQ LQ
ODUJHU TXDQWLWLHV LQ ER[HV LQVWHDG� DQG GHDOW ZLWK E\ EDWFK SLFNLQJ ZLWK SLFN�E\�OLJKW� /DUJHU
DPRXQWV RI WKH VDPH 6.8 WKDW LV JRLQJ WR %�% LV QRW SXW LQWR WKH $XWR6WRUH WR EHJLQ ZLWK�
DQG LV LQVWHDG VWRUHG LQ WKHLU RULJLQDO ER[HV RQ SDOOHWV WR EH VKLSSHG GLUHFWO\� &RQVROLGDWLRQ
ZRUNLQJ DV WKH %�& LV� EXW ZLWK D GLIIHUHQW ODEHO SXW RQWR WKH EDJ� 2QFH WKH EDJ LV LGHQWLILHG
ODWHU� LW JHWV VRUWHG DQG SODFHG LQ D VKHOI IRU ODWHU FRPSOHWLRQ�

)LJXUH ���� 3XW�DZD\ SURFHVVHV IRU FRPSDQ\ �3/�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��



)LJXUH ����� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ �3/�� &LUFXODWLQJ DUURZV PHDQV WKH SURFHVV LV
UHSHDWHG�

��� &RPSDQ\ (� �H3KDUPD�

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ (� LV D FRPSDQ\ VHOOLQJ PDLQO\ SKDUPDFHXWLFDO SURGXFWV %�& WKURXJK WKHLU
ZHEVLWH� 7KH FRPSDQ\ KDV KDG WKHLU $XWR6WRUH IRU OHVV WKDQ D \HDU VLQFH WKH\ ZHQW OLYH�
ZKLFK VWRUH ��. XQLTXH 6.8 W\SHV RI WKHLU WRWDO DVVRUWPHQW RI ��.� $SSUR[LPDWHO\ ��� RI
WKHLU 6.8V DUH VWRUHG LQ WKH $XWR6WRUH� ZKLOH WKH UHVW DUH VWRUHG LQ WKH RYHUVL]H� EXIIHU�
$�)UDPH RU 3LFN %\ /LJKW ]RQH� $FFRUGLQJ WR WKH FRPSDQ\� WKH SULPDU\ DGYDQWDJH WKH
$XWR6WRUH KDV IRU WKHP LV FRPSDFW VWRUDJH� EXW WKH KLJK SLFNLQJ VSHHGV WKDW FDQ EH DFKLHYHG
LV D SOXV� ,Q WRWDO WKH\ KDYH �� SRUWV� ZKLFK LQFOXGHV � SXW�DZD\ SRUWV QRW VXSSOLHG E\
(OHPHQW /RJLF� DQG � SLFNLQJ SRUWV VXSSOLHG E\ (OHPHQW /RJLF� 7KUHH RI WKH SLFNLQJ SRUWV DUH
HTXLSSHG ZLWK DQ DXWRPDWLF URERW DUP SHUIRUPLQJ WKH SLFNLQJ� VXSSOLHG E\ (OHPHQW /RJLF�
3RUWV DUH RSHQ DQG FORVHG G\QDPLFDOO\ GHSHQGLQJ RQ WKH ZRUNORDG LQ SLFNLQJ� DQG RQH SRUW LV
IUHTXHQWO\ XVHG WR SLFN VSHFLILF LWHPV ZKHQ LW LV QRW IRXQG LQ WKH RWKHU ]RQHV RI WKH
ZDUHKRXVH� &RPSDQ\ (� KDV D VRIWZDUH FDOOHG ³5RXWHU´ ZKLFK G\QDPLFDOO\ FKDQJHV WKH
QXPEHU RI URERWV GHGLFDWHG WR HDFK SRUW GHSHQGLQJ RQ ZRUNORDG� $FFRUGLQJ WR HPSOR\HHV DW
(OHPHQW /RJLF� WKLV VRIWZDUH LV PRUH HIILFLHQW GLVWULEXWLQJ WKH URERW FDSDFLW\ GHSHQGLQJ RQ
ZRUNORDG� FRPSDUHG WR WKH ³3ODQQHU´�VRIWZDUH ZKLFK GRHV QRW GR WKDW �(OHPHQW /RJLF�
����I�� 7KHLU RUGHU UHOHDVH WR H0DQDJHU LV KDQGOHG DXWRPDWLFDOO\ DQG YHU\ IUHTXHQWO\� 7R JLYH
WKH $XWR6WRUH URERWV WLPH WR SUHSDUH ELQV RQ WKH WRS OD\HU� DOO RSHUDWRUV DW WKH $XWR6WRUH KDYH
EUHDNV DW WKH VDPH WLPH GXULQJ WKH GD\� /DVWO\� WKH IRUHFDVWLQJ IXQFWLRQ LV QRW XVHG�

��



)RU SXW�DZD\� WKH JRRGV DUULYH LQ VHDOHG FDUWRQV RU SDFNDJHV VWDFNHG RQ SDOOHWV� ZKLFK QHHG
WR EH RSHQHG EHIRUH SXW�DZD\� 6RPH JRRGV DUULYH LQ FDUWRQV RU SDFNDJHV� DXWRPDWLFDOO\
VRUWHG DIWHU 6.8 W\SH� ZKLOH VRPH FDUWRQV RU SDFNDJHV DUH QRW VRUWHG DQG LQFOXGH PXOWLSOH
GLIIHUHQW 6.8 W\SHV� 7KH SURGXFWV DUH QRW FRXQWHG� VR WKH RSHUDWRU DW WKH SRUW QHHGV WR FRXQW
WKHP DQG FRQILUP WKH TXDQWLW\ RQ WKH VFUHHQ� 1R SULRULWL]DWLRQ LV GRQH ZKHQ SHUIRUPLQJ WKH
SXW�DZD\ UHJDUGLQJ ILOOLQJ WKH ELQV WR WKH PD[LPXP FDSDFLW\ RU GLVWULEXWLQJ WKHP DFURVV
PXOWLSOH ELQV� *RRGV DUH ILOOHG DUELWUDULO\ LQWR ELQV DV IDVW DV SRVVLEOH� 7KH JXLGHOLQHV IRU
SXW�DZD\ LV QRW SXWWLQJ DQ\ SURGXFWV WKDW FDQ OHDN OLTXLG RU EUHDN HDVLO\ LQ WKH $XWR6WRUH�
ZKLFK LV LQVWHDG VWRUHG LQ WKH RYHUVL]H ]RQH�

)RU SLFNLQJ WKHUH DUH WZR GLIIHUHQW TXHXHV� ZKLFK DUH� 1RUPDO DQG 5RERW� $V SUHYLRXVO\
PHQWLRQHG� WKUHH SRUWV DUH HTXLSSHG ZLWK DXWRPDWLF URERW DUPV ZKLFK SLFN IURP WKH TXHXH
QDPHG ³5RERW´� ZKLOH WKH ³1RUPDO´ TXHXH LV SLFNHG IURP WKH UHPDLQLQJ SRUW� 7KHLU SLFNLQJ
VWUDWHJ\ IRU WKH URERWV LV WR SLFN WKH ELQV DFFRUGLQJ WR ),)2� 7KH FRPSDQ\ GRHV QRW XVH DQ\
SLFN ZDYHV� KRZHYHU� WKH UHDG\ WLPHV IRU RUGHUV DUH LQKHULWHG IURP WKH :06�

����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ���� DQG ���� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK QR UHWXUQV WR EH SXW LQWR $XWR6WRUH
DJDLQ� WKHUH LV PDLQO\ RQH SURFHVV OLQNHG ZLWK SXW�DZD\� 7KH SLFNLQJ SURFHVVHV DUH PDLQO\ LQ
WZR VHWXSV� WKH URERW IORZ DQG KXPDQ IORZ� 7KH URERW LV SLFNLQJ ���� DQG SLFNV RUGHUV
VXLWDEOH IRU WKH URERW� $OO RWKHU SURGXFWV DUH EHLQJ SLFNHG E\ D KXPDQ LQVWHDG� ,W LV HVVHQWLDOO\
GHVLJQHG DV D SURFHVV OLQH VLPLODU LQ SURGXFWLRQ� ZKHUH RUGHUV DUH FRPSOHWHG DW GLIIHUHQW SDUWV
LQ WKH ZDUHKRXVH� 7KXV� WKH $XWR6WRUH SLFNLQJ LV QRW UHIOHFWLQJ WKH WRWDO SLFNLQJ RU RUGHUV RI
WKH EXVLQHVV�

)LJXUH ����� 3XW�DZD\ SURFHVV IRU FRPSDQ\ (�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��



)LJXUH ����� 3LFNLQJ SURFHVVHV IRU FRPSDQ\ (�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��� &RPSDQ\ (� �H*URFHU\�

����� &RPSDQ\ GHVFULSWLRQ DQG ZDUHKRXVH FRQGLWLRQV
&RPSDQ\ (� PDLQO\ VHOOV JURFHULHV %�& WKURXJK WKHLU ZHEVLWH� 7KH FRPSDQ\ KDV KDG WKHLU
$XWR6WRUH IRU EHWZHHQ RQH DQG WZR \HDUV� 7KH\ KDYH PDGH D VWUDWHJLF GHFLVLRQ RQO\ WR
SXUFKDVH JRRGV WR WKHLU ZDUHKRXVH WKDW FDQ ILW LQWR WKH $XWR6WRUH� ZKLFK PHDQV ���� RI WKHLU
6.8V DUH VWRUHG LQ WKH $XWR6WRUH� ,Q WKH :06 UHILOO WDVNV DUH WULJJHUHG ZKHQ VWRFN OHYHOV LQ
WKH $XWR6WRUH EHFRPH ORZ� ZKLFK DUH UHILOOHG ZLWK JRRGV IURP WKH EXIIHU ]RQH� ,Q WRWDO WKH
$XWR6WRUH KDV �� SRUWV� � GHGLFDWHG IRU SXW�DZD\� �� IRU SLFNLQJ� DQG RQH IRU DGMXVWLQJ VWRFN
OHYHOV� 7KH FRPSDQ\ LV VRPHWLPHV RSHQLQJ RU FORVLQJ SRUWV G\QDPLFDOO\ GHSHQGLQJ RQ WKH
ZRUNORDG LQ SXW�DZD\ RU SLFNLQJ� %XW LQ PRVW FDVHV WKH GHFLVLRQ LV LQVWHDG WDNHQ WR FDQFHO WKH
XSFRPLQJ ZRUNVKLIW� WR EDODQFH RXW WKH ZRUNORDG� 2UGHU UHOHDVH WR H0DQDJHU LV KDQGOHG
DXWRPDWLFDOO\� 7KH\ KDYH DQ XSSHU OLPLW RI RUGHUV WKDW WKH\ UHOHDVH DW D WLPH� WR SUHYHQW WRR
PDQ\ RUGHUV EHLQJ UHOHDVHG DW RQFH� &RPSDQ\ (� XVHV WKH VRIWZDUH FDOOHG ³5RXWHU´� ZKLFK
G\QDPLFDOO\ FKDQJHV WKH QXPEHU RI URERWV GHGLFDWHG WR HDFK SRUW GHSHQGLQJ RQ ZRUNORDG� 7R
JLYH WKH $XWR6WRUH URERWV WLPH WR SUHSDUH ELQV RQ WKH WRS OD\HU� DOO RSHUDWRUV DW WKH $XWR6WRUH
KDYH EUHDNV DW WKH VDPH WLPH GXULQJ WKH GD\� /DVWO\� WKH IRUHFDVWLQJ IXQFWLRQ LV QRW XVHG�

)RU SXW�DZD\� WKH JRRGV PRVWO\ DUULYH LQ VHDOHG FDUWRQV RU SDFNDJHV VWDFNHG RQ SDOOHWV� ZKLFK
QHHG WR EH RSHQHG EHIRUH SXW�DZD\� 2FFDVLRQDOO\ VRPH FDUWRQV RU SDFNDJHV DUULYLQJ DW WKH
SRUW�DUHD DUH DOUHDG\ RSHQHG� PDNLQJ LW HDVLHU WR SXW�DZD\� %HIRUH WKH JRRGV ZHUH SXW LQWR
FDUWRQV WKH\ ZHUH VRUWHG DIWHU 6.8 W\SH� DQG JODVV SURGXFWV ZHUH ZUDSSHG IRU SURWHFWLRQ� 7KH
JRRGV KDYH RIWHQ EHHQ FRXQWHG� ZKLFK PHDQV WKH RSHUDWRU DW WKH SRUW QHHGV WR FRXQW WKH
SURGXFWV RFFDVLRQDOO\ EHIRUH SXWWLQJ WKHP LQWR D ELQ� 7KH FRPSDQ\ LV SULRULWL]LQJ DYDLODELOLW\
LQ PDQ\ ELQV� DQG DUH WKHUHIRUH SXWWLQJ SURGXFWV LQWR PXOWLSOH GLIIHUHQW ELQV� %HFDXVH RI (�

��



RIWHQ KDYLQJ KHDY\ RU UHODWLYHO\ VWRULQJ ODUJH YROXPH 6.8V LQ WKH $XWR6WRUH� JRRGV DUH
QDWXUDOO\ GLVWULEXWHG LQWR GLIIHUHQW ELQV� )RU ORZ ZHLJKW DQG ORZ YROXPH JRRGV� WKH WHDP
OHDGHU GLVWULEXWHV LQIRUPDWLRQ RQ KRZ WKRVH SURGXFWV VKRXOG EH SXW�DZD\ LQWR GLIIHUHQW ELQV�
2WKHUZLVH� QR JXLGHOLQHV IRU SXW�DZD\ H[LVWV VLQFH ���� RI WKHLU 6.8V JR LQWR WKH
$XWR6WRUH� 7KH FRPSDQ\ KDV OHVV WKDQ �� UHWXUQV ZKLFK WKH\ GRQDWH� DQG WKHUHIRUH GRHV QRW
KDYH WR WUDQVIHU LQWR WKH $XWR6WRUH DJDLQ�

)RU SLFNLQJ WKHUH LV RQO\ RQH TXHXH ZKLFK LV FDOOHG ³3LFNLQJ´� %DWFK SLFNLQJ LV WKH RQO\
SLFNLQJ PHWKRG XVHG� DQG WKH RSHUDWRUV SLFN � RUGHUV DW WKH VDPH WLPH� 7KHLU SLFNLQJ VWUDWHJ\
IRU WKH URERWV LV WR SLFN WKH ELQV DFFRUGLQJ WR ),)2� 6LQFH ���� RI WKHLU 6.8V JR LQWR WKH
$XWR6WRUH� QR FRQVROLGDWLRQ SLFNLQJ LV QHHGHG� 7KH FRPSDQ\ GRHV QRW XVH DQ\ SLFN ZDYHV IRU
SLFNLQJ� 3HUIRUPDQFH DFFRUGLQJ WR WKH FRPSDQ\ LV PDLQO\ ELQ SUHVHQWDWLRQV�K DQG WKH ³EDWFK
HIIHFW´� ZKLFK UHIOHFWV KRZ PDQ\ ELQV WKH URERWV KDYH WR UHFHLYH WR IXOILOO WKH RUGHUV�

����� :DUHKRXVH FRQILJXUDWLRQV DQG SURFHVV PDS
,Q )LJXUH ���� DQG ���� EHORZ� WKH GLIIHUHQW VWHSV DQG PHDVXUHV WDNHQ LQ WKH SXW�DZD\ DQG
SLFNLQJ SURFHVVHV DURXQG $XWR6WRUH DUH GHSLFWHG� :LWK QR UHWXUQV� WKHUH LV PDLQO\ RQH
SURFHVV OLQNHG ZLWK SXW�DZD\� 7KH SLFNLQJ SURFHVV LV DOVR VWDQGDUGL]HG ZLWK EDWFK SLFNLQJ
DQG QR RWKHU SURFHVV IRU GLIIHUHQW FRQGLWLRQV� 1R RUGHU FRQVROLGDWLRQ VLQFH WKHUH LV QRWKLQJ
SLFNHG RXWVLGH WKH $XWR6WRUH� DQG %�% ZRXOG QRW EH PDQDJHG GLIIHUHQWO\ IURP %�&� 2QH
XQLTXH FRQVWUDLQW LQ WKH V\VWHP LV WKDW KHDYLHU LWHPV DUH EHLQJ SUHVHQWHG ILUVW� UHJDUGOHVV RI
WKH ELQ¶V SUR[LPLW\ WR WKH SRUW� 3LFN�E\�OLJKW ZDV QRW IXQFWLRQLQJ E\ WKH WLPH RI REVHUYLQJ�
KHQFH WKH WHPSRUDU\ VROXWLRQ RI VFDQQLQJ ZKHQ SLFNHG�

)LJXUH ����� 3XW�DZD\ SURFHVV IRU FRPSDQ\ (�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��



)LJXUH ����� 3LFNLQJ SURFHVV IRU FRPSDQ\ (�� &LUFXODWLQJ DUURZV PHDQ WKH SURFHVV LV
UHSHDWHG�

��



�� $QDO\VLV 	 'LVFXVVLRQ
)RU WKH DQDO\VLV� HDFK FDVH KDV EHHQ DQDO\]HG E\ LWVHOI� DQG WKHQ FRPSDUHG LQ WKH FURVV�FDVH
DQDO\VLV� 7KH ZLWKLQ�FDVH DQDO\VHV DUH LQ�GHSWK H[DPLQLQJ WKH FRQILJXUDWLRQV DURXQG WKH
$XWR6WRUH LQ FRUUHODWLRQ WR WKH FDVH¶V FRQWH[WXDO IDFWRUV� DV SUHVHQWHG LQ WKH IUDPHZRUN LQ
)LJXUH ���� $V SUHYLRXVO\ PHQWLRQHG LQ 6HFWLRQ ���� WKH FRQWH[WXDO IDFWRUV DUH GLYLGHG LQWR
WKUHH GLIIHUHQW OHYHOV� ([WHUQDO� &RUSRUDWH� DQG ,QWHUQDO� 7KHVH DUH GHWHUPLQHG DV IDFWRUV
ZKLFK WKH FRPSDQ\ FDQ QRW QHFHVVDULO\ FKDQJH HDVLO\ DQG WKHUHIRUH UDWKHU RSWLPL]H WKHLU
ZDUHKRXVH FRQILJXUDWLRQV LQVWHDG� 7KHVH FRQILJXUDWLRQV DUH LQHYLWDEO\ DIIHFWHG E\ DVSHFWV
VXFK DV SRWHQWLDO FRQVWUDLQWV� SURGXFW FKDUDFWHULVWLFV� FXVWRPHU YDOXH� DQG PRUH� )XUWKHU�
DOLJQPHQW EHWZHHQ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DFFRUGLQJ WR FRQWLQJHQF\ WKHRU\
ZDV H[DPLQHG LQ�GHSWK IRU HDFK FRPSDQ\� :KHQ WKH DOLJQPHQW KDG EHHQ HVWDEOLVKHG� WKH
FRQILJXUDWLRQV ZHUH DOVR HYDOXDWHG IURP D SHUVSHFWLYH RI SURFHVV RSWLPL]DWLRQ DFFRUGLQJ WR
72&�

&RPSOH[LW\ UHIHUV WR WKH QXPEHU DQG YDULHW\ RI LWHPV� RUGHUV� DQG SURFHVVHV� 8QFHUWDLQW\
UHIHUV WR WKH FRQWURO D FRPSDQ\ KDV RYHU WKH RXWFRPH RI FHUWDLQ HYHQWV �H�J� KLJK YDULDWLRQ RI
RUGHUV OHDGLQJ WR KLJKHU XQFHUWDLQW\�� %RWK FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV ZHUH
LQYHVWLJDWHG LQ WHUPV RI WKHLU FRPSOH[LW\ DQG XQFHUWDLQW\� DQG KRZ WKH\ DIIHFW SHUIRUPDQFH�

6XPPDUL]HG� LQ RUGHU WR DQVZHU WKH 54V� FRQWH[WXDO IDFWRUV DQG WKHLU LQIOXHQFH RQ ZDUHKRXVH
FRQILJXUDWLRQV ZHUH DQDO\]HG WKURXJK WKH OHQV RI 72& WR LGHQWLI\ WLPH�FRQVXPLQJ WDVNV
DQG�RU FRQILJXUDWLRQV WR LPSURYH SHUIRUPDQFH� 7KH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV
ZHUH DOVR H[DPLQHG LQ WHUPV RI WKHLU FRPSOH[LW\ DQG XQFHUWDLQW\� 7KLV ZDV GRQH RQ
FDVH�OHYHO DQG ILQDOO\ FRPSDUDWLYHO\ EHWZHHQ FDVHV WR LGHQWLI\ ZKDW FRQWH[WXDO IDFWRUV WKDW
DUH DIIHFWLQJ SHUIRUPDQFH� UHJDUGOHVV LI WKH FRQILJXUDWLRQV DUH DOLJQHG RU QRW�

��� :LWKLQ�&DVH $QDO\VHV
)RU HDFK FDVH WKHUH LV D WDEOH ZKLFK LV EDVHG RQ WKH FRQWLQJHQF\ IUDPHZRUN SUHVHQWHG LQ
)LJXUH ��� DQG WKH FDWHJRUL]DWLRQ RI FRQWH[WXDO IDFWRUV LQ )LJXUH ���� $OO ZLWKLQ�FDVH DQDO\VHV
DUH EDVHG RQ WKH SURFHVV PDSV RI HDFK FRPSDQ\ LQ HPSLULFDO ILQGLQJV SUHVHQWHG LQ &KDSWHU ��
7KH FDVH VXPPDULHV DUH PHDQW WR SURYLGH FRPSOHWH GHVFULSWLRQ RI FRQILJXUDWLRQ HOHPHQWV DQG
KRZ WKH\ DUH VWUXFWXUHG� DQG DUH IXUWKHU DQDO\]HG LQ HDFK VHFWLRQ EHORZ�

$OO UHVSHFWLYH WDEOHV DUH FRQQHFWHG WR HDFK OHYHO RI FRQWH[WXDO IDFWRUV� ZKHUH HDFK IDFWRU LV
EHLQJ GLYLGHG LQWR ORZHU OHYHOV IROORZHG E\ ZKLFK FRQILJXUDWLRQ LW DIIHFWV� +RZ WKH
FRQILJXUDWLRQV DUH DIIHFWHG DUH WKHQ GHVFULEHG� DORQJ ZLWK KRZ LW PLJKW DIIHFW SHUIRUPDQFH
WKURXJK FRPSOH[LW\ DQG XQFHUWDLQW\� 72&� RU ERWK� $OO UHVXOWV DUH EHLQJ H[DPLQHG LQ WHUPV RI
WKHLU YDOLGLW\� DV SUHYLRXVO\ GLVFXVVHG LQ 6HFWLRQ ���� 5HVXOWV ZKHUH YDOLGLW\ LV ODFNLQJ� ZDV
LQYHVWLJDWHG IXUWKHU RQ ZK\ GDWD PLJKW EH FRPSURPLVHG DQG FRQVLGHUHG GXULQJ WKH ZLWKLQ�
DQG FURVV�FDVH DQDO\VLV�

��



����� &RPSDQ\ )�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH� UHWXUQV� SURGXFW DQG
RUGHU FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� 7KHVH DUH GLVSOD\HG LQ 7DEOH ���D EHORZ�

7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ
FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI UHWXUQV

ĺ 3XW�DZD\�
3LFNLQJ

��� UHWXUQV �DSSUR[��� ĺ ,QFUHDVHG
FRPSOH[LW\

ĺ 3LFNLQJ 3LFN 6WUDWHJ\�
3LFN IURP ELQV ZLWK ORZHVW TXDQWLW\

ĺ 0RUH URERW
UHVRXUFHV XVHG

3URGXFW
FKDUDFW
HULVWLFV

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

1XPEHU RI 6.8 W\SHV� ������� /HDGLQJ
WR DGGLWLRQDO SURFHVVHV ZLWK LWHPV QRW
ILWWLQJ $XWR6WRUH�

� GLIIHUHQW ELQ�FRQILJXUDWLRQV

ĺ

ĺ

,QFUHDVHG
FRPSOH[LW\ DQG
XQFHUWDLQW\

,QFUHDVHG
FRPSOH[LW\

)UDJLOLW\ ĺ 3LFNLQJ $ IHZ SURGXFWV QHHG WR EH ZUDSSHG� SXW
LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ
�ZKHQ SLFNLQJ WKH SURGXFWV��

ĺ /HVV HIILFLHQW
SLFNLQJ

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

7KH �� �RI ������ 6.8V� DUH KDQGOHG
PDQXDOO\ RXWVLGH $XWR6WRUH�

ĺ ,QFUHDVHG
FRPSOH[LW\

2UGHU
FKDUDFW
HULVWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

&RQVROLGDWLRQ LV UHTXLUHG �DYJ� �� RI
WRWDO SFV SLFNHG LQ FRQVROLGDWLRQ�

ĺ ,QFUHDVHG
FRPSOH[LW\

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH

2SHQLQJ�FORVLQJ SRUWV �GHSHQGLQJ RQ
ZRUNORDG��

6\QFKURQL]HG EUHDNV IRU SUHSDUDWLRQ RI
ELQV �RQO\ GXULQJ KLJK ZRUNORDGV�
RWKHUZLVH WKH\ GR QRW��

ĺ

ĺ

5RERW
UHVRXUFHV XVHG
PRUH HIILFLHQWO\

7LPH IRU URERW
FKDUJLQJ DQG
SUHSDUDWLRQ

ĺ 2UGHU
5HOHDVH

+DV DQ XSSHU OLPLW RI RUGHUV WKH\
UHOHDVH DW D WLPH�

ĺ 'HFUHDVHG
XQFHUWDLQW\

&XVWRP
HU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

2SHUDWRU GRHV QRW FRXQW DW SRUW ĺ 0RUH HIILFLHQW
SXW�DZD\

��



7KH QXPEHU RI UHWXUQV DIIHFWV ERWK WKH SXW�DZD\ DQG SLFNLQJ RSHUDWLRQV� $W FRPSDQ\ )��
UHWXUQV DUULYH LQ ODUJH ER[HV ZLWK PL[HG 6.8V� WKDW DUH SXW�DZD\ LQ RQH FRPSDUWPHQW DW D
WLPH �RIWHQ LQ ELQV ZLWK �� FRPSDUWPHQWV�� 7KH\ KDYH DSSUR[LPDWHO\ ��� UHWXUQV� ZKLFK
OHDGV WR DQ LQFUHDVHG FRPSOH[LW\� DV WKDW DGGV WR WKH SURFHVV GLYHUVLW\� LQ RWKHU ZRUGV DQRWKHU
SURFHVV WR KDQGOH� $V WKH UHWXUQV DUH SXW�DZD\ RQH XQLW DW D WLPH FRPSDUHG WR QRUPDO JRRGV�
WKLV SURFHVV LV QHFHVVDU\ GXH WR WKH FRQWH[WXDO IDFWRU EXW OHVV HIILFLHQW LQ WHUPV RI 72&�

3URGXFW FKDUDFWHULVWLFV IDFWRUV VXFK DV SURGXFW SRUWIROLR� IUDJLOLW\� VSHFLDO KDQGOLQJ RU
RYHUVL]H DIIHFWV WKH FRQILJXUDWLRQV� &RPSDQ\ )� KDV ������ 6.8V DQG � GLIIHUHQW ELQ
FRQILJXUDWLRQV IRU WKHLU SURGXFWV ��� ò� ó� ǩ� OHDGLQJ WR LQFUHDVHG FRPSOH[LW\ DQG
XQFHUWDLQW\� 7KH YDULHW\ DQG QXPEHU RI 6.8V DIIHFWV SDFNLQJ DV FRPSDQ\ )� KDV GLIIHUHQW
VL]HV IRU ER[HV DQG EDJV� 7KH RSHUDWRU WKHUHIRUH KDV WR NQRZ ZKDW VL]H WKDW ZLOO ILW WKH
SURGXFWV LQ WKH FXUUHQW RUGHU EHLQJ SLFNHG� DQG FKRRVH WKH ULJKW VL]H� 5HJDUGLQJ IUDJLOLW\� )�
KDV D IHZ SURGXFWV WKDW QHHG WR EH ZUDSSHG RU SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ� ,W LV
GRQH ZKHQ SLFNLQJ WKH SURGXFWV� ZKLFK OHDGV WR D OHVV HIILFLHQW SLFNLQJ SURFHVV� 7KHUHIRUH�
WKLV LV QRW DOLJQHG ZLWK 72& DV D WLPH�FRQVXPLQJ RSHUDWLRQ LV GRQH DW WKH SRUW� FRQWULEXWLQJ
WR D SRWHQWLDO ERWWOHQHFN� ��� RI WKHLU 6.8V ������� WRWDO� DUH VWRUHG LQ WKH $XWR6WRUH� RQO\
�� QRW VWRUHG LQ $XWR6WRUH� 7KH �� KDV WR EH SXW�DZD\� VWRUHG DQG SLFNHG PDQXDOO\� 7KLV
PHDQV D KLJKHU SURFHVV GLYHUVLW\� DQG WKHUHIRUH FRPSOH[LW\� FRPSDUHG WR RQO\ SXW�DZD\ DQG
SLFN JRRGV WKDW DUH VWRUHG LQ WKH $XWR6WRUH� :KDW 6.8V LQ WKH PDMRULW\ RI WLPHV DUH LQFOXGHG
LQ WKH RUGHUV DOVR DIIHFW LI FRQVROLGDWLRQ LV QHHGHG RU QRW� DGGLQJ WR WKH SURFHVV GLYHUVLW\ DQG
FRPSOH[LW\�

)� KDQGOHV DURXQG ����� RUGHU OLQHV SHU GD\� 'HSHQGLQJ RQ WKH ZRUNORDG �ZKLFK LV GHSHQGHQW
RQ RUGHU YROXPH� WKH\ FORVH SRUWV LI WKHUH DUH WRR PDQ\ RSHQ� DQG YLFH YHUVD� &ORVLQJ SRUWV
ZKHQ WKHUH DUH WRR PDQ\ RSHQ FRPSDUHG WR WKH ZRUNORDG IUHHV XS URERWV �(OHPHQW /RJLF�
����J�� 7KH URERWV FDQ DOVR ZRUN PRUH HIILFLHQWO\ WR SURYLGH WKH RSHQ SRUWV ZLWK ELQV� VLQFH
URERWV RWKHUZLVH ZLOO WU\ WR VXSSO\ DOO RSHQ SRUWV ZLWK ELQV �(OHPHQW /RJLF� ����J�� 7KLV
OHDGV WR WKH URERW UHVRXUFHV EHLQJ XVHG PRUH HIILFLHQWO\� DV WKH\ FDQ RSWLPL]H WKH UHWULHYDO RI
ELQV WR IHZHU SRUWV �(OHPHQW /RJLF� ����J�� ,Q DGGLWLRQ WR WKLV� WKH V\QFKURQL]HG EUHDNV WKH\
KDYH IRU WKH RSHUDWRUV GXULQJ KLJK ZRUNORDGV OHDGV WR PRUH WLPH IRU URERWV WR FKDUJH DQG
SUHSDUH ELQV� +RZHYHU� WKLV LV RQO\ GRQH GXULQJ KLJK ZRUNORDGV ZKLFK PHDQV PRVW RI WKH
WLPH URERWV KDYH OHVV WLPH IRU SUHSDULQJ DQG FKDUJLQJ� FRPSDUHG WR KDYLQJ V\QFKURQL]HG
EUHDNV DOO WKH WLPH� 7KHVH WZR FRQILJXUDWLRQV DUH DOLJQHG ZLWK 72& DV WKH\ FRQWULEXWH WR
PRUH HIILFLHQW SXW�DZD\� DQG SLFNLQJ SURFHVVHV� DQG VWULYH WR UHGXFH SRVVLEOH ERWWOHQHFNV DW
WKH SRUWV�

)RU RUGHU UHOHDVH )� KDV D PD[LPXP OLPLW RI RUGHUV WKH\ UHOHDVH DW D WLPH� ZKLFK GHFUHDVHV
WKH XQFHUWDLQW\ DV FRPSDQ\ )� FDQ PDNH VXUH WKH\ KDYH PRUH FRQWURO RYHU WKH RXWFRPH
UHJDUGLQJ SUHSDUDWLRQ RI ELQV� ,I WRR PDQ\ RUGHUV DUH UHOHDVHG DW RQFH� IRU H[DPSOH RUGHUV WKDW
DUH GXH WR EH SLFNHG IXUWKHU DKHDG LQ WLPH� WKH URERWV PLJKW VWDUW SUHSDULQJ WKRVH ELQV
�(OHPHQW /RJLF� ����K�� 7KLV LV DOLJQHG ZLWK 72& DV WKLV FRQWULEXWHV WR D PRUH HIILFLHQW
SLFNLQJ SURFHVV ZKHQ ELQV QHHG WR EH UHWULHYHG� /DVWO\� ZKHQ SHUIRUPLQJ SXW�DZD\ WKH
RSHUDWRUV DW WKH SRUW GR QRW QHHG WR FRXQW WKH XQLWV� ZKLFK OHDGV WR D PRUH HIILFLHQW SXW�DZD\

��



SURFHVV DQG DOVR DOLJQV ZLWK 72&�

&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI )�� WKH RQO\ FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQ FRXOG EH LGHQWLILHG LQ JURZWK�VDOHV VWUDWHJ\� GHSLFWHG LQ 7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVLQJ
VWUDWHJ\

3URGXFW
SRUWIROL
R

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

3XUFKDVLQJ LWHPV LQ IXUQLWXUH
FDWHJRU\ QRW VWRUHG LQ $XWR6WRUH

ĺ ,QFUHDVHG FRPSOH[LW\

*URZWK�VDOHV VWUDWHJ\ ĺ 3LFNLQJ�
3DFNLQJ

2SHUDWRUV SXWWLQJ
GLVFRXQW�OHDIOHWV LQ SDFNDJH

ĺ /HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

2SHUDWRUV KDYH WR ILQLVK HDFK RUGHU E\ VHOHFWLQJ WKH FRUUHFW GLVFRXQW�OHDIOHW IRU WKH
FRUUHVSRQGLQJ RUGHU� :KLFK OHDIOHW WR VHOHFW FDQ EH GLIIHUHQW GHSHQGLQJ RQ ZKR WKH FXVWRPHU
LV RU ZKDW FXUUHQW FDPSDLJQ WKDW LV UXQQLQJ� 7KXV� LW OHDGV WR OHVV HIILFLHQW SLFNLQJ DQG
SDFNLQJ VLQFH LW LV DQ DGGLWLRQDO DFWLYLW\ WKDW KDV WR EH FRQGXFWHG� QRW DOLJQHG ZLWK 72&�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
ZDUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU
RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ 7KH FRPSDQ\ GRHV QRW XVH DQ\
SLFN ZDYHV

ĺ 5HGXFHV FRPSOH[LW\

:DUHKRXVH
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&RQYH\RU IRU FDUWRQ GLVSRVDO

6RPH FDUWRQV QHHGV WR EH
TXLFN�IROGHG �QRW OLNH UHJXODU
IROGLQJ DQG VHDOLQJ ZLWK WDSH�

*RRGV DUULYH VRUWHG E\ 6.8 W\SH
WR WKH SRUW

ĺ

ĺ

ĺ

/HVV WLPH�FRQVXPLQJ
WDVNV SHUIRUPHG DW
SRUW�

6OLJKWO\ OHVV HIILFLHQW
SLFNLQJ

0RUH HIILFLHQW
SXW�DZD\

��



6KLSSLQJ ODEHO SULQWHG DIWHU RUGHU
LV ILQLVKHG

)RUHFDVWLQJ�IXQFWLRQ IRU URERWV LV
XVHG

ĺ

ĺ

/HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

,QFUHDVLQJ ELQ
SUHSDUDWLRQ

:LWK SLFN ZDYHV HQDEOHG� URERWV SUHSDUH ELQV DQG SLFN RUGHUV IRU WKH FXUUHQW SLFN ZDYH
�(OHPHQW /RJLF� ����F�� +DYLQJ PRUH SLFN ZDYHV WKHUHIRUH DGGV FRQVWUDLQWV WR WKH DOJRULWKP
ZKLFK PLJKW DIIHFW LWV DELOLW\ WR RSWLPL]H WKH WDVNV WR EH GRQH� &RPSDQ\ )� GRHV QRW XVH DQ\
SLFN ZDYHV� ZKLFK UHGXFHV FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV SUHSDUDWLRQV
RI ELQV�

5HJDUGLQJ ZDUHKRXVH HIILFLHQF\� WKHUH LV D FRQYH\RU MXVW DERYH WKH SRUW XVHG IRU FDUWRQ
GLVSRVDO ZKHQ SHUIRUPLQJ WKH SXW�DZD\� LQVWHDG RI RSHUDWRUV KDYLQJ WR KDQGOH WKH ZDVWH� 7KLV
OHDGV WR OHVV WLPH�FRQVXPLQJ WDVNV EHLQJ SHUIRUPHG DW WKH SRUW� DQG WKXV DOLJQV ZLWK 72&�
7KH RSHUDWRUV RFFDVLRQDOO\ FROODERUDWH GXULQJ SXW�DZD\� LI D 6.8 RQ WKH SDOOHW ILWV DQRWKHU
ELQ FRQILJXUDWLRQ WKDQ FXUUHQWO\ EHLQJ XVHG� WKH RSHUDWRU FDQ JLYH WKH SURGXFWV WR WKH RSHUDWRU
LQ WKH QHDUE\ SRUW ZLWK WKDW ELQ FRQILJXUDWLRQ� WR DYRLG VZLWFKLQJ TXHXH� %R[HV XVHG IRU
SLFNLQJ DQG SDFNDJLQJ QHHG WR EH SUHSDUHG� EXW QRW IROGHG DQG VHDOHG ZLWK WDSH DV UHJXODU
ER[HV GXH WR WKH GHVLJQ� 7KH GHVLJQ VDYHV WLPH IRU WKH RSHUDWRU� EXW LW LV VWLOO D
WLPH�FRQVXPLQJ WDVN FRQWULEXWLQJ WR D VOLJKWO\ OHVV HIILFLHQW SLFNLQJ� DQG SDFNLQJ SURFHVV�
:KHQ SLFNLQJ DQG SDFNLQJ� WKH VKLSSLQJ ODEHO LV SULQWHG DIWHU WKH RUGHU LV ILQLVKHG� ZKLFK
OHDGV WR OHVV HIILFLHQW SLFNLQJ� DQG SDFNLQJ SURFHVVHV� DQG GRHV QRW DOLJQ ZLWK 72&� 7KH
IRUHFDVWLQJ�IXQFWLRQ IRU URERWV LV XVHG� LQFUHDVLQJ WKH ELQ SUHSDUDWLRQ DQG DOLJQLQJ ZLWK 72&
�EXW PLJKW ORZHU WKH OLIHVSDQ RI URERWV��

9DOLGLW\ RI UHVXOWV
,Q WKH FDVH RI )� ZH FRQFOXGH WKDW WKH UHVXOWV DUH YDOLG� 7KH PDLQ LQWHUYLHZHH �6LWH 0DQDJHU�
ZDV D SHUVRQ ZLWK LQWHUHVW DQG NQRZOHGJH DERXW WKH $XWR6WRUH� ,Q DGGLWLRQ WR WKLV� WKUHH RWKHU
HPSOR\HHV DWWHQGHG WKH LQWHUYLHZ WR FRQILUP RU DGG DQ\WKLQJ WR WKH DQVZHUV IURP WKH 6LWH
0DQDJHU� 7KH REVHUYDWLRQV DQG WKH LQWHUYLHZ ZHUH ERWK GHSLFWLQJ WKH VDPH SLFWXUH RI WKH
EXVLQHVV DQG LWV RSHUDWLRQV� :KHQ REVHUYLQJ WKH SURFHVVHV LQ UHDO WLPH� PXOWLSOH H[DPSOHV
ZHUH DOO RSHUDWLQJ WKH VDPH ZD\ WKURXJK D YDULHW\ RI SURGXFWV DQG VWDWLRQV�

����� &RPSDQ\ )�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

��



7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ
FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\�
3LFNLQJ

+LJK DPRXQW RI UHWXUQV� ĺ ,QFUHDVHG
FRPSOH[LW\

ĺ 3LFNLQJ 3LFN 6WUDWHJ\�
3LFN IURP ELQV ZLWK ORZHVW TXDQWLW\�
RWKHUZLVH SLFN DFFRUGLQJ WR ),)2 IRU
UHVW TXDQWLW\�

ĺ 0RUH URERW
UHVRXUFHV XVHG

3URGXFW
FKDUDFWHUL
VWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

9HU\ KLJK QXPEHU RI 6.8 W\SHV
����������

� GLIIHUHQW ELQ�FRQILJXUDWLRQV

ĺ

ĺ

,QFUHDVHG
FRPSOH[LW\

,QFUHDVHG
FRPSOH[LW\

)UDJLOLW\ ĺ 3LFNLQJ $ IHZ SURGXFWV QHHG WR EH ZUDSSHG�
SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ
�ZKHQ SLFNLQJ WKH SURGXFWV��

ĺ /HVV HIILFLHQW
SLFNLQJ�

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

7KH �� �RI ������� 6.8V� DUH SLFNHG
PDQXDOO\ RXWVLGH $XWR6WRUH�

ĺ ,QFUHDVHG
FRPSOH[LW\

2UGHU
FKDUDFWHUL
VWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

&RQVROLGDWLRQ LV UHTXLUHG ��� 6.8V
VWRUHG RXWVLGH $XWR6WRUH�

ĺ ,QFUHDVHG
&RPSOH[LW\

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH

2SHQLQJ�FORVLQJ SRUWV �GHSHQGLQJ RQ
ZRUNORDG��

6\QFKURQL]HG EUHDNV IRU SUHSDUDWLRQ RI
ELQV �RQO\ GXULQJ KLJK ZRUNORDGV�
RWKHUZLVH WKH\ GR QRW��

ĺ

ĺ

5RERW
UHVRXUFHV XVHG
PRUH HIILFLHQWO\

7LPH IRU URERW
FKDUJLQJ DQG
SUHSDUDWLRQ

ĺ 2UGHU
5HOHDVH�
3LFNLQJ

+DV DQ XSSHU OLPLW RI RUGHUV WKH\
UHOHDVH DW D WLPH�

ĺ 'HFUHDVHG
XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

2SHUDWRU FRXQWV JRRGV DW WKH SRUW DV D
GRXEOH FKHFN

ĺ /HVV HIILFLHQW
SXW�DZD\

7KH QXPEHU RI UHWXUQV DIIHFWV ERWK WKH SXW�DZD\ DQG SLFNLQJ RSHUDWLRQV� $W FRPSDQ\ )��
UHWXUQV DUULYH LQ ODUJH ER[HV ZLWK PL[HG 6.8V� WKDW DUH SXW�DZD\ LQ RQH FRPSDUWPHQW DW D
WLPH �RIWHQ LQ ELQV ZLWK �� RU � FRPSDUWPHQWV�� 7KH\ KDYH KLJK DPRXQWV RI UHWXUQV� ZKLFK
OHDGV WR DQ LQFUHDVHG FRPSOH[LW\� DV WKDW DGGV WR WKH SURFHVV GLYHUVLW\� LQ RWKHU ZRUGV DQRWKHU

��



SURFHVV WR KDQGOH� $V WKH UHWXUQV DUH SXW�DZD\ RQH XQLW DW D WLPH FRPSDUHG WR QRUPDO JRRGV�
WKLV SURFHVV LV QHFHVVDU\ GXH WR WKH FRQWH[WXDO IDFWRU EXW OHVV HIILFLHQW LQ WHUPV RI 72&�

3URGXFW FKDUDFWHULVWLFV IDFWRUV VXFK DV SURGXFW SRUWIROLR� IUDJLOLW\� VSHFLDO KDQGOLQJ RU
RYHUVL]H DIIHFWV WKH FRQILJXUDWLRQV� &RPSDQ\ )� KDV ������� 6.8V DQG � GLIIHUHQW ELQ
FRQILJXUDWLRQV IRU WKHLU SURGXFWV ��� ò� ó� ǩ� ����� OHDGLQJ WR LQFUHDVHG FRPSOH[LW\� 7KH
YDULHW\ DQG QXPEHU RI 6.8V DIIHFWV SDFNLQJ DV FRPSDQ\ )� KDV GLIIHUHQW VL]HV IRU ER[HV DQG
EDJV� 7KH RSHUDWRU WKHUHIRUH KDV WR NQRZ ZKDW VL]H WKDW ZLOO ILW WKH SURGXFWV LQ WKH FXUUHQW
RUGHU EHLQJ SLFNHG� DQG FKRRVH WKH ULJKW VL]H� 5HJDUGLQJ IUDJLOLW\� )� KDV D IHZ SURGXFWV WKDW
QHHG WR EH ZUDSSHG RU SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ� ,W LV GRQH ZKHQ SLFNLQJ WKH
SURGXFWV� ZKLFK OHDGV WR D OHVV HIILFLHQW SLFNLQJ SURFHVV� 7KHUHIRUH� WKLV LV QRW DOLJQHG ZLWK
72& DV D WLPH�FRQVXPLQJ RSHUDWLRQ LV GRQH DW WKH SRUW� FRQWULEXWLQJ WR D SRWHQWLDO ERWWOHQHFN�
5HJDUGLQJ VSHFLDO KDQGOLQJ RU JXLGHOLQHV� FRPSDQ\ )� VWRUHV VRPH ELJJHU SURGXFWV WKDW FDQ
H[SDQG LQ WKH $XWR6WRUH� EXW LV FDXWLRXV SXWWLQJ WRR PDQ\ XQLWV LQ RQH ELQ� $V VWDWHG E\ ERWK
-DJKEHHU ������ DQG PXOWLSOH HPSOR\HHV DW (OHPHQW /RJLF �(OHPHQW /RJLF� ����L� VWRULQJ
WKHVH NLQGV RI SURGXFWV LQ WKH $XWR6WRUH PLJKW OHDG WR VWRSV DV LW FDQ FDXVH URERWV WR JHW VWXFN
LQ WKH SURGXFWV ZKHQ PRYLQJ RYHU WKH ELQV�

��� RI WKHLU 6.8V �������� WRWDO� DUH VWRUHG LQ WKH $XWR6WRUH� RQO\ �� QRW VWRUHG LQ
$XWR6WRUH� 7KH �� KDV WR EH SXW�DZD\� VWRUHG DQG SLFNHG PDQXDOO\� 7KLV PHDQV D KLJKHU
SURFHVV GLYHUVLW\� DQG WKHUHIRUH FRPSOH[LW\� FRPSDUHG WR RQO\ SXW�DZD\ DQG SLFN JRRGV WKDW
DUH VWRUHG LQ WKH $XWR6WRUH� :KDW 6.8V LQ WKH PDMRULW\ RI WLPHV DUH LQFOXGHG LQ WKH RUGHUV
DOVR DIIHFW LI FRQVROLGDWLRQ LV QHHGHG RU QRW� DGGLQJ WR WKH SURFHVV GLYHUVLW\ DQG FRPSOH[LW\�

)� KDQGOHV DURXQG ������ SFV SHU GD\� 'HSHQGLQJ RQ WKH ZRUNORDG �ZKLFK LV GHSHQGHQW RQ
RUGHU YROXPH� WKH\ FORVH SRUWV LI WKHUH DUH WRR PDQ\ RSHQ� DQG YLFH YHUVD� $FFRUGLQJ WR
�(OHPHQW /RJLF� ����J� FORVLQJ SRUWV ZKHQ WKHUH DUH WRR PDQ\ RSHQ FRPSDUHG WR WKH
ZRUNORDG IUHHV XS URERWV� 7KH URERWV FDQ DOVR ZRUN PRUH HIILFLHQWO\ WR SURYLGH WKH RSHQ SRUWV
ZLWK ELQV� VLQFH URERWV RWKHUZLVH ZLOO WU\ WR VXSSO\ DOO RSHQ SRUWV ZLWK ELQV �(OHPHQW /RJLF�
����J�� 7KLV OHDGV WR WKH URERW UHVRXUFHV EHLQJ XVHG PRUH HIILFLHQWO\� DV WKH\ FDQ RSWLPL]H WKH
UHWULHYDO RI ELQV WR IHZHU SRUWV �(OHPHQW /RJLF� ����J�� ,Q DGGLWLRQ WR WKLV� WKH V\QFKURQL]HG
EUHDNV WKH\ KDYH IRU WKH RSHUDWRUV GXULQJ KLJK ZRUNORDGV OHDGV WR PRUH WLPH IRU URERWV WR
FKDUJH DQG SUHSDUH ELQV� +RZHYHU� WKLV LV RQO\ GRQH GXULQJ KLJK ZRUNORDGV ZKLFK PHDQV
PRVW RI WKH WLPH URERWV KDYH OHVV WLPH IRU SUHSDULQJ DQG FKDUJLQJ� FRPSDUHG WR KDYLQJ
V\QFKURQL]HG EUHDNV DOO WKH WLPH� 7KHVH WZR FRQILJXUDWLRQV DUH DOLJQHG ZLWK 72& DV WKH\
FRQWULEXWH WR PRUH HIILFLHQW SXW�DZD\� DQG SLFNLQJ SURFHVVHV� DQG VWULYH WR UHGXFH SRVVLEOH
ERWWOHQHFNV DW WKH SRUWV�

)RU RUGHU UHOHDVH )� KDV D PD[LPXP OLPLW RI RUGHUV WKH\ PDQXDOO\ UHOHDVH DW D WLPH� ZKLFK
GHFUHDVHV WKH XQFHUWDLQW\ DV FRPSDQ\ )� FDQ PDNH VXUH WKH\ KDYH PRUH FRQWURO RYHU WKH
RXWFRPH UHJDUGLQJ SUHSDUDWLRQ RI ELQV� ,I WRR PDQ\ RUGHUV DUH UHOHDVHG DW RQFH� IRU H[DPSOH
RUGHUV WKDW DUH GXH WR EH SLFNHG PRUH IXUWKHU DKHDG LQ WLPH� WKH URERWV PLJKW VWDUW SUHSDULQJ
WKRVH ELQV� 7KLV LV DOLJQHG ZLWK 72& DV WKLV FRQWULEXWHV WR D PRUH HIILFLHQW SLFNLQJ SURFHVV
ZKHQ ELQV QHHG WR EH UHWULHYHG� +RZHYHU� ZKHQ SHUIRUPLQJ SXW�DZD\ WKH RSHUDWRUV DW WKH SRUW

��



QHHG WR FRXQW WKH XQLWV� ZKLFK OHDGV WR D OHVV HIILFLHQW SXW�DZD\ SURFHVV DQG DOVR GRHV QRW
DOLJQ ZLWK 72&�

&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI )�� WKH RQO\ FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQ FRXOG EH LGHQWLILHG LQ JURZWK�VDOHV VWUDWHJ\� GHSLFWHG LQ 7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVLQJ
VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ� 3DFNLQJ

+LJK QXPEHU RI 6.8V ĺ ,QFUHDVHG XQFHUWDLQW\
DQG FRPSOH[LW\

*URZWK�VDOHV VWUDWHJ\ ĺ 3LFNLQJ�
3DFNLQJ

2SHUDWRUV SXWWLQJ
GLVFRXQW�OHDIOHWV LQ
SDFNDJH �RFFDVLRQDOO\�

ĺ /HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

2SHUDWRUV KDYH WR RFFDVLRQDOO\ ILQLVK HDFK RUGHU E\ VHOHFWLQJ WKH FRUUHFW GLVFRXQW�OHDIOHW IRU
WKH FRUUHVSRQGLQJ RUGHU� :KLFK OHDIOHW WR VHOHFW FDQ EH GLIIHUHQW GHSHQGLQJ RQ ZKR WKH
FXVWRPHU LV RU ZKDW FXUUHQW FDPSDLJQ WKDW LV UXQQLQJ� 7KXV� LW OHDGV WR OHVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ VLQFH LW LV DQ DGGLWLRQDO DFWLYLW\ WKDW KDV WR EH FRQGXFWHG� QRW DOLJQHG ZLWK 72&�
+RZHYHU� LW LV SHUIRUPHG LQ SHULRGV DQG QRW VWDQGDUG SURFHGXUH�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
:DUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ ��� SLFN ZDYHV DUH XVHG ĺ ,QFUHDVHV FRPSOH[LW\

:DUHKRXV
H
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&RQYH\RU IRU FDUWRQ
GLVSRVDO

6RPH FDUWRQV �YHU\ IHZ�
QHHGV WR EH IROGHG
PDQXDOO\ �DQG VRPH DOVR
VHDOHG ZLWK WDSH�

*RRGV DUULYH WR WKH SRUW

ĺ

ĺ

ĺ

/HVV WLPH�FRQVXPLQJ
WDVNV SHUIRUPHG DW SRUW�

/HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

0RUH HIILFLHQW SXW�DZD\

��



VRUWHG E\ 6.8 W\SH

6HDOHG FDUWRQV DUULYH WR
SXW�DZD\ SRUW � FDUWRQV
QHHG WR EH RSHQHG

6KLSSLQJ ODEHO SULQWHG
EHIRUH RUGHU LV ILQLVKHG

)RUHFDVWLQJ�IXQFWLRQ IRU
URERWV LV XVHG

ĺ

ĺ

ĺ

/HVV HIILFLHQW SXW�DZD\

0RUH HIILFLHQW SLFNLQJ
DQG SDFNLQJ

,QFUHDVLQJ ELQ
SUHSDUDWLRQ �EXW PLJKW
ORZHU OLIH VSDQ RI
URERWV�

:LWK SLFN ZDYHV HQDEOHG� URERWV SUHSDUH ELQV DQG SLFN RUGHUV IRU WKH FXUUHQW SLFN ZDYH
�(OHPHQW /RJLF� ����F�� +DYLQJ PRUH SLFN ZDYHV WKHUHIRUH DGGV FRQVWUDLQWV WR WKH DOJRULWKP
ZKLFK PLJKW DIIHFW LWV DELOLW\ WR RSWLPL]H WKH WDVNV WR EH GRQH� &RPSDQ\ )� XVHV ��� SLFN
ZDYHV� ZKLFK LQFUHDVHV FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV SUHSDUDWLRQV RI
ELQV�

5HJDUGLQJ ZDUHKRXVH HIILFLHQF\� WKHUH LV D FRQYH\RU MXVW DERYH WKH SRUW XVHG IRU FDUWRQ
GLVSRVDO ZKHQ SHUIRUPLQJ WKH SXW�DZD\� LQVWHDG RI RSHUDWRUV KDYLQJ WR KDQGOH WKH ZDVWH� 7KLV
OHDGV WR OHVV WLPH�FRQVXPLQJ WDVNV EHLQJ SHUIRUPHG DW WKH SRUW� DQG WKXV DOLJQV ZLWK 72&�
7KH RSHUDWRUV RFFDVLRQDOO\ FROODERUDWH GXULQJ SXW�DZD\� LI D 6.8 RQ WKH SDOOHW ILWV DQRWKHU
ELQ FRQILJXUDWLRQ WKDQ FXUUHQWO\ EHLQJ XVHG� WKH RSHUDWRU FDQ JLYH WKH SURGXFWV WR WKH RSHUDWRU
LQ WKH QHDUE\ SRUW ZLWK WKDW ELQ FRQILJXUDWLRQ� WR DYRLG VZLWFKLQJ TXHXH� 6RPH ER[HV XVHG IRU
SLFNLQJ DQG SDFNDJLQJ QHHG WR EH IROGHG DQG VHDOHG ZKLFK LV VWLOO D WLPH�FRQVXPLQJ WDVN
FRQWULEXWLQJ WR D VOLJKWO\ OHVV HIILFLHQW SLFNLQJ� DQG SDFNLQJ SURFHVV� :KHQ SLFNLQJ DQG
SDFNLQJ� WKH VKLSSLQJ ODEHO LV SULQWHG EHIRUH WKH RUGHU LV ILQLVKHG� ZKLFK OHDGV WR PRUH
HIILFLHQW SLFNLQJ� DQG SDFNLQJ SURFHVVHV� DQG DOLJQV ZLWK 72&� 7KH IRUHFDVWLQJ�IXQFWLRQ IRU
URERWV LV XVHG� LQFUHDVLQJ WKH ELQ SUHSDUDWLRQ DQG DOLJQLQJ ZLWK 72& �EXW PLJKW ORZHU WKH
OLIHVSDQ RI URERWV��

9DOLGLW\ RI UHVXOWV
,Q WKH FDVH RI )� ZH FRQFOXGH WKDW WKH UHVXOWV DUH YDOLG� 7KH PDLQ LQWHUYLHZHHV �6LWH 0DQDJHU
DQG +HDG RI )XOILOOPHQW� DUH WZR SHRSOH WKDW KDYH NQRZOHGJH DERXW WKH ZDUHKRXVH LQ JHQHUDO
DQG RSHUDWLRQV DURXQG WKH $XWR6WRUH� 7KH REVHUYDWLRQV DQG WKH LQWHUYLHZ ZHUH ERWK GHSLFWLQJ
WKH VDPH SLFWXUH RI WKH EXVLQHVV DQG LWV RSHUDWLRQV� :KHQ REVHUYLQJ WKH SURFHVVHV LQ UHDO
WLPH� PXOWLSOH H[DPSOHV ZHUH DOO RSHUDWLQJ WKH VDPH ZD\ WKURXJK D YDULHW\ RI SURGXFWV DQG
VWDWLRQV�

����� &RPSDQ\ )�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

��



7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\�
3LFNLQJ

��� UHWXUQV �DSSUR[�� ĺ ,QFUHDVHG FRPSOH[LW\

ĺ 3LFNLQJ 3LFN 6WUDWHJ\�
),)2

ĺ 0RUH URERW UHVRXUFHV
XVHG

3URGXFW
FKDUDFWHUL
VWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

0DQ\ 6.8 W\SHV ��������

/DUJH DPRXQW QRW VWRUHG LQ
$XWR6WRUH �����

� GLIIHUHQW ELQ FRQILJXUDWLRQV

ĺ

ĺ

ĺ

,QFUHDVHG FRPSOH[LW\
DQG XQFHUWDLQW\

,QFUHDVHG FRPSOH[LW\

,QFUHDVHG FRPSOH[LW\

)UDJLOLW\ ĺ 3LFNLQJ $ IHZ SURGXFWV QHHG WR EH
ZUDSSHG� SXW LQ DQ H[WUD SDFNDJH
IRU SURWHFWLRQ �ZKHQ SLFNLQJ WKH
SURGXFWV��

ĺ /HVV HIILFLHQW SLFNLQJ
ZLWK H[WUD VWHSV E\
SRUW

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

2YHUVL]H� PHQ¶V DUWLFOHV DQG
KDQJLQJ DUH VWRUHG RXWVLGH

ĺ ,QFUHDVHG FRPSOH[LW\

2UGHU
FKDUDFWHUL
VWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

&RQVROLGDWLRQ ���� 6.8V
VWRUHG RXWVLGH $XWR6WRUH�

0HQ¶V FORWKHV RXWVLGH $XWR6WRUH

ĺ

ĺ

,QFUHDVHG FRPSOH[LW\

,QFUHDVHG FRPSOH[LW\

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH

2SHQLQJ�FORVLQJ SRUWV
�GHSHQGLQJ RQ ZRUNORDG��

6\QFKURQL]HG EUHDNV GXULQJ
DIWHUQRRQ

ĺ

ĺ

0RUH HIILFLHQW URERW
PDQDJHPHQW

5RERWV FDQ SUHSDUH RU
FKDUJH

ĺ 2UGHU
5HOHDVH

+DV DQ XSSHU OLPLW RI RUGHUV WKH\
UHOHDVH DW D WLPH DQG UHOHDVH
DXWRPDWLFDOO\ DQG PDQXDOO\

ĺ 'HFUHDVHG
XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

1R FRXQWLQJ RU VRUWLQJ RI JRRGV
DW WKH SRUW

ĺ 0RUH HIILFLHQW
SXW�DZD\

7KH QXPEHU RI UHWXUQV DIIHFWV ERWK WKH SXW�DZD\ DQG SLFNLQJ DFWLYLWLHV� ,Q WKH FDVH RI )��
UHWXUQV DUULYH LQ ODUJH ER[HV ZLWK PL[HG 6.8V� DQG DUH WR EH LQVHUWHG LQWR WKH $XWR6WRUH�
$OWKRXJK WKH\ DUH TXDOLW\ FKHFNHG DQG SUHSDUHG IRU SXW�DZD\ DW DQ H[WHUQDO ORFDWLRQ� UHWXUQV
DUH SUHYDOHQW WR DQ H[WHQW QHHGLQJ D VSHFLILF SURFHVV WR KDQGOH� 7KXV� UHWXUQV LQFUHDVH
FRPSOH[LW\ LQ SXW�DZD\ E\ UHTXLULQJ D VHSDUDWH SURFHVV� %HVLGHV� FRQGXFWLQJ SXW�DZD\ RQH
SLHFH DW D WLPH LV D PRUH WLPH�FRQVXPLQJ WDVN WKDQ UHJXODU IORZ RI SXW�DZD\� ZLWK PRUH

��



DUWLFOHV LQVHUWHG SHU SUHVHQWDWLRQ� OHDGLQJ WR LQHIILFLHQF\� )� GRHV IROORZ WKH SLFNLQJ VWUDWHJ\
RI ),)2� DQG WKHUHIRUH FRQVWUDLQWV WKH V\VWHP LQ WKDW DVSHFW� 6LQFH UHWXUQV DUH LQVHUWHG RQ
VLQJOH�LWHP�EDVLV LQ FRPSDUWPHQWV RI � 6.8� LW LQFUHDVHV WKH DYDLODELOLW\ RI UDQGRP LWHPV�

3URGXFW FKDUDFWHULVWLFV IDFWRUV VXFK DV SURGXFW SRUWIROLR� IUDJLOLW\� VSHFLDO KDQGOLQJ RU
RYHUVL]H DIIHFWV WKH FRQILJXUDWLRQV� )� KDV ������ 6.8V DQG � GLIIHUHQW ELQ FRQILJXUDWLRQV IRU
WKHLU SURGXFWV LQ ZKROH ELQV� ò� ó� ǩ� DQG ����� OHDGLQJ WR LQFUHDVHG FRPSOH[LW\� 7KH
DPRXQW RI 6.8 W\SHV DOVR OHDGV WR LQFUHDVHG XQFHUWDLQW\ LQ KDQGOLQJ WKH LQFUHDVHG YDULHW\�
7KH YDULHW\ DQG QXPEHU RI 6.8V IXUWKHU DIIHFW SDFNLQJ DV )� KDV GLIIHUHQW VL]HV IRU EDJV� 7KH
RSHUDWRU WKHUHIRUH KDV WR NQRZ ZKDW VL]H WKDW ZLOO ILW WKH SURGXFWV LQ WKH FXUUHQW RUGHU EHLQJ
SLFNHG� DQG FKRRVH D VXIILFLHQW VL]H� DGGLQJ D GHFLVLRQ�PDNLQJ HOHPHQW WR WKH SURFHVV� )� KDV
D IHZ SURGXFWV WKDW QHHG WR EH ZUDSSHG RU SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ� ,W LV GRQH
ZKHQ SLFNLQJ WKH SURGXFWV� ZKLFK OHDGV WR D OHVV HIILFLHQW SLFNLQJ SURFHVV IRU WKRVH RUGHUV�
7KXV� DQ DGGLWLRQDO WLPH�FRQVXPLQJ DFWLYLW\ E\ WKH SLFNLQJ SRUW GRHV QRW DOLJQ ZLWK 72&�

5HJDUGLQJ VSHFLDO KDQGOLQJ DQG JXLGHOLQHV� D FRQVLGHUDEOH DPRXQW RI 6.8V DUH VWRUHG RXWVLGH
WKH $XWR6WRUH� 7KH FRPSOH[LW\ LQFUHDVHV DV DOO SURFHVVHV KDYH WR EH FRPSDWLEOH ZLWK
FRQVROLGDWLRQ� HYHQ PHQ¶V FORWKLQJ WKDW DUH RUGHUHG WKURXJK D GLIIHUHQW ZHEVLWH EXW DUH
FRQVROLGDWHG EHIRUH VKLSSLQJ� DOVR VXUIDFHV ZKHQ H[DPLQLQJ 6.8V SHU RUGHU�

&RQWLQXLQJ RQ RUGHU FKDUDFWHULVWLFV� )� UHJXODWHV WKH RUGHU YROXPH E\ RSHQLQJ DQG FORVLQJ
SRUWV GHSHQGLQJ RQ ZKDW LV QHHGHG� DV ZHOO DV DVVLVWLQJ WKH WLPHG RUGHU UHOHDVH ZLWK PDQXDO
UHOHDVHV� DV ZHOO DXWRPDWLF UHOHDVHV DW D FHUWDLQ YROXPH RI RUGHUV LQ WKH V\VWHP� 7KHVH DUH DOO
PHDVXUHV WR PLWLJDWH XQFHUWDLQW\ DQG NHHS D VWHDG\ IORZ RI RUGHUV WR SUHSDUH DQG SLFN LQ WKH
$XWR6WRUH� $OVR� GXULQJ WKH DIWHUQRRQ ZKHQ SUHSDUDWLRQ OHYHOV XVXDOO\ VWDUW WR JR ORZHU
�(OHPHQW /RJLF� ����D�� WKHUH LV D V\QFKURQL]HG EUHDN WR OHW WKH SUHSDUDWLRQ OHYHO DQG�RU
EDWWHU\ OHYHOV LQFUHDVH� 7KXV� URERWV DUH UDWKHU RSWLPL]LQJ WR VXSSO\ RSHQ SRUWV WKDQ
VXE�RSWLPL]LQJ LI YROXPHV DUH WRR ORZ� DQG DOVR GR JHW WKH SRVVLELOLW\ WR FKDUJH DQG�RU
SUHSDUH ELQV� :LWK KLJKHU OHYHOV RI SUHSDUDWLRQ� SLFNLQJ KDV WKH SRVVLELOLW\ WR EH PRUH
HIILFLHQW� DOLJQLQJ ZLWK WKH 72&�

&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI )�� WKH FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQ
FRXOG EH LGHQWLILHG LQ SURGXFW SXUFKDVLQJ VWUDWHJ\ DQG JURZWK�VDOHV VWUDWHJ\� GHSLFWHG LQ 7DEOH
���E�

��



7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW
DIIHFW SHUIRUPDQFH

3URGXFW
SXUFKDVLQJ
VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

+LJK QXPEHU RI 6.8V ĺ 'HFUHDVHG XQFHUWDLQW\ DQG
FRPSOH[LW\

*URZWK�VDOHV
VWUDWHJ\

� ĺ 3LFNLQJ�
3DFNLQJ

2SHUDWRUV SXWWLQJ
GLVFRXQW�OHDIOHWV LQ
SDFNDJH

ĺ /HVV HIILFLHQW LQ SLFNLQJ

2SHUDWRUV KDYH WR ILQLVK HDFK RUGHU E\ VHOHFWLQJ WKH FRUUHFW GLVFRXQW�OHDIOHW IRU WKH
FRUUHVSRQGLQJ RUGHU� :KLFK OHDIOHW WR VHOHFW FDQ EH GLIIHUHQW GHSHQGLQJ RQ ZKR WKH FXVWRPHU
LV RU ZKDW FXUUHQW FDPSDLJQ WKDW LV UXQQLQJ� 7KXV� LW OHDGV WR OHVV HIILFLHQW SLFNLQJ DQG
SDFNLQJ VLQFH LW LV DQ DGGLWLRQDO DFWLYLW\ WKDW KDV WR EH FRQGXFWHG� QRW DOLJQHG ZLWK 72&�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
ZDUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ �� SLFN ZDYHV DUH XVHG ĺ ,QFUHDVHV FRPSOH[LW\

:DUHKRXVH
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

6RPH SURFHVVHV DUH
OLPLWHG WR VSHFLILF
RSHUDWRU

0DQXDO IRU FDUWRQ
GLVSRVDO EXW QRW RSHUDWRU
WKDW WKURZV XVHG FDUWRQ

2SHQHG FDUWRQV DUULYH WR
SXW�DZD\ SRUW� UHDG\ IRU
SXW�DZD\

*RRGV DUULYH VRUWHG E\
6.8 W\SH WR WKH SRUW

6KLSSLQJ ODEHO SULQWHG
ZKHQ RUGHU LV VWDUWHG

ĺ

ĺ

ĺ

ĺ

ĺ

,QFUHDVH FRPSOH[LW\

/LWWOH OHVV
WLPH�FRQVXPLQJ WDVNV
SHUIRUPHG DW SRUW

0RUH HIILFLHQW SXW�DZD\

0RUH HIILFLHQW SXW�DZD\

0RUH HIILFLHQW SLFNLQJ
DQG SDFNLQJ

��



:LWK WKH VHWXS RI GLVWULEXWRUV DQG VKLSSHUV XVHG E\ )�� LW LV KDQGOHG E\ XVLQJ �� GLIIHUHQW SLFN
ZDYHV� %\ OLPLWLQJ WKH V\VWHP ZLWK IXUWKHU FRQVWUDLQWV RQ ZKDW WR SUHSDUH DQG ZKHQ� WKH
FRPSOH[LW\ LQFUHDVHV DQG UH�SUHSDUHV RUGHUV EHIRUH WKH QH[W SLFN ZDYH� )XUWKHU IRUFLQJ WKH
V\VWHP WR UHDUUDQJH WKH WRS JULG FRPSULVHV WKH DOUHDG\ SUHSDUHG ELQV EHIRUH WKH\ DUH EHLQJ
SLFNHG� WKXV UH�VKXIIOLQJ ELQV DJDLQ� QRW RSWLPL]HG ULVNLQJ D ERWWOHQHFN LQ ZDLWLQJ IRU WKH QH[W
ELQ�

,Q UHJDUGV WR ZDUHKRXVH HIILFLHQF\ DQG RSWLPL]LQJ WKH SURFHVVHV DFFRUGLQJ WR 72&� )� GRHV
WDNH D QXPEHU RI HIIRUWV� )RU VWDUWHUV� JRRGV DUULYH DW WKH SXW�DZD\ SRUW DOUHDG\ VRUWHG�
FRXQWHG� DQG ZLWK ER[HV DOUHDG\ RSHQ� DOORZLQJ RSHUDWRUV WR IRFXV RQ SXW�DZD\ DQG UHPRYLQJ
WLPH�FRQVXPLQJ DFWLYLWLHV RWKHUZLVH SHUIRUPHG E\ WKH SRUW� +RZHYHU� FDUWRQ LV EHLQJ
GLVSRVHG RI E\ WKH RSHUDWRU RQFH D ER[ LV HPSW\� EXW DFWLYLW\ GRHV RQO\ LQFOXGH WR JDWKHU E\
VWDWLRQ DQG HPSWLHG E\ D VHUYLFH WHDP� RQO\ FRPSURPLVLQJ WKH SXW�DZD\ WR DQ H[WHQW� $OVR�
RQH RI WKH SLFNLQJ TXHXHV LV RQO\ XVHG E\ VSHFLILF RSHUDWRUV� LQFUHDVLQJ FRPSOH[LW\ E\
LQWURGXFLQJ OLPLWDWLRQV� /DWHU E\ WKH SLFNLQJ� WKHUH DUH LQVWDQFHV RI ODUJHU RUGHUV WR EH SDFNHG
LQ ER[HV� ,I WKHVH RUGHU VL]HV DUH RFFXUULQJ� WKH RSHUDWRU KDV WR SUHSDUH D ER[ E\ IROGLQJ DQG
UDLVLQJ WKH ER[� DV ZHOO DV VHDOLQJ� DOO WLPH�FRQVXPLQJ DFWLYLWLHV LQ WKHVH FDVHV� QRW DOLJQHG
ZLWK 72&� /DVWO\� DOO ODEHOV QHHGHG IRU VHQGLQJ WKH RUGHU DUH EHLQJ SULQWHG DW WKH VWDUW RI WKH
RUGHU� ZKLFK LV DOLJQHG ZLWK 72&� %\ WKH WLPH WKH RSHUDWRU LV ILQLVKHG SLFNLQJ� WKH ODEHOV DUH
SUHSDUHG� UHPRYLQJ SRWHQWLDOO\ ZDLWLQJ IRU SULQWLQJ IURP WKH SURFHVV�

9DOLGLW\ RI UHVXOWV
)RU )�� ZH FRQFOXGH WKDW WKH UHVXOWV DUH YDOLG� 7KH LQWHUYLHZ ZDV ZLWK WZR SHRSOH LQYROYHG LQ
ERWK WKH GDLO\ RSHUDWLRQV DV ZHOO DV PDLQWDLQLQJ D EDODQFH LQ WKH $XWR6WRUH ZLWK D UDWKHU
PDWXUH LQVWDOODWLRQ� 7KH REVHUYDWLRQV ZHUH FRUUHVSRQGLQJ WR ZKDW KDG EHHQ GLVFXVVHG LQ WKH
LQWHUYLHZV� ZLWK VHYHUDO LQVWDQFHV RI FRQILUPDWLRQ� 7KHUH ZDV WLPH IRU TXHVWLRQV WR ERWK
RSHUDWRUV DQG WKH LQWHUYLHZHHV WKDW DFFRPSDQLHG WKURXJK WKH ZDUHKRXVH� FOHDULQJ DQ\
PLVXQGHUVWDQGLQJV DQG REVHUYLQJ SURFHVVHV LQ UHDO WLPH� $OVR� )� KDV EHHQ NHHQ WR DQVZHU
IROORZ�XS TXHVWLRQV IUHTXHQWO\ WR IXUWKHU GHSLFW WKHLU RSHUDWLRQV DFFXUDWHO\�

����� &RPSDQ\ �3/�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

��



7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\ ��� UHWXUQV �DSSUR[��� 'R QRW
KDYH D GHGLFDWHG SRUW IRU
UHWXUQV�

ĺ ,QFUHDVHG FRPSOH[LW\

ĺ 3LFNLQJ 3LFN 6WUDWHJ\�
),)2

ĺ 0RUH URERW UHVRXUFHV
XVHG

3URGXFW
FKDUDFWHUL
VWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

8VLQJ � ELQ FRQILJXUDWLRQ

������ QXPEHU RI 6.8 W\SHV

ĺ

ĺ

,QFUHDVHG FRPSOH[LW\

,QFUHDVHG FRPSOH[LW\
DQG XQFHUWDLQW\

)UDJLOLW\ ĺ 6RUWLQJ�
3XW�DZD\
RU 3LFNLQJ

)UDJLOH LWHPV XQFRPPRQ ĺ 'HFUHDVHG FRPSOH[LW\

6SHFLDO
KDQGOLQJ

ĺ 3XW�DZD\�
3LFNLQJ

3UHPLXP SDFNLQJ VWDWLRQ DIWHU
SLFNLQJ

ĺ 'HFUHDVHG FRPSOH[LW\
LQ SRUW DQG PRUH
HIILFLHQW

2YHUVL]
H

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

2YHUVL]HG SURGXFWV VWRUHG
RXWVLGH $XWR6WRUH

ĺ ,QFUHDVHG FRPSOH[LW\

2UGHU
FKDUDFWHUL
VWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

3LFNLQJ DQG SDFNLQJ GHSHQGHQW
RQ TXHXH UDWKHU WKDQ 6.8

&RQVROLGDWLRQ RUGHUV DQG %�&
DUH KDQGOHG WKH VDPH ZD\

ĺ

ĺ

'HFUHDVHG WKH
FRPSOH[LW\ LQ SLFNLQJ
DQG SDFNLQJ

5HGXFHG FRPSOH[LW\ LQ
%�& 	 &RQVROLGDWLRQ

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH

2SHQLQJ�FORVLQJ SRUWV
�GHSHQGLQJ RQ ZRUNORDG�

'R QRW XVH WKH $XWR6WRUH IRU
HYHU\WKLQJ

ĺ

ĺ

0RUH HIILFLHQW URERW
PDQDJHPHQW

/HVV GHSHQGHQF\ RQ
$XWR6WRUH� EXW ULVN
LQHIILFLHQF\ E\ XVLQJ
OHVV HIILFLHQW SLFNLQJ
PHWKRGV

ĺ 2UGHU
5HOHDVH

+DV DQ XSSHU OLPLW RI RUGHUV
WKH\ UHOHDVH DW D WLPH DQG
UHOHDVH PDQXDOO\

ĺ 'HFUHDVHG DQG
LQFUHDVHG XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

3UHPLXP SDFNLQJ DW RWKHU
VWDWLRQ

6RUWLQJ VWDWLRQV SULRU WR
SXW�DZD\

/DEHOV DUH SULQWHG DIWHU
ILQLVKHG SLFN

ĺ

ĺ

ĺ

0RUH HIILFLHQW SLFNLQJ

0RUH HIILFLHQW SXW�DZD\

/HVV HIILFLHQW SLFNLQJ

��



%HJLQQLQJ ZLWK UHWXUQV� �3/� GRHV KDYH UHWXUQV WR EH LQVHUWHG LQWR WKH $XWR6WRUH� EXW WR D
OLPLWHG GHJUHH� 7KH IORZ RI UHWXUQV LV QRW HQRXJK WR KDYH D GHGLFDWHG SRUW IRU WKLV VSHFLILF
SURFHVV� DQG LV LQVWHDG JDWKHUHG XS� :KHQ UHWXUQV KDYH EHHQ JDWKHUHG DQG FKHFNHG LQ D
VXEVWDQWLDO DPRXQW� SXW�DZD\ LV FRQGXFWHG LQ RQH RI WKH VWDQGDUG SRUWV GXULQJ FDOPHU SHULRGV�
7KXV� WKH SURFHVV RI LQVHUWLQJ UHWXUQV LV H[LVWLQJ� EXW GRHV QRW QHFHVVDULO\ LQWHUIHUH ZLWK SRUW
EHLQJ XVHG WR D QRUPDO IORZ LQVWHDG� +RZHYHU� WKH $XWR6WRUH LQVWHDG QHHGV WR SUHSDUH ǩ ELQV
WR D SRUW ZKLFK LV QRUPDOO\ XVHG IRU RWKHU FRQILJXUDWLRQV� /RRNLQJ DW WKH SURGXFW
FKDUDFWHULVWLFV� WKH\ PDQDJH WKH VWRFN RI D FORWKLQJ EUDQG� ZLWK SURGXFWV ERWK ILWWLQJ WKH
$XWR6WRUH DQG QRW� :LWK SURGXFWV LQ RWKHU SDUWV RI WKH ZDUHKRXVH� WKH FRPSOH[LW\ RI
FRQVROLGDWLRQ VXUIDFHV DQG GHPDQGV D VSHFLILF SURFHVV WR PDQDJH� $OVR� KDYLQJ SDUDOOHO
VWRULQJ DQG KDQGOLQJ RI RYHUVL]H SURGXFWV UDLVHV FRPSOH[LW\ LQ JHQHUDO� 7KH QXPEHU RI 6.8
W\SHV UDLVHV FRPSOH[LW\ LQ KDQGOLQJ DQG IXUWKHUPRUH LQ DFFXUDWHO\ IRUHFDVWLQJ GHPDQG DQG
PDQDJLQJ D ZLGHU FDWDORJ� 6SHFLILF 6.8V DOVR KDYH GLIIHUHQW YROXPH� PDNLQJ FDSDFLW\ DQG
XVDJH RI ELQV WR ORRN YHU\ GLIIHUHQW� ZLWK LQVWDQFHV RI ODUJHU SURGXFWV ILOOLQJ WKH ELQ ZLWK RQO\
��� 6.8V� 7KH ELQ LWVHOI DOVR KDV � GLIIHUHQW FRQILJXUDWLRQV� ZLWK GLIIHUHQW 6.8V VXLWDEOH IRU
GLIIHUHQW FRQILJXUDWLRQV� 7KLV LQFUHDVHV WKH FRPSOH[LW\ RI WKH V\VWHP ZLWK DGGHG YDULDWLRQV
DQG UHVWULFWLRQV� EXW DOVR UDLVHV WKH DYDLODELOLW\ RI 6.8V LQ VPDOOHU DPRXQWV� )XUWKHU� WKH
6.8V DUH UDUHO\ IUDJLOH� VDYLQJ VSHFLDO KDQGOLQJ WLPH IRU ZUDSSLQJ RU VLPLODU� 7KH 6.8V DUH
WKRXJK FRQVLGHUHG WR EH D SUHPLXP SURGXFW WR D YHU\ ZLGH H[WHQW� UHTXLULQJ SUHPLXP
SDFNDJLQJ IRU WKH %�& IORZ LQ SLFNLQJ� ,QVWHDG RI SDFNLQJ E\ WKH SRUW� ILQLVKHG RUGHUV DUH
WUDQVSRUWHG WR D SDFNLQJ VWDWLRQ� UHPRYLQJ D YHU\ WLPH�FRQVXPLQJ DFWLYLW\ IURP WKH SRUW�
UHORFDWLQJ WKH ERWWOHQHFN HOVHZKHUH� ,Q SXW�DZD\� WLPH�FRQVXPLQJ DFWLYLWLHV VXFK DV RSHQLQJ
ER[HV� VRUWLQJ� DQG FRXQWLQJ KDYH EHHQ PRYHG WR VWDWLRQV SULRU WR WKH SRUW� UHPRYLQJ
WLPH�FRQVXPLQJ WDVNV� DV ZHOO DV WKH GHFLVLRQ RI ZKDW WR SULRULWL]H�

&RQWLQXLQJ ZLWK WKH RUGHU FKDUDFWHULVWLFV� RUGHUV GR FRQVLVW RI WKLQJV QHHGLQJ FRQVROLGDWLRQ�
DQG QRW� +RZHYHU� WKH %�& IORZ DQG WKH FRQVROLGDWLRQ IORZ DUH WZR YHU\ VLPLODU SURFHVVHV�
GXH WR WKH QHHG IRU SUHPLXP SDFNDJLQJ� OHDGLQJ WR UHGXFHG FRPSOH[LW\ LQ SURFHVVHV� ,QVWHDG
RI KDYLQJ DFWLYLWLHV OLQNHG WR WKH 6.8 YDULHW\� LW UDWKHU GLIIHUV GHSHQGLQJ RQ WKH TXHXH�
GHFUHDVLQJ FRPSOH[LW\ LQ WHUPV RI VSHFLDO KDQGOLQJ� 5HJDUGLQJ RUGHU YROXPH� WKH RUGHUV
UHOHDVHG LQWR WKH V\VWHP DUH PDQXDOO\ UHJXODWHG� WR ORZHU XQFHUWDLQW\ LQ WKH V\VWHP DQG DOORZ
IRU SUHSDUDWLRQV DFFRUGLQJO\ WRJHWKHU ZLWK DOORFDWLRQ RI RSHQ SRUWV DQG�RU TXHXHV� ,Q WKH FDVH
RI ODUJH TXDQWLW\ RUGHUV� ZLWKLQ %�%� WKH SLFNLQJ FDQ LQVWHDG RI SLFNLQJ LWHPV IURP WKH
$XWR6WRUH� EH GLUHFWO\ SLFNHG RQ SDOOHW QRW \HW LQVHUWHG LQWR WKH $XWR6WRUH� :KHQ GHDOLQJ
ZLWK ODUJH HQRXJK YROXPH� WLPH�FRQVXPLQJ DFWLYLWLHV WKURXJK WKH $XWR6WRUH DQG WKH
UHVRXUFHV WR KDQGOH WKHVH DUH UHPRYHG FRPSOHWHO\� %HVLGHV WKH $XWR6WRUH� DOO DFWLYLWLHV GR QRW
UHYROYH DURXQG WKH $XWR6WRUH� WKXV OHVV GHSHQGHQF\ RQ WKH $XWR6WRUH DQG LWV SHUIRUPDQFH�
7KRXJK� WKH $XWR6WRUH LV DQ HIILFLHQW WHFKQRORJ\ IRU SLFNLQJ� DQG QRW XWLOL]LQJ LW OHDGV WR
LQHIILFLHQF\� 8QLTXHO\ IRU �3/� LV WKH FXVWRPHU YDOXH RI SUHPLXP WKDW KHDYLO\ DIIHFWV WKH
SURFHVVHV UHODWHG WR %�&� $V PHQWLRQHG LQ WKH SUHYLRXV VHFWLRQ� HDFK SLHFH SLFNHG GLUHFWO\
IURP WKH FXVWRPHU LV VXSSRVHG WR EH SDFNDJHG LQ D PRUH H[WHQVLYH SURFHVV� D SURFHVV WKDW KDV
EHHQ UHPRYHG IURP WKH SRUW� %\ ERWK UHPRYLQJ D WLPH�FRQVXPLQJ DFWLYLW\ DQG VWDQGDUGL]LQJ
WZR SURFHVVHV LV DOLJQHG ZLWK 72& DQG WR ORZHU WKH FRPSOH[LW\ E\ WKH SLFNLQJ SRUWV�
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&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI �3/�� WKH RQO\ FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQ FRXOG EH LGHQWLILHG LQ 3URGXFW SXUFKDVLQJ VWUDWHJ\� ZLWK QR XVH RI
GLVFRXQW�OHDIOHWV� DV GHSLFWHG LQ 7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVL
QJ
VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

�3/ GHSHQGHQW RQ
LWV FOLHQW

ĺ ,QFUHDVHV FRPSOH[LW\ DQG
XQFHUWDLQW\

*URZWK�
VDOHV
VWUDWHJ\

� ĺ 3LFNLQJ�
3DFNLQJ

1R GLVFRXQW�OHDIOHWV
LQ SDFNDJH

ĺ 0RUH HIILFLHQW LQ SLFNLQJ

)XUWKHU RQ ZLWK ORRNLQJ DW WKH SXUFKDVLQJ VWUDWHJ\� WKH FRPSDQ\ EHLQJ D �3/ DQG OLPLWHG WR
WKH GHVLUHV RI WKHLU FXVWRPHUV �WKH FRPSDQ\ WKH �3/ VHUYLFH LV SURYLGHG WR�� WKH FRPSOH[LW\
DQG XQFHUWDLQW\ LQFUHDVHV ZLWK DQ DGGLWLRQDO GHFLVLRQ PDNHU DQG SDUW\ WR FRQVLGHU� �3/�
VWDWHG LQ WKH LQWHUYLHZ WKDW VLQFH WKH\ DUH EXV\ IXOILOOLQJ WKH GHVLUHV DQG GHPDQGV RI WKHLU
FXVWRPHUV� WKH\ GR QRW SULRULWL]H XVLQJ $XWR6WRUH LQ DQ RSWLPL]HG ZD\� 7KH DPRXQW RI
GLIIHUHQW 6.8V DOVR UDLVHV FRPSOH[LW\ DQG XQFHUWDLQW\ LQ KRZ PXFK WR NHHS LQ VWRFN DQG KRZ
WR GHVLJQ WKH SURFHVVHV QHHGHG WR KDQGOH FHUWDLQ 6.8V DQG RUGHUV�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
:DUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU
RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ 7KH FRPSDQ\ GRHV QRW
XVH DQ\ SLFN ZDYHV

ĺ 5HGXFHV WKH FRPSOH[LW\ RI ZKHQ
RUGHUV KDYH WR EH SLFNHG DQG WKXV
DOORZLQJ WKH V\VWHP WR RSWLPL]H
DIWHU OHVV FRQVWUDLQWV

:DUHKRX
VH
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

5HPRYLQJ WLPH�
FRQVXPLQJ DFWLYLWLHV
IURP SRUW� VXFK DV
SDFNDJLQJ� VRUWLQJ�
RSHQLQJ DQG FRXQWLQJ

ĺ 0RUH HIILFLHQW SURFHVVHV E\ SRUW
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/DEHOV SULQWHG DIWHU
SLFNLQJ LV ILQLVKHG

)RUHFDVWLQJ�IXQFWLRQ IRU
URERWV LV XVHG

ĺ

ĺ

/HVV HIILFLHQW E\ SLFNLQJ VWDWLRQ

,QFUHDVLQJ ELQ SUHSDUDWLRQ

)RU GHOLYHU\ DQG VKLSPHQW� WKH DPRXQW RI GLVWULEXWRUV RU VKLSSLQJ FRPSDQLHV DQG WKHLU
DJUHHPHQWV ZLWK �3/� DOORZV WKHP WR RSHUDWH WKHLU $XWR6WRUH ZLWKRXW WKH XVH RI SLFN ZDYHV�
1R SLFN ZDYHV OHDGV WR GHFUHDVHG FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV
SUHSDUDWLRQV RI ELQV� $V PHQWLRQHG SUHYLRXVO\� WKHUH DUH VHYHUDO DFWLYLWLHV LQ WKH SURFHVVHV
WKDW KDYH EHHQ UHPRYHG RU DOWHUHG LQ WKH IDYRU RI KLJKHU WKURXJKSXW� )URP WKH SXW�DZD\
SURFHVV ZLWK VRUWLQJ� FRXQWLQJ DQG RSHQLQJ RI ER[HV� WR WKH SLFNLQJ SURFHVV RI PRYLQJ WKH
SDFNDJLQJ DFWLYLW\� ,Q WKH SLFNLQJ SURFHVV� WKH VWHS RFK ODEHO SULQWLQJ LV RQFH WKH RUGHU LV
ILQLVKHG LQVWHDG RI EHIRUH RU GXULQJ� SRWHQWLDOO\ DGGLQJ VHFRQGV WR ZDLW IRU SULQW� WKXV VOLJKWO\
ORZHULQJ WKH HIILFLHQF\� /RRNLQJ LQWR WKH $XWR6WRUH� WKH IRUHFDVWLQJ IXQFWLRQ LV XVHG� IXUWKHU
DOORZLQJ WKH URERWV WR SUHSDUH PRUH ELQV E\ H[WHQGLQJ WKH KRUL]RQ RI RUGHUV WR EH SLFNHG
ODWHU�

9DOLGLW\ RI UHVXOWV
:H FRQFOXGH WKDW WKH UHVXOWV DUH IDLUO\ YDOLG� EXW RQO\ DIWHU PHDVXUHV RI LQWHUQDO YDOLGDWLRQ�
VXFK DV WULDQJXODWLRQ� DGGUHVVLQJ ULYDO H[SODQDWLRQV� DQG XVLQJ ORJLFDO PRGHOV� 6RPH
LQIRUPDWLRQ ZDV FRQWUDGLFWLQJ LWVHOI DW ILUVW� EXW DIWHU IXUWKHU LQYHVWLJDWLRQ� FRQVHQVXV ZDV
UHDFKHG� 6RPH SDUWV RI WKH REVHUYDWLRQ ZHUH FRPSURPLVHG GXH WR WKH ZRUNORDG EHLQJ YHU\
ORZ E\ WKH WLPH RI YLVLW� DV DOO H[LVWLQJ SUDFWLFHV PHQWLRQHG E\ �3/� GXULQJ WKH LQWHUYLHZ
ZHUH QRW PDWFKLQJ WKH REVHUYDWLRQV� 7R EH VSHFLILF� ORZ YROXPH RI SXW�DZD\ ZDV FRQGXFWHG
E\ WKH WLPH RI YLVLW� DQG WKXV WKH FRXQWLQJ ZDV SHUIRUPHG E\ WKH SRUW LQVWHDG RI HDUOLHU�
+RZHYHU� WKH VHWXS DQG FRQILJXUDWLRQV ZHUH VWLOO DOLJQLQJ ZLWK WKH GHVFULEHG SURFHVV� ZKLFK
ZRXOG VXSSRUW WKH H[LVWHQFH RI VXFK D GHVLJQ RI FRXQWLQJ�VRUWLQJ�RSHQLQJ SULRU WR SRUW�
)XUWKHU� VRPH TXHVWLRQV ZHUH DQVZHUHG DIWHU WKH YLVLW LQ FRPSOHPHQWDU\ H�PDLOV WKDW FRXOG
QRW EH DQVZHUHG GXULQJ WKH LQWHUYLHZ GXH WR PLVVLQJ NQRZOHGJH UHJDUGLQJ VSHFLILF VHWWLQJV
DQG .3,V� 5HJDUGLQJ GDWD� VRPH IXUWKHU LQYHVWLJDWLRQV KDG WR EH PDGH WRJHWKHU ZLWK
DGGLWLRQDO TXHVWLRQV IRU WKH FDVH FRPSDQLHV� DQG LQSXW IURP (OHPHQW /RJLF� ,Q WKH HQG� IDXOW\
GDWD ZDV H[FOXGHG DQG FRQVLGHUDWLRQ ZDV WDNHQ WR WKH XVHG GDWD�

����� &RPSDQ\ �3/�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

��



7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ
FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\�
3LFNLQJ

��� UHWXUQV �DSSUR[��� ĺ ,QFUHDVHG
FRPSOH[LW\

ĺ 3LFNLQJ 3LFN 6WUDWHJ\�
3LFN IURP ELQV ZLWK ORZHVW TXDQWLW\�
RWKHUZLVH SLFN DFFRUGLQJ WR ),)2 IRU
UHVW TXDQWLW\�

ĺ 0RUH URERW
UHVRXUFHV XVHG

3URGXFW
FKDUDFWHU
LVWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

7KH YDULHW\ DQG QXPEHU RI 6.8V
���������

� GLIIHUHQW ELQ�FRQILJXUDWLRQV

ĺ

ĺ

,QFUHDVHG
FRPSOH[LW\

,QFUHDVHG
FRPSOH[LW\

)UDJLOLW\ ĺ 3LFNLQJ $ IHZ SURGXFWV QHHG WR EH ZUDSSHG�
SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ
�ZKHQ SLFNLQJ WKH SURGXFWV��

ĺ /HVV HIILFLHQW
SLFNLQJ�

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

7KH ��� �RI ������ 6.8V� DUH SLFNHG
PDQXDOO\ RXWVLGH $XWR6WRUH�

6WRULQJ FDUWRQV�SDOOHWV ZLWK ODUJHU
TXDQWLWLHV RI D SURGXFW RXWVLGH
$XWR6WRUH FDQ EH EHQHILFLDO IRU ODUJH
%�% RUGHUV

ĺ

ĺ

,QFUHDVHG
FRPSOH[LW\

0RUH HIILFLHQW
SLFNLQJ

2UGHU
FKDUDFWHU
LVWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

&RQVROLGDWLRQ LV UHTXLUHG ���� 6.8V
VWRUHG RXWVLGH $XWR6WRUH�

8VHV EDWFK SLFNLQJ �DQG VLQJOH RUGHU
SLFNLQJ�

ĺ

ĺ

,QFUHDVHG
&RPSOH[LW\

/HVV URERW
UHVRXUFHV XVHG

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH
�3RUWV DQG
5RERWV�

2SHQLQJ�FORVLQJ SRUWV �GHSHQGLQJ RQ
ZRUNORDG��

1R V\QFKURQL]HG EUHDNV IRU
SUHSDUDWLRQ RI ELQV�

ĺ

ĺ

5RERW
UHVRXUFHV XVHG
PRUH HIILFLHQWO\

/HVV WLPH IRU
URERW FKDUJLQJ
DQG ELQ
SUHSDUDWLRQ

6L]H SHU
2UGHU

ĺ 2UGHU
5HOHDVH

+DV QR XSSHU OLPLW RI RUGHUV WKH\
UHOHDVH DW D WLPH�

ĺ ,QFUHDVHV
XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

1R FRXQWLQJ RI JRRGV DW WKH SRUW ĺ 0RUH HIILFLHQW
SXW�DZD\
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6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH QXPEHU RI UHWXUQV DIIHFWV ERWK WKH SXW�DZD\
DQG SLFNLQJ RSHUDWLRQV� &RPSDQ\ �3/� KDV DSSUR[LPDWHO\ ��� UHWXUQV� ZKLFK OHDGV WR DQ
LQFUHDVHG FRPSOH[LW\� DV WKDW DGGV WR WKH SURFHVV GLYHUVLW\� LQ RWKHU ZRUGV DQRWKHU SURFHVV WR
KDQGOH� $V WKH UHWXUQV DUH SXW�DZD\ RQH XQLW DW D WLPH FRPSDUHG WR QRUPDO JRRGV� WKLV SURFHVV
LV QHFHVVDU\ GXH WR WKH FRQWH[WXDO IDFWRU EXW OHVV HIILFLHQW LQ WHUPV RI 72&� 3URGXFW
FKDUDFWHULVWLFV IDFWRUV VXFK DV SURGXFW SRUWIROLR� IUDJLOLW\� VSHFLDO KDQGOLQJ RU RYHUVL]H DIIHFWV
WKH FRQILJXUDWLRQV� &RPSDQ\ �3/� KDV ������ 6.8V DQG � GLIIHUHQW ELQ FRQILJXUDWLRQV IRU
WKHLU SURGXFWV ��� ǩ� OHDGLQJ WR LQFUHDVHG FRPSOH[LW\� 7KH YDULHW\ DQG QXPEHU RI 6.8V
DIIHFWV SDFNLQJ DV FRPSDQ\ �3/� KDV GLIIHUHQW VL]HV IRU ER[HV DQG EDJV� 7KH RSHUDWRU
WKHUHIRUH KDV WR NQRZ ZKDW VL]H WKDW ZLOO ILW WKH SURGXFWV LQ WKH FXUUHQW RUGHU EHLQJ SLFNHG�
DQG FKRRVH WKH ULJKW VL]H� 5HJDUGLQJ IUDJLOLW\� �3/� KDV D IHZ SURGXFWV WKDW QHHG WR EH
ZUDSSHG RU SXW LQ DQ H[WUD SDFNDJH IRU SURWHFWLRQ� ,W LV GRQH ZKHQ SLFNLQJ WKH SURGXFWV�
ZKLFK OHDGV WR D OHVV HIILFLHQW SLFNLQJ SURFHVV� 7KHUHIRUH� WKLV LV QRW DOLJQHG ZLWK 72& DV D
WLPH�FRQVXPLQJ RSHUDWLRQ LV GRQH DW WKH SRUW� FRQWULEXWLQJ WR D SRWHQWLDO ERWWOHQHFN�

0D[LPXP ��� RI WKHLU 6.8V ������� WRWDO� DUH VWRUHG LQ WKH $XWR6WRUH GHSHQGLQJ RQ
GHPDQG� ZKLFK PHDQV ��� DUH QRW VWRUHG LQ $XWR6WRUH� 7KH �� KDV WR EH SXW�DZD\� VWRUHG
DQG SLFNHG PDQXDOO\� 7KLV PHDQV D KLJKHU SURFHVV GLYHUVLW\� DQG WKHUHIRUH FRPSOH[LW\�
FRPSDUHG WR RQO\ SXW�DZD\ DQG SLFN JRRGV WKDW DUH VWRUHG LQ WKH $XWR6WRUH� :KDW 6.8V LQ
WKH PDMRULW\ RI WLPHV DUH LQFOXGHG LQ WKH RUGHUV DOVR DIIHFW LI FRQVROLGDWLRQ LV QHHGHG RU QRW�
DGGLQJ WR WKH SURFHVV GLYHUVLW\ DQG FRPSOH[LW\� +RZHYHU� IRU ODUJH %�% RUGHUV �3/� SLFNV
IURP FDUWRQV RU SDOOHWV FRQWDLQLQJ ODUJHU TXDQWLWLHV� ZKLFK OHDGV WR D PRUH HIILFLHQW SLFNLQJ
SURFHVV� DQG DOLJQV ZLWK 72&� ,Q DGGLWLRQ WR WKLV EDWFK SLFNLQJ LV XVHG IRU %�%� ZKLFK OHDGV
WR OHVV URERW UHVRXUFHV EHLQJ XVHG DQG LV DOLJQHG ZLWK 72&�

�3/� KDQGOHV DURXQG ����� RUGHU OLQHV SHU GD\� 'HSHQGLQJ RQ WKH ZRUNORDG �ZKLFK LV
GHSHQGHQW RQ RUGHU YROXPH� WKH\ FORVH SRUWV LI WKHUH DUH WRR PDQ\ RSHQ� DQG YLFH YHUVD�
&ORVLQJ SRUWV ZKHQ WKHUH DUH WRR PDQ\ RSHQ FRPSDUHG WR WKH ZRUNORDG IUHHV XS URERWV
�(OHPHQW /RJLF� ����J�� 7KH URERWV FDQ DOVR ZRUN PRUH HIILFLHQWO\ WR SURYLGH WKH RSHQ SRUWV
ZLWK ELQV� VLQFH URERWV RWKHUZLVH ZLOO WU\ WR VXSSO\ DOO RSHQ SRUWV ZLWK ELQV �(OHPHQW /RJLF�
����J�� 7KLV OHDGV WR WKH URERW UHVRXUFHV EHLQJ XVHG PRUH HIILFLHQWO\� DV WKH\ FDQ RSWLPL]H WKH
UHWULHYDO RI ELQV WR IHZHU SRUWV �(OHPHQW /RJLF� ����J�� 7KLV LV DOLJQHG ZLWK 72& DV LW
FRQWULEXWHV WR D PRUH HIILFLHQW SLFNLQJ SURFHVV� �3/� KDV QR V\QFKURQL]HG EUHDNV IRU
RSHUDWRUV� ZKLFK OHDGV WR URERWV JHWWLQJ WLPH WR FKDUJH DQG SUHSDUH ELQV� ZKLFK LV QRW DOLJQHG
ZLWK 72& VLQFH WKH SLFNLQJ SURFHVV EHFRPHV PRUH WLPH�FRQVXPLQJ�

)RU RUGHU UHOHDVH �3/� KDV QR PD[LPXP OLPLW RI RUGHUV WKH\ UHOHDVH DW D WLPH� ZKLFK
LQFUHDVHV WKH XQFHUWDLQW\ DV FRPSDQ\ �3/� KDYH OHVV FRQWURO RYHU WKH RXWFRPH UHJDUGLQJ
SUHSDUDWLRQ RI ELQV� ,I WRR PDQ\ RUGHUV DUH UHOHDVHG DW RQFH� IRU H[DPSOH RUGHUV WKDW DUH GXH WR
EH SLFNHG PRUH IXUWKHU DKHDG LQ WLPH� WKH URERWV PLJKW VWDUW SUHSDULQJ WKRVH ELQV� 7KLV LV QRW
DOLJQHG ZLWK 72& DV WKLV FRQWULEXWHV WR D OHVV HIILFLHQW SLFNLQJ SURFHVV� /DVWO\� ZKHQ
SHUIRUPLQJ SXW�DZD\ WKH RSHUDWRUV DW WKH SRUW GR QRW QHHG WR FRXQW WKH XQLWV� ZKLFK OHDGV WR D
PRUH HIILFLHQW SXW�DZD\ SURFHVV DQG DOVR DOLJQV ZLWK 72&�
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&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI �3/�� WKH FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQ
FRXOG EH LGHQWLILHG LQ 3URGXFW SXUFKDVLQJ VWUDWHJ\ DQG *URZWK�VDOHV VWUDWHJ\� GHSLFWHG LQ
7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVLQ
J VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

$V D �3/ WKH\ DUH QRW LQ
FRQWURO RI WKH SURGXFW
SRUWIROLR�

+DYH GLIIHUHQW SURGXFWV
DQG SURFHVVHV IRU HDFK
FXVWRPHU

ĺ

ĺ

,QFUHDVHV XQFHUWDLQW\ DQG
FRPSOH[LW\

,QFUHDVHV FRPSOH[LW\

*URZWK�V
DOHV
VWUDWHJ\

ĺ 3LFNLQJ�
3DFNLQJ

2SHUDWRUV SXWWLQJ
GLVFRXQW�OHDIOHWV LQ VRPH
ER[HV

ĺ /HVV HIILFLHQW SLFNLQJ DQG
SDFNLQJ

/RRNLQJ DW WKH SXUFKDVLQJ VWUDWHJ\� WKH FRPSDQ\ EHLQJ D �3/ DQG OLPLWHG WR WKH GHVLUHV RI LWV
FOLHQW� WKH FRPSOH[LW\ DQG XQFHUWDLQW\ LQFUHDVHV ZLWK DQ DGGLWLRQDO GHFLVLRQ PDNHU DQG SDUW\
WR FRQVLGHU� $QRWKHU GULYHU RI XQFHUWDLQW\ DQG FRPSOH[LW\ WKDW ZDV REVHUYHG LV WKH DFTXLULQJ
RI QHZ FXVWRPHUV� 1HZ FXVWRPHUV ZRXOG LQFUHDVH WKH QHHG RI TXHXHV� DQG SXW VWUDLQ RQ
LQSXWWLQJ VXIILFLHQW VWRFN RI WKH QHZ FXVWRPHU SDUDOOHO ZLWK GDLO\ RSHUDWLRQV� 7KH DPRXQW RI
GLIIHUHQW 6.8V DOVR UDLVHV FRPSOH[LW\ DQG XQFHUWDLQW\ LQ KRZ PXFK WR NHHS LQ VWRFN DQG KRZ
WR GHVLJQ WKH SURFHVVHV QHHGHG WR KDQGOH FHUWDLQ 6.8V DQG RUGHUV� 2SHUDWRUV KDYH WR ILQLVK
HDFK RUGHU E\ VHOHFWLQJ WKH FRUUHFW GLVFRXQW�OHDIOHW IRU WKH FRUUHVSRQGLQJ RUGHU� :KLFK OHDIOHW
WR VHOHFW FDQ EH GLIIHUHQW GHSHQGLQJ RQ ZKR WKH FXVWRPHU LV RU ZKDW FXUUHQW FDPSDLJQ WKDW LV
UXQQLQJ� 7KXV� LW OHDGV WR OHVV HIILFLHQW SLFNLQJ DQG SDFNLQJ VLQFH LW LV DQ DGGLWLRQDO DFWLYLW\
WKDW KDV WR EH FRQGXFWHG� QRW DOLJQHG ZLWK 72&�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
:DUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�
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7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU
RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ �� SLFN ZDYHV DUH XVHG ĺ ,QFUHDVHV FRPSOH[LW\

:DUHKRXVH
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&RQYH\RU IRU FDUWRQ GLVSRVDO

6RPH FDUWRQV QHHGV WR EH PDQXDOO\
IROGHG DQG VHDOHG� DQG VRPH
TXLFN�IROGHG PDQXDOO\ �DQG VRPH
DOVR VHDOHG ZLWK WDSH�

6HDOHG FDUWRQV DUULYH WR SXW�DZD\
SRUW � FDUWRQV QHHG WR EH RSHQHG

6RPH JRRGV DUULYH VRUWHG E\ 6.8
W\SH� ZKLOH VRPH FDUWRQV GR QRW�
6KLSSLQJ ODEHO SULQWHG DIWHU RUGHU LV
ILQLVKHG

ĺ

ĺ

ĺ

ĺ

ĺ

/HVV WLPH�FRQVXPLQJ
WDVNV SHUIRUPHG DW SRUW

/HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

/HVV HIILFLHQW SXW�DZD\

%RWK OHVV 	 PRUH
HIILFLHQW SXW�DZD\
/HVV HIILFLHQW SLFNLQJ
DQG SDFNLQJ

:LWK SLFN ZDYHV HQDEOHG� URERWV SUHSDUH ELQV DQG SLFN RUGHUV IRU WKH FXUUHQW SLFN ZDYH
�(OHPHQW /RJLF� ����F�� +DYLQJ PRUH SLFN ZDYHV WKHUHIRUH DGGV FRQVWUDLQWV WR WKH DOJRULWKP
ZKLFK ZLOO DIIHFW LWV DELOLW\ WR RSWLPL]H WKH WDVNV WR EH GRQH� &RPSDQ\ �3/� XVHV �� SLFN
ZDYHV� ZKLFK LQFUHDVHV FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV SUHSDUDWLRQV RI
ELQV� $V WKH V\VWHP KDV ZRUVH FRQGLWLRQV WR RSWLPL]H WKH SURFHVVHV� WKLV FRQWULEXWHV WR OHVV
HIILFLHQW SURFHVVHV� DQG WKHUHIRUH GRHV QRW DOLJQ ZLWK 72&�

5HJDUGLQJ ZDUHKRXVH HIILFLHQF\� WKHUH LV D FRQYH\RU MXVW DERYH WKH SRUW XVHG IRU FDUWRQ
GLVSRVDO ZKHQ SHUIRUPLQJ WKH SXW�DZD\� LQVWHDG RI RSHUDWRUV KDYLQJ WR KDQGOH WKH ZDVWH� 7KLV
OHDGV WR OHVV WLPH�FRQVXPLQJ WDVNV EHLQJ SHUIRUPHG DW WKH SRUW� DQG WKXV DOLJQV ZLWK 72&�
7KH RSHUDWRUV RFFDVLRQDOO\ FROODERUDWH GXULQJ SXW�DZD\� LI D 6.8 RQ WKH SDOOHW ILWV DQRWKHU
ELQ FRQILJXUDWLRQ WKDQ FXUUHQWO\ EHLQJ XVHG� WKH RSHUDWRU FDQ JLYH WKH SURGXFWV WR WKH RSHUDWRU
LQ WKH QHDUE\ SRUW ZLWK WKDW ELQ FRQILJXUDWLRQ� WR DYRLG VZLWFKLQJ TXHXH� 6RPH ER[HV XVHG IRU
SLFNLQJ DQG SDFNDJLQJ QHHG WR EH IROGHG DQG VHDOHG ZLWK WDSH� DQG VRPH QHHG WR EH SUHSDUHG
�EXW QRW IROGHG DQG VHDOHG ZLWK WDSH DV UHJXODU ER[HV GXH WR WKH GHVLJQ�� 7KH GHVLJQ VDYHV
WLPH IRU WKH RSHUDWRU� EXW WKH WZR WDVNV DUH WLPH�FRQVXPLQJ FRQWULEXWLQJ WR D OHVV HIILFLHQW
SLFNLQJ� DQG SDFNLQJ SURFHVV� :KHQ SLFNLQJ DQG SDFNLQJ� WKH VKLSSLQJ ODEHO LV SULQWHG DIWHU
WKH RUGHU LV ILQLVKHG� ZKLFK OHDGV WR OHVV HIILFLHQW SLFNLQJ� DQG SDFNLQJ SURFHVVHV� DQG GRHV
QRW DOLJQ ZLWK 72&�

$V SDUW RI WKHLU JURZWK VWUDWHJ\� RSHUDWRUV SXW GLVFRXQW�OHDIOHWV LQ VRPH RI WKH SDFNDJHV� 7KLV
LV D WLPH�FRQVXPLQJ WDVN DV WKH RSHUDWRU ERWK KDV WR PDNH VXUH WKH\ KDYH WKH OHDIOHWV LQ WKH
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GLIIHUHQW ODQJXDJHV DYDLODEOH DW WKH SRUW DQG SXW LQ WKH OHDIOHW LQ WKH SDFNDJH� 7KHUHIRUH WKH
SLFNLQJ� DQG SDFNLQJ SURFHVV LV OHVV HIILFLHQW� DQG QRW DOLJQHG ZLWK 72&�

9DOLGLW\ RI UHVXOWV
,Q WKH FDVH RI �3/� ZH FRQFOXGH WKDW WKH UHVXOWV DUH YDOLG� 7KH PDLQ LQWHUYLHZHH �6XSHU 8VHU�
ZDV D SHUVRQ ZLWK NQRZOHGJH DERXW WKH $XWR6WRUH DQG PDLQO\ UHVSRQVLEOH IRU LWV
SHUIRUPDQFH� 7KH REVHUYDWLRQV DQG WKH LQWHUYLHZ ZHUH ERWK GHSLFWLQJ WKH VDPH SLFWXUH RI WKH
EXVLQHVV DQG LWV RSHUDWLRQV� :KHQ REVHUYLQJ WKH SURFHVVHV LQ UHDO WLPH� PXOWLSOH H[DPSOHV
ZHUH DOO RSHUDWLQJ WKH VDPH ZD\ WKURXJK D YDULHW\ RI SURGXFWV DQG VWDWLRQV�

����� &RPSDQ\ (�
([WHUQDO FRQWH[WXDO IDFWRUV
6WDUWLQJ ZLWK WKH H[WHUQDO FRQWH[WXDO IDFWRUV� WKH LGHQWLILHG RQHV DUH UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\ 1R UHWXUQV DUH SXW LQWR WKH
$XWR6WRUH

ĺ 5HGXFHG FRPSOH[LW\

3URGXFW
FKDUDFWHU
LVWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

2QO\ XVH ZKROH ELQV �� ELQ
FRQILJXUDWLRQ�

+LJK QXPEHU RI 6.8 W\SH
��������

/DUJH DQG VPDOO LWHPV

,WHPV WRR ELJ IRU $XWR6WRUH

ĺ

ĺ

ĺ

ĺ

5HGXFHG FRPSOH[LW\

5DLVHG FRPSOH[LW\ DQG
GHPDQG XQFHUWDLQW\

,QHIILFLHQF\ FDQ RFFXU

5DLVHG FRPSOH[LW\

)UDJLOLW\ ĺ 6RUWLQJ�
3XW�DZD\
RU 3LFNLQJ

:UDSSLQJ LWHPV E\ SRUW� QR
VRUWLQJ SUHYLRXVO\

ĺ 5DLVHG FRPSOH[LW\ DQG
WLPH�FRQVXPLQJ E\ SRUW

6SHFLDO
KDQGOLQJ

ĺ 3XW�DZD\ 1R GLUHFWLRQV LQ VXJJHVWHG
FDSDFLW\� OHDGLQJ WR XQXVHG
VSDFH LQ ELQV

ĺ /HVV HIILFLHQW

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

2YHUVL]HG SURGXFWV VWRUHG
RXWVLGH $XWR6WRUH

ĺ 5DLVHG FRPSOH[LW\

2UGHU
FKDUDFWHU
LVWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

³3URFHVV OLQH´ WKURXJK
ZDUHKRXVH ZLWK UDWKHU
VWDQGDUGL]HG SURFHVVHV

0XOWLSOH VWRUDJH ORFDWLRQV IRU

ĺ

ĺ

5HGXFHV WKH FRPSOH[LW\
LQ SLFNLQJ DQG SDFNLQJ

5DLVHG FRPSOH[LW\ EXW
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VDPH W\SH RI 6.8 LQFUHDVHG DYDLODELOLW\

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH
�3RUWV DQG
5RERWV�

0DLQO\ URERW SLFN IURP
$XWR6WRUH ����

2WKHU DXWRPDWLRQ VROXWLRQV LQ
ZDUHKRXVH WR VSUHDG WKH ORDG
RI YROXPH

ĺ

ĺ

)OH[LELOLW\ LQ WLPHV RI
KLJK RUGHU YROXPHV

/HVV GHSHQGHQF\ RQ
$XWR6WRUH� EXW ULVN
LQHIILFLHQF\ E\ XVLQJ OHVV
HIILFLHQW SLFNLQJ PHWKRGV

6L]H SHU
2UGHU

ĺ 2UGHU
5HOHDVH

+DV QR XSSHU OLPLW RI RUGHUV
WKH\ UHOHDVH DW D WLPH �EXW YHU\
IUHTXHQW RUGHU UHOHDVH�

ĺ ,QFUHDVHG XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&XVWRPHUV DUH YDOXLQJ VSHHG
EXW WKH $XWR6WRUH LV SULPDULO\
XWLOL]HG IRU LWV HIILFLHQW VWRUDJH

0DLQO\ SXW�DZD\ LQ WKH
$XWR6WRUH LV QRW RSWLPL]HG IRU
VSHHG

ĺ

ĺ

,QHIILFLHQF\ LQ WHUPV RI
VSHHG

,QHIILFLHQF\ LQ WHUPV RI
VSHHG

7R VWDUW ZLWK� ZH ORRN DW WKH H[WHUQDO FRQWH[W� VXFK DV UHWXUQV� SURGXFW DQG RUGHU
FKDUDFWHULVWLFV� DQG FXVWRPHU YDOXHV� 5HWXUQV DUH QRW SUHYDOHQW LQ WHUPV RI H�3KDUPD�
DOWKRXJK WKH\ GR JHW VRPH� 7KHVH DUH UHFHLYHG DW WKH ZDUHKRXVH ZKHUH WKH\ DUH TXDOLW\
FKHFNHG� DQG LI VWLOO VHOODEOH� QRW LQVHUWHG LQWR WKH $XWR6WRUH� $UWLFOHV DUH LQVWHDG SODFHG DW
DQRWKHU VWRULQJ ORFDWLRQ ZLWKLQ WKH ZDUHKRXVH� VLQFH WKH PDMRULW\ RI 6.8 W\SHV DUH DFFHVVLEOH
DW PXOWLSOH ORFDWLRQV� 7KLV LV DOVR WKH UHDVRQ EHKLQG WKH VLQJOH LWHP SLFN XVDJH� DV WKH LWHPV
JHW ORVW LQ WKH RWKHU ]RQHV� $XWR6WRUH DFWV DV D ³ILQGHU´� 8VLQJ WKH $XWR6WRUH DV D ³ILQGHU´�
FRPSURPLVHV WKH SUHSDUDWLRQ OHYHOV� DV WKH SUHSDUHG ELQV JHW UHVKXIIOHG ZKHQ D VSHFLILF ELQ LV
EHLQJ DSSHQGHG� $EVHQFH RI UHWXUQV LQWR WKH $XWR6WRUH OHDGV WR PRUH VWDQGDUGL]HG SXW�DZD\
DQG ORZHULQJ FRPSOH[LW\� :LWK RQH OHVV SURFHVV FRQQHFWLQJ WR SXW�DZD\ HQDEOHV IDVWHU
KDQGOLQJ WKDQ WKH FRPPRQ RQH�SLHFH KDQGOLQJ SHU UHWXUQHG LWHP LQ VPDOO FRPSDUWPHQWV�
$FFRUGLQJ WR %HFNVFKlIHU HW DO� ������ WKH XVH RI RQO\ ZKROH ELQV GHFUHDVHV WKH FRPSOH[LW\
LQ WKH V\VWHP DQG SRVVLEO\ ORZHUV WKH DPRXQW RI ELQV QHHGHG WR FRPSOHWH RUGHUV� %HFDXVH RI
WKH SURGXFW SRUWIROLR� 6.8V DUH EHLQJ VWRUHG RXWVLGH WKH $XWR6WRUH OHDGLQJ WR FRPSOH[LW\ LQ
ILQDOL]LQJ RUGHUV� 7KLV LV PLWLJDWHG E\ VWDQGDUGL]LQJ WKH URXWH IRU RUGHUV WKURXJK WKH
ZDUHKRXVH VLPLODU WR D SURFHVV OLQH� UHJDUGOHVV RI LWV FRQWHQW�

&RQWLQXLQJ ZLWK SURGXFW FKDUDFWHULVWLFV� VRPH 6.8V DUH IUDJLOH� DQG QHHG WR EH ZUDSSHG RU
WDSHG WR VRPH H[WHQW EHIRUH VKLSSLQJ� (� KDV FKRVHQ WR KDYH WRROV E\ WKH SXW�DZD\ SRUW� IRU
RSHUDWRUV WR ILQDOL]H EHIRUH LQVHUWLQJ LQWR WKH ELQ� LQFUHDVLQJ WKH WLPH QHHGHG WR SXW�DZD\
VRPH 6.8V VXFFHVVIXOO\� ,W LV XS WR WKH RSHUDWRU WR GHFLGH ZKDW LWHP WR SULRULWL]H� ZLWKRXW DQ\
JXLGHOLQHV RQ ZKDW WR VHOHFW RU WKH FDSDFLW\ RI VDLG LWHP� OHDGLQJ WR WKH $XWR6WRUH QRW
QHFHVVDULO\ EHLQJ ILOOHG ZLWK SULRULWL]HG LWHPV QRU ELQV EHLQJ ILOOHG SURSHUO\� 7KH SURFHVV RI
VHOHFWLQJ WKH QH[W LWHP WR LQVHUW LV WKHUHIRUH WLPH�FRQVXPLQJ DQG KDSKD]DUG� DQG LWHPV WKDW
FRXOG EH VWRUHG PRUH HIILFLHQWO\ LQ WKH $XWR6WRUH� LV LQVWHDG WDNLQJ XS IORRU VWRUDJH E\ WKH
SXW�DZD\ DUHD RU LQ RWKHU VWRUDJH ORFDWLRQV RI WKH ZDUHKRXVH� 7KXV� NHHSLQJ GHFLVLRQV DQG
DFWLYLWLHV E\ WKH SRUW WR EH H[HFXWHG E\ RSHUDWRUV GRHV QRW DOLJQ ZLWK WKH LGHDV RI 72&�
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2UGHU FKDUDFWHULVWLFV VXFK DV VL]H� 6.8 UDQJH� DQG LQ JHQHUDO RUGHU YROXPH LQIOXHQFH WKH
FRQILJXUDWLRQV DV ZHOO� ,Q UHJDUGV WR RUGHU YROXPH� (� GLYLGHV WKH ODERU RI SLFNLQJ RQWR
VHYHUDO GLIIHUHQW WHFKQRORJLHV RI SLFNLQJ� PDNLQJ WKH VWUDLQ RQ $XWR6WRUH UHGXFHG� %HVLGHV
WKLV� WZR RI WKHLU SLFNLQJ SRUWV DUH RSHUDWHG E\ URERWLF DUPV� DOORZLQJ SLFNLQJ WR RFFXU �����
$OVR� E\ KDYLQJ FRQVWDQW SLFNLQJ� WKH V\VWHP GRHV QRW JHW WKH VDPH FKDQFH WR UHFRYHU� OHDGLQJ
WR SUHSDUDWLRQ OHYHOV DV ZHOO DV EDWWHU\ FDSDFLW\ DQG OHYHOV EHLQJ FRPSURPLVHG�

)XUWKHU ORRNLQJ DW WKH FXVWRPHU YDOXH SULRULWL]HG LV VSHHG� WKDW RUGHUV DUH EHLQJ VHQW IURP WKH
ZDUHKRXVH LQ D SUR[LPLW\ IURP ZKHQ FXVWRPHU SODFHV RUGHU� 7KH XVDJH RI WKH $XWR6WRUH LV
QRW XWLOL]HG IRU WKH SRWHQWLDO VSHHG� EXW UDWKHU IRU LWV FRPSDFW VWRUDJH� &RQVLGHULQJ WKH
DXWRPDWHG DQG VWUHDPOLQHG GHVLJQ RI WKH ZDUHKRXVH� WKLV GRHV QRW QHFHVVDULO\ LPSRVH DQ
LVVXH� VLQFH PDQ\ RUGHUV DUH FRQVROLGDWHG WKURXJK YDULRXV VWDWLRQV� +RZHYHU� WKH ORZ
XWLOL]DWLRQ RI FDSDFLW\� WKH WLPH�FRQVXPLQJ SXW�DZD\ SURFHVV� DQG WKH QHHG IRU HYHU\ RUGHU WR
WUDYHUVH PXOWLSOH VWDWLRQV GR QRW PDWFK ZLWK WKH DLP RI KLJKHU VSHHG�

&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI (�� WKH RQO\ FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQ FRXOG EH LGHQWLILHG LQ 3URGXFW SXUFKDVLQJ VWUDWHJ\� GHSLFWHG LQ 7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVLQ
J VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

3URGXFW SRUWIROLR LV QRW
DFWLYHO\ WDNLQJ $XWR6WRUH
LQWR DFFRXQW� KHQFH
PXOWLSOH VWRUDJH ORFDWLRQV

+LJK DPRXQWV RI GLIIHUHQW
6.8 W\SHV

ĺ

ĺ

5DLVHV FRPSOH[LW\

5DLVHV FRPSOH[LW\

6WLOO ORRNLQJ DW WKH SURGXFW SRUWIROLR� WKH SXUFKDVLQJ VWUDWHJ\ WR IXOILOO WKHLU FXVWRPHUV QHHGV
KDV UHVXOWHG LQ D EURDG YDULHW\ RI 6.8V� 6LQFH WKH\ YDU\ LQ VL]H DQG FDWHJRU\� VWUHWFKLQJ WR DQ
DVVRUWPHQW QRW RQO\ IRFXVLQJ RQ ��SKDUPDFHXWLFDOV� WKH FRPSOH[LW\ LQFUHDVHV� (� KDV D
UHODWLYHO\ KLJK DPRXQW RI 6.8 W\SHV DQG EHVLGHV WKH DGGHG FRPSOH[LW\� WKH GHPDQG
XQFHUWDLQW\ LQFUHDVHV DV ZHOO� $V SUHYLRXVO\ PHQWLRQHG� WKH FRQILJXUDWLRQV LQ WKH ZDUHKRXVH
WR DFFRPPRGDWH IRU WKLV YDULHW\� UDWKHU IRFXVHV RQ DOWHUQDWLYHV WKDQ IXOO\ UHO\LQJ RQ WKH
$XWR6WRUH� ZKLFK OLPLWV WKH WRWDO LPSDFW RI QRW IXOO\ XWLOL]LQJ WKH $XWR6WRUH WHFKQRORJ\� 7KH
SURFXUHPHQW RI LWHPV QRW ILWWLQJ LQ WKH $XWR6WRUH ELQV DGGV FRPSOH[LW\ ZLWK WKH QHHG RI
RYHUVL]H VWRUDJH DQG RUGHU FRQVROLGDWLRQ� $OWKRXJK� DV VWDWHG� WKLV GRHV QRW DIIHFW WKH SLFNLQJ
LQ $XWR6WRUH� VLQFH WKH SLFNLQJ PHWKRGV RI ERWK KXPDQ DQG URERW SLFN DUH YHU\ VWDQGDUGL]HG
DQG GR QRW JHW DIIHFWHG E\ ZKDW KDSSHQV ODWHU GRZQ WKH SURFHVV OLQH�
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,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
:DUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU
RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ 7KH FRPSDQ\ GRHV QRW
XVH DQ\ SLFN ZDYHV

ĺ 5HGXFHV WKH FRPSOH[LW\ RI ZKHQ
RUGHUV KDYH WR EH SLFNHG DQG WKXV
DOORZLQJ WKH V\VWHP WR RSWLPL]H
DIWHU OHVV FRQVWUDLQWV

:DUHKRXV
H
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&DUWRQ ULVHUV� FRQYH\RUV�
EXW VWLOO WLPH�FRQVXPLQJ
DFWLYLWLHV E\ SXW�DZD\

ĺ %RWK DGGLQJ WLPH DQG UHPRYLQJ
WLPH DURXQG SRUWV

:KHQ LW FRPHV WR GHOLYHU\ DQG VKLSPHQW� WKH DPRXQW RI GLVWULEXWRUV RU VKLSSLQJ FRPSDQLHV
DQG WKHLU DJUHHPHQWV ZLWK (� DOORZV WKHP WR RSHUDWH WKHLU $XWR6WRUH ZLWKRXW WKH XVH RI SLFN
ZDYHV� 1R SLFN ZDYHV OHDGV WR GHFUHDVHG FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV
SUHSDUDWLRQV RI ELQV�

$V ZLWK WKH ZDUHKRXVH HIILFLHQF\� SURFHVVHV DURXQG SLFNLQJ DUH DLPHG WR EH DV TXLFN DV
SRVVLEOH DQG RSHUDWH DURXQG WKH FORFN� $OLJQHG ZLWK WKH LGHDV RI 72&� FRQILJXUDWLRQV LQ WKH
FDVH RI (� DUH FDUWRQ ULVHUV DQG VHDOLQJ� URERW SLFNLQJ� DQG QR ODEHO SULQWLQJ E\ WKH $XWR6WRUH
SLFNLQJ SRUW� 7KH ER[ LV GLUHFWO\ FRQQHFWHG WR WKH FRQYH\RU� DQG LV VHQW DZD\ ZLWK WKH SUHVV RI
D EXWWRQ� 7KXV� WKH FRQILJXUDWLRQV E\ WKH SLFNLQJ SRUW DUH KHDYLO\ OHDQHG WRZDUGV VSHHG DQG
QRW EHLQJ WLPH�FRQVXPLQJ� 7KH SXW�DZD\ LV KRZHYHU QRW DOLJQHG ZLWK D ORW RI DFWLYLWLHV
SHUIRUPHG E\ WKH RSHUDWRU� ODFN RI JXLGHOLQHV LQ FDSDFLW\� DQG SULRULWL]DWLRQ� +RZHYHU� QR GDWD
LV DYDLODEOH RQ WKH SXW�DZD\ SHUIRUPDQFH VLQFH WKRVH SRUWV DUH QRW VXSSOLHG E\ (OHPHQW
/RJLF�

9DOLGLW\ RI 5HVXOWV
,Q WKH FDVH RI (� ZH FRQFOXGH WKDW WKH UHVXOWV DUH UDWKHU YDOLG LQ WHUPV RI SLFNLQJ� 7KH
LQWHUYLHZHH ZDV QRW QHFHVVDULO\ UHVSRQVLEOH IRU $XWR6WRUH FRQILJXUDWLRQV QRU WKH ZDUHKRXVH
GHVLJQ LQ JHQHUDO� 6LQFH GHILQLWLRQV ZHUH QRW GLVFXVVHG SULRU WR WKH LQWHUYLHZ� VRPH
PLVXQGHUVWDQGLQJV LQ TXHVWLRQV DQG�RU DQVZHUV RFFXUUHG GXULQJ WKH LQWHUYLHZ� $OVR� WKH
UHVHDUFKHUV GLG SRVVLEO\ LQIOXHQFH WKH LQWHUYLHZHH E\ SURYLGLQJ GHILQLWLRQV WKDW KDG WR EH
FOHDUHG GXULQJ WKH LQWHUYLHZ� +RZHYHU� WKLV ZDV PLWLJDWHG E\ IXOO\ XQIROGLQJ DQ\ XQFOHDU
VXEMHFWV� DV ZHOO DV RQFH DJDLQ TXHVWLRQHG GXULQJ WKH REVHUYDWLRQV� ZKHUH WKH SRVVLELOLW\ RI
ZLWQHVVLQJ H[DPSOHV PDGH WKH UHVXOWV PRUH YDOLG�

7KH REVHUYDWLRQV ZHUH FRQGXFWHG WKRURXJKO\ WKURXJKRXW WKH ZDUHKRXVH LQ RUGHU WR IXOO\
XQGHUVWDQG WKH SURFHVVHV� FRQVLGHULQJ WKH PLVXQGHUVWDQGLQJ LQ WKH LQWHUYLHZ� (� DOVR KDV

��



D ORW RI RWKHU SURFHVVHV QRW GLUHFWO\ OLQNHG WR WKH $XWR6WRUH� 7KHUHIRUH LW ZDV FULWLFDO WR
H[DPLQH WKH RWKHU SURFHVVHV WR DFKLHYH D KROLVWLF YLHZ DQG XQGHUVWDQG WKH UROH RI WKH
$XWR6WRUH LQ WKH ZDUHKRXVH� $V SUHYLRXVO\ PHQWLRQHG� GDWD RQ SXW�DZD\ SHUIRUPDQFH ZDV
QRQ�H[LVWHQW DV WKH SRUWV DUH QRW VXSSOLHG E\ (OHPHQW /RJLF� PHDQLQJ QR DQDO\VLV RI WKH
SXW�DZD\ .3,V FRXOG EH FRQGXFWHG� /DVWO\� VRPH LQIRUPDWLRQ UHJDUGLQJ WKH DPRXQW RI 6.8
W\SHV WKDW DUH VWRUHG LQ WKH $XWR6WRUH ZDV QRW FRUUHFW� VLQFH WKH WRWDO W\SHV RI 6.8V ZHUH
��� KLJKHU WKDQ H[LVWLQJ ELQ ORFDWLRQV� 2QFH WKLV HUURU ZDV QRWLFHG� GDWD ZDV FKDQJHG WR WKH
FRUUHFW YDOXH DIWHU GLVFXVVLRQV ZLWK (OHPHQW /RJLF�

����� &RPSDQ\ (�
([WHUQDO FRQWH[WXDO IDFWRUV
7KH H[WHUQDO FRQWH[W IRFXVHV RQ DUHDV VXFK DV UHWXUQV� SURGXFW DQG RUGHU FKDUDFWHULVWLFV� DV
ZHOO DV FXVWRPHU YDOXHV� GHSLFWHG LQ 7DEOH ���D�

7DEOH ���D� ([WHUQDO FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRU�
([WHUQDO FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

5HWXUQV 1XPEHU
RI
UHWXUQV

ĺ 3XW�DZD\ 1R UHWXUQV DUH SXW LQWR WKH
$XWR6WRUH

ĺ 'HFUHDVHG FRPSOH[LW\

3URGXFW
FKDUDFWHU
LVWLFV

3URGXFW
SRUWIROLR

ĺ 6RUWLQJ�
3XW�DZD\�
3LFNLQJ�
3DFNLQJ

$OO SURGXFWV ILW LQ ZKROH ELQV
DQG LQ $XWR6WRUH

/RZ QXPEHU RI 6.8 W\SH

/DUJH DQG VPDOO LWHPV

ĺ

ĺ

ĺ

'HFUHDVHG FRPSOH[LW\

'HFUHDVHG FRPSOH[LW\
DQG XQFHUWDLQW\

,QHIILFLHQF\ FDQ RFFXU LQ
FDSDFLW\ RI ELQ

)UDJLOLW\ ĺ 6RUWLQJ�
3XW�DZD\
RU 3LFNLQJ

6HSDUDWH ZUDSSLQJ DQG VRUWLQJ
VWDWLRQ

ĺ 'HFUHDVHG FRPSOH[LW\
DQG VWDQGDUGL]HG
SURFHVVHV

2YHUVL]H ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ

1R RYHUVL]H SURGXFWV ĺ 'HFUHDVHG FRPSOH[LW\

2UGHU
FKDUDFWHU
LVWLFV

6.8V
LQFOXGHG
LQ RUGHU

ĺ 3LFNLQJ�
3DFNLQJ

1R FRQVROLGDWLRQ

2QO\ ZKROH ELQV

ĺ

ĺ

'HFUHDVHV WKH FRPSOH[LW\
LQ SLFNLQJ DQG SDFNLQJ

5HGXFHV FRPSOH[LW\

2UGHU
9ROXPH

ĺ 3XW�DZD\�
3LFNLQJ�
6WRUDJH
�3RUWV DQG
5RERWV�

$LPV WR UDWKHU FDQFHO VKLIWV
WKDQ FORVLQJ SRUWV ZKHQ RUGHU
YROXPHV DUH DW WKH ORZHU HQG

ĺ 'HFUHDVHG XQFHUWDLQW\
DQG WKH ULVN RI KDYLQJ WRR
PDQ\ SRUWV RSHQ ZLWK QRW
HQRXJK RUGHUV WR VXSSO\
WKHP ZLWK WDVNV

��



2UGHU YROXPH LV UHJXODWHG
ZLWK WKH DPELWLRQ WR DOORZ DOO
RSHUDWRUV ZRUNLQJ LQ WKH
$XWR6WRUH WR WDNH
V\QFKURQL]HG EUHDNV�

ĺ 6\QFKURQL]HG EUHDNV
DOORZ WKH V\VWHP WR
UHFRYHU� UDLVHV
SUHSDUDWLRQ OHYHOV DQG
HQDEOH FKDUJLQJ LI
QHHGHG

6L]H SHU
2UGHU

ĺ 2UGHU
5HOHDVH

+DV DQ XSSHU OLPLW RI RUGHUV
WKH\ UHOHDVH DW D WLPH

ĺ 'HFUHDVHG XQFHUWDLQW\

&XVWRPHU
YDOXHV

6SHHG�
4XDOLW\
�IHZ
HUURUV�

ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

4XDOLW\ RI DUULYLQJ JRRGV LV DQ
LPSRUWDQW IDFWRU� DQG VLQFH
JURFHULHV FDQ YDU\ LQ VKDSH�
ZHLJKW� DQG IUDJLOLW\� WKH
V\VWHP LV SULRULWL]LQJ KHDYLHU�
OHVV IUDJLOH LWHPV ILUVW

2FFDVLRQDOO\ WKH RSHUDWRU
FRXQWV WKH JRRGV DW SXW�DZD\

ĺ

ĺ

5DLVHV FRPSOH[LW\ LQ
SLFNLQJ VLQFH WKH
DOJRULWKP JHWV DQRWKHU
FRQVWUDLQW WR IROORZ� 7KLV
OLPLWV WKH V\VWHP IURP
WDNLQJ WKH RSWLPDO
URXWLQJ LQ WHUPV RI
GLJJLQJ DQG GLVWDQFH�

2FFDVLRQDOO\ OHVV
HIILFLHQW SXW�DZD\

5HWXUQV DUH D GLIILFXOW DUHD WR GHDO ZLWK JURFHULHV VLQFH H[SLUDWLRQ GDWHV ZLOO EH FRPSURPLVLQJ
WKH LWHP YDOXH� DV ZHOO DV WKH VDQLWDU\ LVVXHV ZLWK VRPH SURGXFWV� ,Q IDYRU RI WKH $XWR6WRUH�
WKLV PHDQV WKDW QR UHWXUQV DUH EHLQJ SURFHVVHG WKURXJK WKH $XWR6WRUH DQG DUH LQVWHDG GRQDWHG
RU GLVSRVHG� VDYLQJ RQH IRUP RI SURFHVV LQ SXW�DZD\ DQG ORZHULQJ FRPSOH[LW\� (OLPLQDWLQJ
RQH SURFHVV RI SXW�DZD\ HQDEOHV VWDQGDUGL]DWLRQ LQ SRUWV DQG RIIHUV IDVWHU KDQGOLQJ WKDQ WKH
FRPPRQ RQH�SLHFH KDQGOLQJ SHU UHWXUQHG LWHP LQ VPDOO FRPSDUWPHQWV� 1R UHWXUQV DQG WKH
6.8 FDWDORJ DOVR HQDEOHV WKH XVH RI RQO\ ZKROH ELQV� IXUWKHU GHFUHDVLQJ WKH FRPSOH[LW\ LQ WKH
V\VWHP DQG SRVVLEO\ ORZHULQJ WKH DPRXQW RI ELQV QHHGHG WR FRPSOHWH RUGHUV�

)XUWKHU ZLWK WKH SURGXFW SRUWIROLR RQO\ XVLQJ ZKROH ELQV� WKHUH DUH LQVWDQFHV RI WKH 6.8¶V
VL]H RU ZHLJKW EHLQJ D OLPLWLQJ IDFWRU LQ SXW�DZD\� 2QH H[DPSOH RI WKH H[WUHPH FDVH ZRXOG EH
ELQV EHLQJ IXOO ZLWK � 6.8V QRW XWLOL]LQJ WKH IXOO SRWHQWLDO RI WKH $XWR6WRUH� :LWK RQO\ �
6.8V LQ WKH ELQ WKH SUREDELOLW\ RI HPSW\LQJ WKH ELQ DIWHU RQH VLQJOH ELQ SUHVHQWDWLRQ LV KLJK�
GHSULYLQJ WKH IXQFWLRQDOLW\ RI KDYLQJ D WRS OD\HU RI IUHTXHQWO\ SLFNHG ELQV�

&RQWLQXLQJ ZLWK SURGXFW FKDUDFWHULVWLFV� VRPH 6.8V DUH IUDJLOH� DQG QHHG WR EH ZUDSSHG WR
VRPH H[WHQW EHIRUH VKLSSLQJ� (� KDV FKRVHQ WR KDYH GHGLFDWHG ZUDSSLQJ VWDWLRQV EHIRUH
SXW�DZD\� UHGXFLQJ WKH DPRXQW RI DFWLYLWLHV E\ WKH SXW�DZD\� DQG SLFNLQJ SRUWV� ,Q JHQHUDO E\
WKH SXW�DZD\ SRUWV� JRRGV DUH VRUWHG DQG SULRULWL]HG EHIRUHKDQG� WUDQVIHUULQJ WKH GHFLVLRQ
PDNLQJ RQ ZKDW JRRGV WR FKRRVH IURP WKH RSHUDWRU WR WKH :06 RU SUHYLRXV VWDWLRQV� :LWK
DOUHDG\ SUHSDUHG JRRGV� WKH RSHUDWRU RQO\ KDV WR VFDQ WKH ER[� SXW LQ WKH FRUUHFW DPRXQW�
FRQILUP� DQG GLVSRVH RI WKH FDUWRQ ZLWK WKH FRQYH\RU DERYH WKH SRUW� 7UDQVIHUULQJ RWKHU
DFWLYLWLHV WR RWKHU SDUWV RI WKH ZDUHKRXVH UHGXFHV WLPH VSHQW RQ DFWLYLWLHV E\ WKH SRUW� DOLJQLQJ
ZLWK 72&�

��



2UGHU FKDUDFWHULVWLFV VXFK DV VL]H� 6.8 UDQJH� DQG LQ JHQHUDO RUGHU YROXPH LQIOXHQFH WKH
FRQILJXUDWLRQV DV ZHOO� ,Q UHJDUGV WR RUGHU YROXPH� (� UHJXODWHV WKH RUGHU UHOHDVHV LQ WKH
VHQVH RI DOORZLQJ V\QFKURQL]HG EUHDNV IRU WKHLU RSHUDWRUV� %\ OHWWLQJ WKH $XWR6WRUH UHFRYHU�
SUHSDUDWLRQ OHYHOV DQG EDWWHU\ OHYHOV LQFUHDVH� &RQQHFWHG WR RUGHU YROXPH� (� DOVR UDWKHU
FDQFHOV VKLIWV WKDQ FORVLQJ SRUWV� RU RSHUDWLQJ DOO SRUWV RQ ORZHU VSHHG� ORZHULQJ GHPDQG
XQFHUWDLQW\ E\ UHJXODWLQJ WKH RSHUDWLRQV DFFRUGLQJO\� 6LQFH DOO 6.8V DUH EHLQJ VWRUHG DQG
SLFNHG IURP WKH $XWR6WRUH� WKHUH LV QR QHHG IRU FRQVROLGDWLRQ� GHFUHDVLQJ FRPSOH[LW\� :LWK
RQO\ ZKROH ELQV� WKHUH LV QR PL[ RI 6.8V LQ RQH ELQ EXW GLIIHUHQW FRPSDUWPHQWV� SRVVLEO\
UHVXOWLQJ LQ ZDLWLQJ IRU D EXV\ ELQ EXW DQRWKHU 6.8� 0XOWLSOH 6.8V SHU ELQ LQ FRPSDUWPHQWV
DOORZV IRU WKH ULVN WR ³ORFN´ D ELQ ZKHQ DQRWKHU RSHUDWRU UHTXHVWV WKH VDPH ELQ EXW DQRWKHU
6.8� 7KH VDPH ³ORFN´ GRHV RFFXU LI HQRXJK RSHUDWRUV UHTXHVW WKH VDPH 6.8� EXW RIWHQ
DYRLGHG E\ WKH V\VWHP DOJRULWKP� UHDUUDQJLQJ WDVNV DFFRUGLQJO\ �(OHPHQW /RJLF� ����F�� )RU
WKHVH LQVWDQFHV� ORZHU FRPSOH[LW\ DQG FRQVWUDLQWV LQ WKH V\VWHP GR SOD\ DQ LPSRUWDQW SDUW IRU
WKH VDNH RI HIILFLHQF\ �(OHPHQW /RJLF� ����E�� 2QH RI WKHVH FRQVWUDLQWV WKDW LQFUHDVHV
FRPSOH[LW\� LV WKH FXVWRPHU YDOXH RI TXDOLW\� ZKLFK VXUIDFHV LQ WKH FDVH RI (� DV JRRGV QRW
GDPDJLQJ RWKHU JRRGV� 7KH GLIIHUHQW VKDSH� VL]H� DQG HVSHFLDOO\ ZHLJKW RI FHUWDLQ SURGXFWV� LV
D FRQWH[WXDO IDFWRU WKDW KDV UHVXOWHG LQ (� LQWURGXFLQJ WKH FRQVWUDLQW RI KHDYLHU LWHPV EHLQJ
SLFNHG ILUVW� $V VWDWHG� WKLV LQFUHDVHV FRPSOH[LW\ IRU WKH V\VWHP WR RSWLPL]H E\ OLPLWLQJ WKH
V\VWHP IURP WDNLQJ WKH RSWLPDO URXWLQJ LQ WHUPV RI GLJJLQJ DQG GLVWDQFH� +RZHYHU� LW LV
FUXFLDO LQ WKH H\HV RI (�¶V FXVWRPHUV WR UHFHLYH WKHLU JRRGV LQ QRQ�FRPSURPLVHG FRQGLWLRQ�

&RUSRUDWH FRQWH[WXDO IDFWRUV
)RU WKH FDVH RI (�� WKH PDMRU FRUUHODWLRQ EHWZHHQ FRUSRUDWH FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQ FRXOG EH LGHQWLILHG LQ 3URGXFW SXUFKDVLQJ VWUDWHJ\ LQ D PDQQHU RI VLJQLILFDQW
LPSRUWDQFH� GHSLFWHG LQ 7DEOH ���E�

7DEOH ���E� &RUSRUDWH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW PLJKW DIIHFW
SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
&RUSRUDWH FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\
DIIHFWHG �RSHUDWLRQV� GHVLJQ� DQG
UHVRXUFHV�

+RZ FRQILJXUDWLRQ PLJKW DIIHFW
SHUIRUPDQFH

3URGXFW
SXUFKDVLQ
J VWUDWHJ\

3URGXFW
SRUWIROLR

ĺ 3XW�DZD\�
6WRUDJH�
3LFNLQJ�
3DFNLQJ

$FWLYHO\ QRW SXUFKDVLQJ
LWHPV QRW ILW IRU
$XWR6WRUH� WKXV
HOLPLQDWLQJ WKH QHHG RI
RYHUVL]H VWRUDJH DQG
FRQVROLGDWLRQ

9HU\ ORZ W\SHV RI 6.8V

ĺ

ĺ

5HGXFHV FRPSOH[LW\ LQ DOO
DFWLYLWLHV DV ZHOO DV ORZHU
XQFHUWDLQW\ GXH WR ORZHU
VWDWLVWLFDO YDULDWLRQV RI RXWFRPH
LQ RUGHUV

5HGXFHV FRPSOH[LW\

(� KDV WDNHQ WKH VWUDWHJLF GHFLVLRQ WR QRW SXUFKDVH LWHPV WKDW GR QRW ILW WKH $XWR6WRUH LQ WHUPV
RI VL]H� HOLPLQDWLQJ WKH QHHG RI RYHUVL]H VWRUDJH DQG SLFNLQJ� DV ZHOO DV FRQVROLGDWLRQ
SURFHVVHV� 1R FRQVROLGDWLRQ DQG QR RYHUVL]H KDQGOLQJ UHGXFHV FRPSOH[LW\ LQ DOO SURFHVVHV�
)XUWKHUPRUH� (� KDV D UHODWLYHO\ ORZ QXPEHU RI 6.8 W\SHV� :LWK ORZHU SRVVLEOH 6.8V WR
RUGHU� FRPSOH[LW\ DQG XQFHUWDLQW\ GHFUHDVHV GXH WR IHZHU SRVVLEOH RUGHU FRPELQDWLRQV DQG

��



YDULDWLRQV� &RQQHFWLQJ WR WKH FRQILJXUDWLRQ RI RQO\ SHUIRUPLQJ EDWFK SLFNLQJ� XWLOL]LQJ HDFK
ELQ SUHVHQWDWLRQ WR D JUHDWHU H[WHQW� 7R XWLOL]H EDWFK SLFNLQJ� WKHUH LV D QHHG IRU RUGHUV WR EH
IDLUO\ VLPLODU WR HDFK RWKHU DV ZHOO DV ORZ FRPSOH[LW\ LQ SURGXFW FDWDORJ�

,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV
)RU WKH LQWHUQDO ZDUHKRXVH FRQWH[W� WKH IDFWRUV RI 'HOLYHU\ DQG VKLSPHQW DQG JHQHUDO
:DUHKRXVH HIILFLHQF\ DUH EHLQJ DQDO\]HG� GHSLFWHG LQ 7DEOH ���F�

7DEOH ���F� ,QWHUQDO ZDUHKRXVH FRQWH[WXDO IDFWRUV� WKH FRQILJXUDWLRQV DIIHFWHG DQG KRZ LW
PLJKW DIIHFW SHUIRUPDQFH�

&RQWH[WXDO )DFWRUV�
,QWHUQDO ZDUHKRXVH
FRQWH[W

&RQILJXUDWLRQ HOHPHQWV PDLQO\ DIIHFWHG
�RSHUDWLRQV� GHVLJQ� DQG UHVRXUFHV�

+RZ FRQILJXUDWLRQ
PLJKW DIIHFW
SHUIRUPDQFH

'HOLYHU\
DQG
VKLSPHQW

1XPEHU
RI
GLIIHUHQW
VKLSSHUV

ĺ 3LFNLQJ 7KH FRPSDQ\ GRHV QRW XVH DQ\
SLFN ZDYHV

ĺ 5HGXFHV WKH FRPSOH[LW\
RI ZKHQ RUGHUV KDYH WR EH
SLFNHG DQG WKXV DOORZLQJ
WKH V\VWHP WR RSWLPL]H
DIWHU OHVV FRQVWUDLQWV

:DUHKRXVH
HIILFLHQF\

� ĺ 3XW�DZD\�
3LFNLQJ�
3DFNLQJ

&DUWRQ ULVHUV� VRUWLQJ DQG
ZUDSSLQJ VWDWLRQV� FRQYH\RUV IRU
ZDVWH PDQDJHPHQW

0RVWO\ VHDOHG FDUWRQV�SDFNDJHV
DUULYH DW SXW�DZD\ SRUW � KDV WR
EH RSHQHG�

ĺ

ĺ

5HPRYH WLPH�FRQVXPLQJ
RSHUDWLRQV IURP WKH SRUWV

/HVV HIILFLHQW SXW�DZD\

:KHQ LW FRPHV WR GHOLYHU\ DQG VKLSPHQW� WKH DPRXQW RI GLVWULEXWRUV RU VKLSSLQJ FRPSDQLHV
DQG WKHLU DJUHHPHQWV ZLWK (� DOORZV WKHP WR RSHUDWH WKHLU $XWR6WRUH ZLWKRXW WKH XVH RI SLFN
ZDYHV� 1R SLFN ZDYHV OHDGV WR GHFUHDVHG FRPSOH[LW\ LQ SURFHVVHV DQG IRU WKH $XWR6WRUH LQ LWV
SUHSDUDWLRQV RI ELQV�

,Q UHJDUGV WR ZDUHKRXVH HIILFLHQF\� SURFHVVHV DUH DLPHG WR EH DV TXLFN DV SRVVLEOH DQG
PLQLPL]H ³ZDLWLQJ IRU XVHU´ E\ WKH SRUW� &RQILJXUDWLRQV LQ WKH FDVH RI (�� DUH DV PHQWLRQHG
VRUWLQJ DQG ZUDSSLQJ VWDWLRQV SULRU WR SXW�DZD\� FRQYH\RU IRU FDUWRQ GLVSRVDO� ORZHULQJ WKH
WLPH QHHGHG E\ WKH SXW�DZD\� 7KH RSHUDWRU GRHV KDYH WR IHWFK WKH SDOOHW RI ER[HV WKHPVHOYHV
DQG RFFDVLRQDOO\ RSHQ WKH ER[HV� ZKLFK DGGV WLPH QHHGHG E\ WKH SRUW� %\ WKH SLFNLQJ VWDWLRQV
WKH RSHUDWRU UHFHLYHV ULVHQ ER[HV DQG WKH\ DUH VHDOHG WKURXJK DXWRPDWLRQ ODWHU LQ WKH SURFHVV
OLQH� %R[HV DUH GLUHFWO\ SXVKHG RQ WKH FRQYH\RU LQ FRQQHFWLRQ WR WKH ZRUN WDEOH� HOLPLQDWLQJ
DQ\ WUDQVSRUW WLPH QHHGHG IRU WKH SLFNHU� 7KH QRW�IXQFWLRQLQJ SLFN�E\�OLJKW V\VWHP ZRXOG DOVR
UHPRYH WKH XVH RI VFDQQHUV DQG FRQILUPDWLRQ VWHSV DIWHU D VXFFHVVIXO SLFN� ERLOLQJ LW GRZQ WR
RQH VLQJOH EXWWRQ SUHVV� /DVWO\� VWHSV FRQQHFWHG WR SULQWLQJ VKLSSLQJ ODEHOV DUH QRW SHUIRUPHG
E\ WKH SLFNHU EXW LQVWHDG WKURXJK DXWRPDWLRQ LQ ODWHU VWDJHV� IXUWKHU GHFUHDVLQJ
WLPH�FRQVXPLQJ VWHSV QHHGHG E\ WKH SRUW�

��



9DOLGLW\ RI 5HVXOWV
,Q WKH FDVH RI (� ZH FRQFOXGH WKDW WKH UHVXOWV DUH YDOLG� 7KH LQWHUYLHZHH ZDV D SHUVRQ ZLWK
LQWHUHVW DQG NQRZOHGJH DERXW WKH $XWR6WRUH� PDNLQJ WKH GLVFXVVLRQV DQG TXHVWLRQV WKRURXJK�
7KH REVHUYDWLRQV DQG WKH LQWHUYLHZ ZHUH ERWK GHSLFWLQJ WKH VDPH SLFWXUH RI WKH EXVLQHVV DQG
LWV RSHUDWLRQV� :KHQ REVHUYLQJ WKH SURFHVVHV LQ UHDO WLPH� PXOWLSOH H[DPSOHV ZHUH DOO
RSHUDWLQJ WKH VDPH ZD\ WKURXJK D YDULHW\ RI SURGXFWV DQG VWDWLRQV� $OVR� DIWHU WKH FRPSDQ\
YLVLW� WKH\ FRQWLQXRXVO\ UHVSRQGHG LQ GHWDLO UHJDUGLQJ DQ\ TXHVWLRQV RI WKH SURFHVVHV�

��



��� &URVV�&DVH $QDO\VLV
)RU WKH FURVV�FDVH DQDO\VLV� ZH FRPSDUHG WKH JDWKHUHG GDWD WR WKH SHUIRUPDQFH RI HDFK
FRPSDQ\� $V SUHVHQWHG LQ 7DEOH ���� SHUIRUPDQFH LV D FRPELQDWLRQ RI WKUHH .3,V� %LQ
SUHVHQWDWLRQV�K �SHU SRUW�� ³ZDLWLQJ IRU ELQ´� DQG ³ZDLWLQJ IRU XVHU´� 7KH RSWLPDO QXPEHUV RI
WKHVH .3,V LV D KLJK QXPEHU RI ELQ SUHVHQWDWLRQV�K� ORZ QXPEHUV RQ ³ZDLWLQJ IRU ELQ´ DQG
³ZDLWLQJ IRU XVHU´� ,Q 6HFWLRQ ������ GDWD UHODWHG WR SXW�DZD\ LV DQDO\]HG DQG WKH LGHQWLILHG
SURSRVLWLRQV DUH SUHVHQWHG� $IWHU WKDW� GDWD DQG SURSRVLWLRQV UHODWHG WR SLFNLQJ DUH SUHVHQWHG
LQ 6HFWLRQ ������ /DVWO\� DOO WKH SURSRVLWLRQV DUH VXPPDUL]HG LQ 6HFWLRQ ������

:KHQ DQDO\]LQJ GDWD DQG SURFHVVHV� WKH LQIRUPDWLRQ ZDV GLVSOD\HG LQ ODUJHU WDEOHV WR
PDLQWDLQ D KROLVWLF DSSURDFK� 6LQFH WKH SHUIRUPDQFH LV GHSHQGHQW RQ VHYHUDO GLIIHUHQW IDFWRUV
DQG FRQILJXUDWLRQV� LW ZDV LPSRUWDQW WR ORRN DW DOO WKH DVSHFWV EHIRUH GUDZLQJ DQ\ FRQFOXVLRQV�
7KH WHFKQLTXHV DQG WDFWLFV PHQWLRQHG LQ 7DEOH ��� DQG ��� ZHUH DSSOLHG RQ WKH FDVH FRPSDQ\
GDWD WR LGHQWLI\ WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV WKDW PD\ DIIHFW SHUIRUPDQFH� DQG
KRZ� $OVR� KRZ WKHVH DUH LQWHUWZLQHG DQG UHODWHG WR HDFK RWKHU ZDV LQYHVWLJDWHG� 7KH VHYHQ
H[DPLQHG FRPSDQLHV DUH UDQJLQJ LQ WKHLU VLPLODULWLHV DQG GLIIHUHQFHV� DQG LQ RUGHU WR FRPSDUH
WKHP MXVWO\� FRQVLGHUDWLRQV WR WKHLU FKDUDFWHULVWLFV KDYH EHHQ WDNHQ ZKHQ DQDO\]LQJ WKH GDWD�
&DWHJRUL]DWLRQ ZDV GRQH WR ILQG SDWWHUQV DQG FRQWUDVWV� )RU H[DPSOH� DOO IDVKLRQ FRPSDQLHV
KDYH LGHQWLFDO W\SHV RI SURGXFWV ZLWK VRPH YDULDWLRQV� WKXV� WKH\ KDYH EHHQ FRPSDUHG PRUH
H[WHQVLYHO\� $V SUHVHQWHG LQ WKH ZLWKLQ�FDVH DQDO\VHV� IRU H[DPSOH KDYLQJ PRUH ELQ
FRQILJXUDWLRQV DQG D ODUJH QXPEHU RI 6.8V LV OHDGLQJ WR LQFUHDVHG FRPSOH[LW\� ZKLFK
DFFRUGLQJ WR .HPEUR DQG 1RUUPDQ ������ FDQ OHDG WR FKDOOHQJHV LQ VSHHG �L�H� SHUIRUPDQFH�
LQ D ZDUHKRXVH� 8QFHUWDLQW\ LV DOVR D VXEMHFW WRXFKHG RQ LQ WKH ZLWKLQ�FDVH� DQG KRZ LW DIIHFWV
WKH FRQILJXUDWLRQV� DV ZHOO DV WR ZKDW H[WHQW DFWLYLWLHV DUH SHUIRUPHG RU SODFHG LQ UHJDUGV WR
72&� 7KHUHIRUH RQH RI WKH JRDOV LQ WKLV FURVV�FDVH DQDO\VLV ZDV WR HYDOXDWH LI WKLV FRPSOH[LW\
DQG XQFHUWDLQW\ VHHPV WR KDYH DQ DIIHFW RQ SHUIRUPDQFH LQ DQ $XWR6WRUH� DQG KRZ PXFK� 7R
VXPPDUL]H� FRPSOH[LW\� XQFHUWDLQW\� DQG EHVW SUDFWLFHV LQ WHUPV RI 72& DUH WKH SKHQRPHQD
XVHG DV WRROV WR JUDGH FRPSDQLHV�

7R PRUH HDVLO\ IROORZ WKH DQDO\VLV WR EH SUHVHQWHG� VPDOOHU WDEOHV ZLOO EH GLVSOD\HG WKDW
LQFOXGH WKH GDWD DQDO\]HG IRU HDFK SURSRVLWLRQ� )RU WKH WDEOHV LQ 6HFWLRQ ����� DQG ������ D UHG
FRORU PHDQV WKH YDOXH LV ORZ FRPSDUHG WR WKH RWKHU FRPSDQLHV� ZKLOH JUHHQ UHSUHVHQWV D
FRPSDUDWLYHO\ KLJK YDOXH� 7KH FRORU IRUPDWWLQJ RQO\ WDNHV WKH UHODWLYH YDOXHV LQWR DFFRXQW�
7KH FRORUV RQO\ VXJJHVW WKH UHODWLYH SHUIRUPDQFH� DQG GRHV QRW QHFHVVDULO\ LQGLFDWH SRRU
SHUIRUPDQFH RU PLVDOLJQHG SURFHVVHV ORRNLQJ DW WKH FRPSDQ\ LWVHOI� )RU DOO WKH SURFHVVHV ZLWK
QR YDOXHV WR FRPSDUH �H�J� )LJXUH ����� WKH SURFHVVHV UHTXLULQJ PRUH WLPH DW WKH
SXW�DZD\�SLFNLQJ SRUW DUH PDQXDOO\ PDUNHG LQ UHG� ZKLOH WKH RSSRVLWH DSSOLHV IRU JUHHQ FRORU�
3URFHVVHV PDUNHG ZLWK D \HOORZ FRORU PHDQV LW RFFDVLRQDOO\ OHDGV WR PRUH WLPH EHLQJ VSHQW DW
WKH SRUW� 7KH DQDO\VLV LV GLYLGHG LQWR GDWD DQG SURSRVLWLRQV UHODWHG WR ³ZDLWLQJ IRU ELQ´ DQG
³ZDLWLQJ IRU XVHU´� IRU ERWK SXW�DZD\ DQG SLFNLQJ�

&RPSDQ\ (� GRHV QRW KDYH SXW�DZD\ SRUWV VXSSOLHG E\ (OHPHQW /RJLF� WKXV QR GDWD LV
DYDLODEOH RQ WKH SHUIRUPDQFH RI WKH SXW�DZD\ SRUWV� $OVR� WKH ORZHU YDOLGLW\ RI GDWD RI �3/��

��



DV PHQWLRQHG LQ ������ KDV EHHQ PLWLJDWHG E\ DQDO\]LQJ VSHFLILF SRUWV� ORRNLQJ DW PD[LPXP
YDOXHV DV WKH DYHUDJH YDOXH LQFOXGHV PXOWLSOH SURFHVVHV�

����� 3XW�DZD\
³:DLWLQJ IRU %LQ´
)RU SXW�DZD\� WKH ³ZDLWLQJ IRU ELQ´ LV WKH DYHUDJH QXPEHU RI VHFRQGV LW WDNHV IRU WKH URERWV WR
UHWULHYH DQG SUHVHQW D ELQ WR WKH RSHUDWRU� 6LQFH LW LV IRU SXW�DZD\ DQG DOO WKH VHYHQ FRPSDQLHV
LQ WKLV FDVH XVH HPSW\ ELQV IRU WKH SXW�DZD\ SURFHVV� LW LV WKH VHFRQGV VSHQW ZDLWLQJ IRU WKH
URERWV WR UHWULHYH DQG SUHVHQW DQ HPSW\ ELQ ZLWK WKH ULJKW ELQ�FRQILJXUDWLRQ� 7KH YDOXHV RQ
³ZDLWLQJ IRU ELQ´ DQG WKH QXPEHU RI ELQ FRQILJXUDWLRQV DUH GLVSOD\HG LQ )LJXUH ��� EHORZ�

)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@ DQG QXPEHU RI ELQ FRQILJXUDWLRQ IRU HDFK FRPSDQ\�

,W ZDV H[DPLQHG ZKHWKHU WKH QXPEHU RI ELQ�FRQILJXUDWLRQV KDG DQ\ FOHDU LQIOXHQFHV RQ WKH
WLPH VSHQW ³ZDLWLQJ IRU ELQ´� 7KDW LV� LI WKH IDFW WKDW (� DQG (� RQO\ KDYH RQH
ELQ�FRQILJXUDWLRQ LV OHDGLQJ WR D ORZHU ³ZDLWLQJ IRU ELQ´� FRPSDUHG WR FRPSDQLHV OLNH )� DQG
)� WKDW KDYH � GLIIHUHQW ELQ�FRQILJXUDWLRQV� :KHQ SHUIRUPLQJ WKH SXW�DZD\ WKH RSHUDWRU
FKRRVHV ZKDW ELQ�FRQILJXUDWLRQ WKH\ ZDQW WR SXW JRRGV LQWR� $FFRUGLQJ WR �(OHPHQW /RJLF�
����M� WKH URERWV VWDUW SUHSDULQJ HPSW\ ELQV ZLWK WKDW VSHFLILF ELQ�FRQILJXUDWLRQ LQ FORVH
SUR[LPLW\ WR WKH SRUW� DIWHU WKH ELQ�FRQILJXUDWLRQ KDV EHHQ FKRVHQ E\ WKH RSHUDWRU� 7KLV LV WR
PLQLPL]H WKH GLVWDQFH EHWZHHQ WKH ELQV DQG WKH SRUW WR DFKLHYH D ORZHU ³ZDLWLQJ IRU ELQ´�
RQFH WKH URERWV QHHG WR GHOLYHU D QHZ HPSW\ ELQ WR WKH SRUW� :LWK VHYHUDO ELQ FRQILJXUDWLRQV�
WKH FRPSOH[LW\ ULVHV LQ WHUPV RI KDYLQJ ZLGHU YDULHW\ DQG PRUH FRQVWUDLQW LQ SUHSDULQJ D
VSHFLILF W\SH RI HPSW\ ELQ� 7KH LQFUHDVHG FRPSOH[LW\ GRHV QRW QHFHVVDULO\ DIIHFW SHUIRUPDQFH
LQ SUHVHQWHG GDWD� DV SDWWHUQ PDWFKLQJ GLG QRW LQGLFDWH D FOHDU FRUUHODWLRQ�

7R H[DPLQH ZK\ �3/� KDV VXFK D KLJK YDOXH RQ ³ZDLWLQJ IRU ELQ´ ZLWK VHHPLQJO\ VPDOO
GLIIHUHQFHV� LQGLFDWLRQV ZHUH GLVFRYHUHG ORRNLQJ DW WKHLU RSHUDWLRQV� $V SUHYLRXVO\ VWDWHG�
RSHUDWLRQV RI �3/� DUH KHDYLO\ GHWHUPLQHG E\ WKHLU FXVWRPHU� 7KXV� FRQILJXUDWLRQV DUH
GHFLGHG LQ OLQH ZLWK IXOILOOLQJ WKH GHVLUHV DQG GHPDQGV RI WKHLU FXVWRPHUV� DQG WKH\ GR QRW
IRFXV RQ RSWLPL]LQJ WKH FRQILJXUDWLRQV UHODWHG WR $XWR6WRUH LQ WHUPV RI SHUIRUPDQFH� 7KLV
H[SODLQV ZK\ WKHLU SHUIRUPDQFH RQ ³ZDLWLQJ IRU ELQ´ LV DQ RXWOLHU� ZKLFK ZLOO EH FRQVLGHUHG
GXULQJ WKH FRPSDUDWLYH DQDO\VLV�

��



/DVWO\� WKH FRUUHODWLRQ EHWZHHQ URERWV SHU SRUW DQG WKH LQIOXHQFH RQ ³ZDLWLQJ IRU ELQ´ ZDV
DQDO\]HG� 7KH YDOXHV RQ ³ZDLWLQJ IRU ELQ´� WKH VL]H RI JULG �PHDVXUHG LQ QXPEHU RI ELQV�� DQG
WKH QXPEHU RI URERWV SHU DYHUDJH RSHQ SRUWV DUH GLVSOD\HG LQ )LJXUH ����

)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@� QXPEHU RI URERWV SHU DYJ� RSHQ SRUW� DQG ELQV IRU HDFK
FRPSDQ\�

)� KDV WKH ORZHVW QXPEHU RI URERWV SHU SRUW DQG WKH KLJKHVW ³ZDLWLQJ IRU ELQ´� :LWK WKH
H[FHSWLRQ RI WKH KLJK YDOXH RQ ³ZDLWLQJ IRU ELQ´ IRU �3/� PHQWLRQHG DERYH� ERWK )� DQG
�3/� KDYH WKH VDPH DPRXQW RI URERWV SHU SRUW DQG VLPLODU YDOXHV RQ JULG VL]H� DQG KDYH PRUH
RU OHVV LGHQWLFDO YDOXHV RQ ³ZDLWLQJ IRU ELQ´� )� KDV D KLJKHU QXPEHU RI URERWV SHU SRUW WKDQ
)� DQG �3/�� EXW VWLOO KDV D KLJKHU ³ZDLWLQJ IRU ELQ´� 7KLV FDQ EH H[SODLQHG ZLWK WKH
LQFUHDVHG FRPSOH[LW\ FRPLQJ IURP KDYLQJ � ELQ�FRQILJXUDWLRQV� HYHQ WKRXJK WKH FRUUHODWLRQ
FRXOG QRW EH FOHDUO\ LGHQWLILHG LQ WKH DQDO\VLV DERYH� (� DQG (� ZHUH H[FOXGHG IURP WKLV
SDUWLFXODU DQDO\VLV� VLQFH WKH\ KDYH WKH ³5RXWHU´�VRIWZDUH WKDW G\QDPLFDOO\ FKDQJHV WKH
QXPEHU RI URERWV GHGLFDWHG WR HDFK SRUW GHSHQGLQJ RQ ZRUNORDG�

³:DLWLQJ IRU 8VHU´
$V SUHYLRXVO\ PHQWLRQHG� ³ZDLWLQJ IRU XVHU´ LV KRZ PDQ\ VHFRQGV RQ DYHUDJH WKH RSHUDWRU
VSHQGV RQ SXW�DZD\ IRU HDFK ELQ� 7KHUHIRUH LW ZDV UHOHYDQW WR DQDO\]H ZKDW WKH RSHUDWRU QHHGV
WR GR ZKHQ WKH ELQ KDV EHHQ SUHVHQWHG� DQG KRZ WKHVH WKLQJV DUH GRQH IRU HDFK FRPSDQ\� 7KH
YDOXHV RQ ³ZDLWLQJ IRU XVHU´ DQG ELQ SUHVHQWDWLRQV�K DUH GLVSOD\HG LQ )LJXUH ��� EHORZ�

)LJXUH ���� ³:DLWLQJ IRU XVHU´ >V@ DQG ELQ SUHVHQWDWLRQV�K IRU HDFK FRPSDQ\�

:KHQ FRPSDULQJ WKH UHVXOWV LQ )LJXUH ��� ZH FDQ VHH WKDW LW LV WKH VDPH RUGHU DV IRU ELQ
SUHVHQWDWLRQV� ZLWK (� KDYLQJ WKH ORZHVW ³ZDLWLQJ IRU XVHU´ IROORZHG E\ )�� )�� �3/�� �3/�
DQG ODVWO\ )��

��



7R DQDO\]H ZKDW LV SUHSDUHG EHIRUH DQG ZKDW WDVNV WKDW DUH GRQH E\ WKH RSHUDWRU DW WKH
SXW�DZD\ SRUW� D WDEOH ZDV FUHDWHG WR DFKLHYH DQ RYHUYLHZ� 7DVNV LQFOXGHG LQ WKH WDEOH DUH LI
WKH FDUWRQV DUH RSHQHG� LI WKH JRRGV DUH VRUWHG E\ 6.8 DQG VL]H� LI WKH RSHUDWRU KDV WR FRXQW DW
WKH SRUW� DQG ODVWO\ KRZ ZDVWH LV KDQGOHG E\ WKH SRUW� 7KH GDWD LV GLVSOD\HG LQ )LJXUH ���
EHORZ�

)LJXUH ���� 9DOXHV RQ FDUWRQV RSHQHG�VHDOHG� VRUWHG �6.8�� VRUWHG �VL]H�� FRXQWHG LQ DGYDQFH�
DQG ZDVWH GLVSRVDO IRU HDFK FRPSDQ\�

/RRNLQJ DW WKH GDWD IURP )� DQG �3/�� ZKR DUH WKH WZR FRPSDQLHV ZLWK WKH KLJKHVW ³ZDLWLQJ
IRU XVHU´� ERWK RI WKHP FRXQW WKH XQLWV DW WKH SRUW LQVWHDG RI LQ DGYDQFH� %DVHG RQ WKH
LQWHUYLHZV� GRXEOH FKHFNLQJ GRHV RFFXU WR PLWLJDWH D IDXOW\ LWHP EDODQFH EHLQJ SXW LQWR WKH
$XWR6WRUH� 7KLV LV DQ DGGLWLRQDO WLPH�FRQVXPLQJ WDVN WR EH GRQH DW WKH SRUW� ZKLFK LQFUHDVHV
WKH ³ZDLWLQJ IRU XVHU´� +RZHYHU� LW PXVW EH VWDWHG WKDW (� WKDW KDV WKH ORZHVW ³ZDLWLQJ IRU
XVHU´ DOVR RFFDVLRQDOO\ FRXQWV WKH XQLWV LQ FDVH WKH TXDQWLW\ LV QRW GLVSOD\HG RQ WKH SDFNDJH�
7KH RQO\ GLIIHUHQFH EHWZHHQ )� DQG �3/� LV WKDW WKH JRRGV QHHG WR EH FRXQWHG DW WKH SRUW� )�
KDV D ³ZDLWLQJ IRU XVHU´ WKDW LV ��� ORZHU WKDQ �3/�� ZKLFK LQGLFDWHV WKH LQIOXHQFH FRXQWLQJ
JRRGV DW WKH SRUW KDV RQ ³ZDLWLQJ IRU XVHU´� ,PSRUWDQW WR SRLQW RXW LV WKDW �3/� KDV WKH ORZHVW
DYHUDJH RUGHU OLQHV SHU GD\� ZKLFK GHFUHDVHV WKH QHHG IRU VSHHG LQ WKH RSHUDWLRQV� VRPHWKLQJ
WKDW ZDV DOVR REVHUYHG GXULQJ WKH FRPSDQ\ YLVLW� $V SUHYLRXVO\ PHQWLRQHG� WKH GDWD RI �3/�
KDV D ORZHU YDOLGLW\ GXH WR WKHP RFFDVLRQDOO\ SHUIRUPLQJ SXW�DZD\ DQG SLFNLQJ LQ WKH VDPH
SRUWV� 7KDW OHDGV WR WKH GDWD QRW UHIOHFWLQJ VWULFWO\ SXW�DZD\ RU VWULFWO\ SLFNLQJ� +RZHYHU� LQ
WKLV FDVH� SHUIRUPLQJ SLFNLQJ LQ D SXW�DZD\ SRUW RQO\ GHFUHDVHV WKH ³ZDLWLQJ IRU XVHU´ VLQFH LW
LV RQ DYHUDJH � WLPHV ORZHU IRU SLFNLQJ� 7KHUHIRUH� WKHVH FRPSURPLVHG QXPEHUV GR QRW
FRQWUDGLFW WKH GLVFXVVHG H[DPSOH RI FRXQWLQJ JRRGV DW WKH SRUW OHDGLQJ WR D ��� ORZHU
³ZDLWLQJ IRU XVHU´� EXW UDWKHU FRUURERUDWHV LW�

3URSRVLWLRQ �� &RXQWLQJ JRRGV ZKHQ SHUIRUPLQJ SXW�DZD\ DW WKH SRUW VLJQLILFDQWO\
LQFUHDVHV ³ZDLWLQJ IRU XVHU´�

��



%\ ORRNLQJ DW WKH GDWD RYHU WKH WDVNV GRQH E\ WKH SRUW DQG WKH SHUIRUPDQFH� QR FOHDU SDWWHUQ
FRXOG EH LGHQWLILHG RQ ZKHWKHU RSHQLQJ FDUWRQV EHIRUH WKH\ DUULYH WR WKH SXW�DZD\ SRUWV OHDGV
WR DQ\ VLJQLILFDQW LPSURYHPHQW LQ ³ZDLWLQJ IRU XVHU´� 7KLV ZDV DOVR WKH FDVH ZLWK VRUWLQJ WKH
6.8V DIWHU W\SH DQG VL]H SULRU WR WKH JRRGV DUULYLQJ DW WKH SRUW� DQG XVLQJ D FRQYH\RU IRU
KDQGOLQJ ZDVWH� )RU H[DPSOH� (� ZKR KDV WKH ORZHVW ³ZDLWLQJ IRU XVHU´ DOVR PRVW RIWHQ RSHQ
VHDOHG FDUWRQV RU SDFNDJHV DW WKH SRUW� ZKLFK GRHV QRW FRUURERUDWH WKH K\SRWKHVLV WKDW KDYLQJ
VHDOHG FDUWRQV DUULYLQJ DW WKH SRUW OHDGV WR D ORZHU ³ZDLWLQJ IRU XVHU´� +RZHYHU� RSHQLQJ WKH
VHDOHG FDUWRQV DW WKH SRUW LV GH IDFWR DQ DGGLWLRQDO WLPH�FRQVXPLQJ WDVN ZKLFK GRHV QRW DOLJQ
ZLWK 72&� 7KH GDWD LQGLFDWHV WKDW WKLV WDVN LV QRW GRPLQDQW LQ FRPSDULVRQ ZLWK RWKHU
SUHSDUDWRU\ WDVNV �H�J� FRXQWLQJ DW WKH SRUW�� 7KLV LV DOVR WKH FDVH IRU XVLQJ D FRQYH\RU WR
KDQGOH WKH ZDVWH� LQ FRPSDULVRQ WR LW EHLQJ KDQGOHG PDQXDOO\ E\ RWKHU HPSOR\HHV QRW
RSHUDWLQJ WKH SRUW� 5HJDUGLQJ VRUWLQJ� QR FOHDU FRPSDULVRQ EHWZHHQ FRPSDQLHV FRXOG EH GRQH
VLQFH DOO FRPSDQLHV ZHUH VRUWLQJ WR VRPH H[WHQW� ZLWK WKH H[FHSWLRQ RI (� WKDW DOVR KDG QR
GDWD RQ SXW�DZD\ SHUIRUPDQFH� +RZHYHU� QRQ TXDQWLILDEOH GDWD LQ WHUPV RI REVHUYDWLRQV E\
WKH SXW�DZD\ SRUWV� LQGLFDWHG WKDW VRUWLQJ E\ WKH SRUW ZDV D WLPH�FRQVXPLQJ WDVN�

)URP FRQGXFWLQJ WKH REVHUYDWLRQV DW WKH ZDUHKRXVHV� LW ZDV QRWLFHG WKDW SXW�DZD\ RI UHWXUQV
FDQ WDNH D ORQJ WLPH� FRPSDUHG WR ILOOLQJ WKH ELQ ZLWK RQO\ RQH W\SH RI 6.8� )RU H[DPSOH�
SLFNLQJ XS� IROGLQJ DQG SODFLQJ �� RU � XQLWV RI UHWXUQV LQ RQH FRPSDUWPHQW HDFK� FRPSDUHG
WR SODFLQJ D SLOH RI �� XQLWV RI WKH VDPH 6.8 LQWR WKH ELQ DW RQFH� 'DWD RQ ³ZDLWLQJ IRU XVHU´�
UHWXUQV� QXPEHU RI ELQ FRQILJXUDWLRQV� LI FDUWRQV DUULYH RSHQHG RU VHDOHG� DQG LI JRRGV DUH
FRXQWHG LQ DGYDQFH DUH GLVSOD\HG LQ )LJXUH ��� EHORZ�

)LJXUH ���� ³:DLWLQJ IRU XVHU´ >V@� UHWXUQV >�@� ELQ FRQILJXUDWLRQV� LI FDUWRQV DUULYH
RSHQHG�VHDOHG� DQG LI JRRGV DUH FRXQWHG LQ DGYDQFH IRU HDFK FRPSDQ\�

:KDW VWDQGV RXW IRU )� FRPSDUHG WR WKH RWKHU FRPSDQLHV LV WKHLU YHU\ KLJK ³ZDLWLQJ IRU XVHU´�
YHU\ KLJK VKDUH RI UHWXUQV DQG KDYLQJ � ELQ�FRQILJXUDWLRQV �LQFOXGLQJ WKH �� FRPSDUWPHQW
ELQ�� ,Q DGGLWLRQ WR WKLV WKH\ KDYH WR RSHQ WKH VHDOHG FDUWRQV DW WKH SRUW DV ZHOO DV FRXQW DOO
XQLWV EHIRUH EHLQJ DEOH WR SXW�DZD\ WKH XQLWV LQ WKH ELQ� 7KHVH FRXOG EH WKH PDLQ
FRQWULEXWLRQV WR WKHLU KLJK ³ZDLWLQJ IRU XVHU´� )� KDV DSSUR[LPDWHO\ ��� ORZHU ³ZDLWLQJ IRU
XVHU´ FRPSDUHG WR )�� DQG ORZHU UHWXUQV WKDQ )� ������ 2Q WRS RI WKLV� )� DOVR KDV DOUHDG\

��



RSHQHG FDUWRQV DUULYLQJ WR WKH SRUW DQG GRHV QRW QHHG WR FRXQW WKH XQLWV EHIRUH SXW�DZD\�
ZKLFK ORZHUV WLPH QHHGHG IRU SXW�DZD\ DQG WKHUHIRUH DOVR ORZHUV WKH ³ZDLWLQJ IRU XVHU´� )�
KDV ��� UHWXUQV DQG DQ HYHQ ORZHU ³ZDLWLQJ IRU XVHU´ WKDQ )� DQG )�� �3/� KDV ��� UHWXUQV
EXW D UHODWLYHO\ KLJK ³ZDLWLQJ IRU XVHU´� ZKLFK GRHV QRW IROORZ WKH K\SRWKHVLV WKDW ORZ UHWXUQV
HTXDWHV WR D ORZ ³ZDLWLQJ IRU XVHU´� +RZHYHU� RSHUDWRUV DW �3/� DOVR QHHG WR FRXQW WKH XQLWV
DW WKH SRUW ZKLFK FRXOG EH D PDLQ FRQWULEXWLRQ WR WKH KLJKHU ³ZDLWLQJ IRU XVHU´� /DVWO\� (� WKDW
KDV �� UHWXUQV LQWR $XWR6WRUH EXW PRVWO\ KDV WR RSHQ FDUWRQV DW WKH SRUW DQG RFFDVLRQDOO\
DOVR FRXQW WKH XQLWV� KDV WKH ORZHVW ³ZDLWLQJ IRU XVHU´ RI DOO FRPSDQLHV� %DVHG RQ WKH DQDO\VLV
DERYH RQH SURSRVLWLRQ ZDV PDGH�

3URSRVLWLRQ �� 7KH DPRXQW RI UHWXUQV VLJQLILFDQWO\ DIIHFWV ³ZDLWLQJ IRU XVHU´� 7KH
SXW�DZD\ SURFHVV UHODWHG WR UHWXUQV LV PRUH WLPH�FRQVXPLQJ FRPSDUHG WR WKH
SXW�DZD\ RI QRQ�UHWXUQV�

����� 3LFNLQJ
³:DLWLQJ IRU ELQ´
'DWD RQ ³ZDLWLQJ IRU ELQ´ DQG LI V\QFKURQL]HG EUHDNV DUH XVHG DUH GLVSOD\HG LQ )LJXUH ���
EHORZ�

)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@ DQG LI V\QFKURQL]HG EUHDNV DUH XVHG� IRU HDFK FRPSDQ\�

5HJDUGLQJ ³ZDLWLQJ IRU ELQ´ (� KDV D KLJK YDOXH WKDW LV ����� KLJKHU LQ FRPSDULVRQ WR (��
)XUWKHU H[DPLQLQJ (� DQG (�� VHYHUDO GLIIHUHQFHV VWDUWHG WR DSSHDU� 7KH ���� RSHUDWLRQ RI (�
DQG DEVHQFH RI V\QFKURQL]HG EUHDNV DUH UHVXOWLQJ LQ OHVV WLPH IRU WKH V\VWHP WR UHFRYHU DQG
SUHSDUH ELQV DQG WKXV ORZHULQJ WKH WLPH VSHQW IRU URERWV DFTXLULQJ WKH QH[W ELQ �(OHPHQW
/RJLF� ����M� (OHPHQW /RJLF� ����D�� $OVR� IURP WKH REVHUYDWLRQV RI (�� WKHUH LV D ORW RI
XQXVHG VWRUDJH VSDFH LQ WKH ELQV GXH WR WKH QDWXUH RI WKHLU SXW�DZD\ SURFHVVHV� PDNLQJ WKH
ELQV HPSW\ DW D IDVWHU UDWH WKDQ QHFHVVDU\� 7KLV OHVVHQV WKH XWLOL]DWLRQ RI KDYLQJ IUHTXHQWO\
SLFNHG ELQV WKDW VWD\ RQ WKH WRS RI WKH JULG� DQG LQFUHDVLQJ WKH QHHG RI UHWULHYLQJ DQRWKHU ELQ
FRQWDLQLQJ WKH ZDQWHG LWHP�

3URSRVLWLRQ �� 3LFNLQJ ORQJ KRXUV ZLWKRXW EUHDNV GRHV QRW OHW WKH V\VWHP UHJDLQ
SUHSDUDWLRQ OHYHOV WRJHWKHU ZLWK URERWV QRW KDYLQJ WKH RSSRUWXQLW\ WR UHFKDUJH
SURSHUO\� LQFUHDVLQJ ³ZDLWLQJ IRU ELQ´�

'DWD RQ ³ZDLWLQJ IRU ELQ´� GLJ GHSWK� WKH VL]H RI JULG �PHDVXUHG LQ QXPEHU RI ELQV�� DQG
QXPEHU RI 6.8 W\SHV VWRUHG LQ $XWR6WRUH DUH GLVSOD\HG LQ )LJXUH ��� EHORZ�

��



)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@� GLJ GHSWK� ELQV� DQG QXPEHU RI 6.8 W\SHV VWRUHG LQ
$XWR6WRUH IRU HDFK FRPSDQ\�

5HIOHFWLQJ RQ WKH XVDJH RI V\QFKURQL]HG EUHDNV LQ FRUUHODWLRQ WR WKH FRQVLGHUDEO\ KLJKHU GLJ�
D ORW RI PXOWLSOH KDQGOLQJ RI ELQV LQ WHUPV RI UHVKXIIOLQJ LV RFFXUULQJ LQ WKH FDVH RI (�� (�
GRHV QRW XVH V\QFKURQL]HG EUHDNV DQG KDV D GLJ GHSWK WKDW LV ���� KLJKHU WKDQ (�� +RZHYHU�
WKH V\VWHP RI (� LV ��� WLPHV ODUJHU WKDQ (�� DQG DW WKH VDPH WLPH� (� VWRUHV ��� WLPHV OHVV
6.8 W\SHV LQ WKH $XWR6WRUH� 7KXV� WKH ORZHU FRPSOH[LW\ RI DVVRUWPHQW DQG WKH DELOLW\ WR
VSUHDG WKHLU GLIIHUHQW 6.8V� UDLVH DYDLODELOLW\ RI VWDQGDUG LWHPV� 7KHUHIRUH� (� LV ORZHULQJ
WKHLU GLJ GHSWK DQG E\ WKDW DOVR WKHLU ³ZDLWLQJ IRU ELQ´� $V VWDWHG� (� IUHTXHQWO\ XVHV RQH SRUW
DV D VLQJOH LWHP SLFN SRUW� FDXVLQJ SUHSDUHG LWHPV WR EH UHVKXIIOHG VLQFH RSHUDWRUV RYHUULGH WKH
DOJRULWKP WR DFFHVV D VSHFLILF LWHP� FRPSURPLVLQJ WKH SUHSDUDWLRQ� $OVR� RSHUDWRUV FDQ QRW
VHH ZKHUH WKH ELQV FRQWDLQLQJ VRXJKW DIWHU LWHPV DUH ORFDWHG� WKXV XQDEOH WR VHOHFW WKH HDVLHVW
ELQ WR UHWULHYH� 7KH VDPH HIIHFW LV VHHQ DW �3/�� ZKHUH SRUWV DUH XVHG IRU GLIIHUHQW SURFHVVHV
DQG RSHQHG DQG FORVHG VSRUDGLFDOO\� ZKLFK FDXVHV WKH VDPH W\SH RI UHVKXIIOLQJ RI SUHSDUHG
LWHPV �(OHPHQW /RJLF� ����M��

3URSRVLWLRQ �� 8VLQJ WKH $XWR6WRUH WR ILQG DQG SLFN VLQJOH LWHPV� FRPSURPLVHV
DOUHDG\ SUHSDUHG ELQV� DQG FDXVHV PXOWLSOH KDQGOLQJ DQG XQQHFHVVDU\ UHVKXIIOLQJ RI
ELQV�

'DWD RQ ³ZDLWLQJ IRU ELQ´� QXPEHU RI TXHXHV� DQG DYHUDJH ELQ SUHSDUDWLRQ WKURXJKRXW WKH
SHULRG LV GLVSOD\HG LQ )LJXUH ��� EHORZ�

��



)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@� QXPEHU RI TXHXHV� DQG DYHUDJH ELQ SUHSDUDWLRQ >�@� IRU
HDFK FRPSDQ\�

$OVR� (� XVHV � TXHXH� DQG (� XVHV � TXHXHV� IXUWKHU OLPLWLQJ (�¶V DELOLW\ WR SUHSDUH ZLWK DQ
DGGLWLRQDO FRQVWUDLQW RQ WKH DOUHDG\ VPDOOHU JULG� 3UHSDUDWLRQ RI WKH WRS JULG LV GLYLGHG
EHWZHHQ TXHXHV ZKLFK OHDGV WR WKH IUDFWLRQ RI SUHSDUDWLRQ SHU TXHXH JHWV XVHG XS IDVWHU
�(OHPHQW /RJLF� ����H�� )RU H[DPSOH� KDYLQJ ILYH TXHXHV ZLWK ��� GHGLFDWHG DUHD HDFK IRU
SUHSDUDWLRQ� FDQ EH XVHG XS IDVWHU LI DOO SRUWV SLFN LQ RQH TXHXH� FDXVLQJ XQSUHSDUHG SLFNV�
8QSUHSDUHG SLFNV UHVXOW LQ LQFUHDVHG XQFHUWDLQW\ LQ WHUPV RI ELQ ORFDWLRQ� WKXV OHDGLQJ WR
KLJKHU GLJ GHSWK DQG KLJKHU ³ZDLWLQJ IRU ELQ´� ,Q WKH FDVH RI (� VSHFLILFDOO\� WKH ORZHU
SUHSDUDWLRQ OHYHO GRHV QRW LQGLFDWH DQ\ VXEVWDQWLDO QHJDWLYH LPSDFW RQ WKH ³ZDLWLQJ IRU ELQ´�
7KH ILQGLQJ ZDV IXUWKHU LQYHVWLJDWHG� DQG DIWHU GLVFXVVLRQV ZLWK HPSOR\HHV DW (OHPHQW /RJLF
WRJHWKHU ZLWK H[DPLQLQJ WKHLU GDWD� WKH ORZHU FRPSOH[LW\ LQ WHUPV RI 6.8 YDULHW\ LQFUHDVHV
WKH DYDLODELOLW\ RI LWHPV� 6LQFH (� RQO\ XVHV � TXHXH WKH SUHSDUDWLRQ DUHD LV QRW GLYLGHG� $V
GDWD VXJJHVWV� WKH ORZHU SUHSDUDWLRQ RI (� LV WKHUHIRUH DQ RXWOLHU LQ WHUPV RI QRW DIIHFWLQJ GLJ
GHSWK DQG ³ZDLWLQJ IRU ELQ´�

3URSRVLWLRQ �� 7KH QXPEHU RI TXHXHV FRUUHVSRQGV WR KRZ WKH SUHSDUDWLRQ DUHD LV
GLYLGHG EHWZHHQ WKH TXHXHV� LQFUHDVLQJ WKH SUREDELOLW\ WR SLFN XQSUHSDUHG JRRGV E\
XVLQJ XS WKH GHGLFDWHG SUHSDUHG ELQV IDVWHU�

:KHQ DQDO\]LQJ WKH ³ZDLWLQJ IRU ELQ´ DQG DYHUDJH SUHSDUDWLRQ RI ELQV LQ )LJXUH ���� (�
VWDQGV RXW� 7KH\ KDYH WKH VHFRQG ORZHVW DYHUDJH ELQ SUHSDUDWLRQ� EXW VWLOO DFKLHYH WKH VHFRQG
ORZHVW ³ZDLWLQJ IRU ELQ´� $V VWDWHG E\ .HPEUR DQG 1RUUPDQ ������� PRUH 6.8V DQG 6.8
YDULHW\ LQFUHDVHV FRPSOH[LW\� :KHQ FRPSDULQJ (� WR WKH RWKHU FDVH FRPSDQLHV� WKH 6.8
YDULHW\ LV XQLTXHO\ ORZ� :LWK WKH YHU\ ORZ 6.8 YDULHW\ RI (� �GLVSOD\HG LQ )LJXUH ����� LWHPV
DUH PRUH VWDQGDUGL]HG DQG ZLGHO\ DYDLODEOH� 7KLV PLWLJDWHV D KLJKHU GLJ GHSWK GXH WR WKH
ORZHU FRPSOH[LW\ LQ 6.8 YDULHW\� HYHQ LI DQ XQSUHSDUHG SLFN KDV WR EH PDGH� 7KXV� WKH
IROORZLQJ SURSRVLWLRQ ZDV PDGH�

3URSRVLWLRQ �� +LJK 6.8 YDULHW\ IXUWKHU LQFUHDVHV WKH QHFHVVLW\ RI KLJK OHYHOV RI
SUHSDUDWLRQ WR DFKLHYH ORZHU OHYHOV RI ³ZDLWLQJ IRU ELQ´�

:KHQ LQYHVWLJDWLQJ WKH ³ZDLWLQJ IRU ELQ´� EHVLGHV OHWWLQJ WKH V\VWHP UHVW RU QRW LQ WHUPV RI
EUHDNV DQG ���� SLFNLQJ� RUGHU UHOHDVH VWUXFWXUH DIIHFWV WKH SUHSDUDWLRQ OHYHOV� (DFK WLPH
RUGHUV DUH UHOHDVHG LQWR WKH V\VWHP� WKH\ DUH LQLWLDOO\ FRQVLGHUHG DV XQSUHSDUHG XQOHVV WKH\ DUH
RQ WRS RI WKH JULG� WKXV ORZHULQJ SUHSDUDWLRQ OHYHOV LQVWDQWO\ XQWLO URERWV KDYH SUHSDUHG WKHP
�(OHPHQW /RJLF� ����M�� 'DWD RQ ³ZDLWLQJ IRU ELQ´� DYHUDJH ELQ SUHSDUDWLRQ� KRZ RUGHU
UHOHDVH LV KDQGOHG� DORQJ ZLWK WKH DYHUDJH� PLQLPXP� DQG PD[LPXP WDVNV UHOHDVHG GXULQJ WKH
SHULRG DUH GLVSOD\HG LQ )LJXUH ��� EHORZ�

��



)LJXUH ���� ³:DLWLQJ IRU ELQ´ >V@� DYHUDJH ELQ SUHSDUDWLRQ >�@� RUGHU UHOHDVH� QXPEHU RI
RUGHUV UHOHDVHG DORQJ ZLWK DYJ�� PD[�� DQG PLQ� WDVNV UHOHDVHG� 'LVSOD\HG IRU HDFK FRPSDQ\�

,Q WHUPV RI RUGHU UHOHDVH� ERWK (� DQG (� DUH FRQGXFWHG DXWRPDWLFDOO\ EXW ZLWK YHU\ GLIIHUHQW
VWUXFWXUHV� $QDO\]LQJ WKH GDWD RQ (� DQG (� LQ WHUPV RI ELQ SUHSDUDWLRQ DQG RUGHU UHOHDVH
VKRZV WKDW D PRUH IUHTXHQW RUGHU UHOHDVH RI VPDOO DPRXQWV OHDGV WR ORZHU DYHUDJH SUHSDUDWLRQ
OHYHOV GXULQJ ZRUNLQJ KRXUV� +RZHYHU� DV VWDWHG DERYH (� LV SLFNLQJ ���� ZKLFK DIIHFWV WKH
SUHSDUDWLRQ OHYHOV�

$XWRPDWLF RUGHU UHOHDVH GRHV QRW HTXDO KLJKHU SUHSDUDWLRQ EXW UDWKHU WKH VWUXFWXUH RI WKH
UHOHDVHV DQG KRZ ZHOO WKH\ DOLJQ ZLWK FXUUHQW RSHUDWLRQ VFKHGXOH� %\ FRQWLQXRXVO\ UHOHDVLQJ
RUGHUV DQG QRW KDYLQJ DQ\ EUHDNV IRU WKH V\VWHP� LW GRHV QRW JHW WKH RSSRUWXQLW\ WR SUHSDUH WR
KLJKHU OHYHOV� DV WKH GDWD VXJJHVWV� DOLJQLQJ ZLWK H[SHULHQFHG WHFKQLFLDQ¶V K\SRWKHVLV
�(OHPHQW /RJLF� ����D�� &RQVLVWHQWO\� FRPSDQLHV ZLWK DQ RUGHU UHOHDVH VWUXFWXUH GHSHQGHQW
RQ WKH RSHUDWLRQV� DV ZHOO DV DXWRPDWLFDOO\ UDWKHU WKDQ PDQXDO� ZHUH SHUIRUPLQJ EHWWHU LQ
WHUPV RI ³ZDLWLQJ IRU ELQ´� +LJKHU OHYHOV RI SUHSDUDWLRQ ZHUH WKH UHVXOWV RI PLQGIXO EUHDNV
DQG RUGHU UHOHDVH VWUXFWXUH� %RWK �3/� DQG (� DUH XVLQJ EDWFK SLFNLQJ� $V VWDWHG LQ WKH
LQWHUYLHZ ZLWK �3/�� EDWFK SLFNLQJ IUHH XS URERWV IRU SUHSDUDWLRQ ZKLOH WKH SLFNHU LV
FRQGXFWLQJ PXOWLSOH SLFNV IURP WKH ELQ DOUHDG\ SUHVHQWHG� ,Q UHODWLRQ WR WKH SLFNLQJ VFKHGXOH�
RUGHUV WKDW DUH EHLQJ UHOHDVHG ZLOO EH SUHSDUHG� ,I QR SLFNV DUH WR EH PDGH LQ WKH VSHFLILF
TXHXH� WKH SUHSDUDWLRQ DUHD LV EHLQJ XQQHFHVVDULO\ RFFXSLHG �(OHPHQW /RJLF� ����M��
7KHUHIRUH� RUGHU UHOHDVH LQ UHODWLRQ WR SLFNLQJ VFKHGXOH VKRXOG EH FRQVLGHUHG�

3URSRVLWLRQ �� 2UGHU UHOHDVH VWUXFWXUH QHHGV WR EH FRQILJXUHG WR DOLJQ ZLWK WKH GDLO\
RSHUDWLRQV RI WKH FDVH FRPSDQ\� 3DUDPHWHUV WR FRQVLGHU DUH WLPLQJ� IUHTXHQF\� VL]H�
DQG WR ZKLFK TXHXH LQ UHODWLRQ WR SLFNLQJ VFKHGXOH�

���



)RFXVLQJ RQ WKH IDVKLRQ FRPSDQLHV� WKH DPRXQW RI URERWV SHU DYHUDJH RSHQ SRUW� LV VXJJHVWHG
E\ GDWD WR SOD\ DQ HVVHQWLDO UROH LQ NHHSLQJ ³ZDLWLQJ IRU ELQ´ ORZ GHVSLWH KLJKHU OHYHOV RI
FRPSOH[LW\� %\ FRPSDULQJ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV� VRPH VXEVWDQWLDO GLIIHUHQFHV
FDQ EH VHHQ WKDW FRQWULEXWH WR FRPSOH[LW\ DQG�RU XQFHUWDLQW\� 'DWD RQ ³ZDLWLQJ IRU ELQ´�
QXPEHU RI URERWV SHU RSHQ SRUW� SLFN ZDYHV� ELQ FRQILJXUDWLRQV� 6.8V VWRUHG LQ $XWR6WRUH�
DQG KRZ RUGHUV DUH UHOHDVHG DUH GLVSOD\HG LQ )LJXUH �����

)LJXUH ����� ³:DLWLQJ IRU ELQ´ >V@� QXPEHU RI URERWV SHU RSHQ SRUW� SLFN ZDYHV� ELQ
FRQILJXUDWLRQV� 6.8 W\SHV VWRUHG LQ $XWR6WRUH� DQG KRZ RUGHUV DUH UHOHDVHG�

&RPSDULQJ )� WR )�� )� KDV D ORQJHU WLPH VSHQW ³ZDLWLQJ IRU ELQ´ FRUUHVSRQGLQJ WR DQ
LQFUHDVH RI ��� IURP )�� ([DPLQLQJ GHHSHU� WKH XQGHUO\LQJ IDFWRUV UHVXOWLQJ LQ WKH LQFUHDVH
FRXOG EH FRQQHFWHG WR FRPSOH[LW\ LQ WHUPV RI XVLQJ SLFN ZDYHV� DPRXQW RI ELQ FRQILJXUDWLRQV�
6.8 YDULHW\� DQG PDQXDO RUGHU UHOHDVH VWUXFWXUH� ,QFOXGLQJ )� LQ WKH FRPSDULVRQ� )� VKDUHV
VLPLODULWLHV LQ WHUPV RI XVLQJ SLFN ZDYHV� DPRXQW RI ELQ FRQILJXUDWLRQV� DV ZHOO DV D UDWKHU
KLJK 6.8 YDULHW\� 7KH GLJ GHSWK RI )� LV HYHQ KLJKHU WKDQ )� HYHQ LI WKH RUGHU UHOHDVH
VWUXFWXUH RI )� LV DXWRPDWLF DQG DOLJQV ZLWK WKHLU RSHUDWLRQV� +RZHYHU� WKH HVVHQWLDO
GLIIHUHQFH EHVLGHV RUGHU UHOHDVH VWUXFWXUH� LV KDYLQJ D JUHDWHU DPRXQW RI URERWV SHU DYHUDJH
SRUW RSHQ� 7KHUHIRUH� GHVSLWH DGGHG FRPSOH[LW\ WR D VLPLODU GHJUHH DV )�� WKH\ PDQDJH WR
PDLQWDLQ UDWKHU VLPLODU YDOXHV RI ZDLWLQJ IRU ELQ DV )��

'DWD RQ ELQ SUHVHQWDWLRQV�K �SHU SRUW�� GLJ GHSWK� LI IRUHFDVWLQJ LV XVHG RU QRW� DQG SLFN
VWUDWHJ\ LV GLVSOD\HG LQ )LJXUH ���� EHORZ� 7KH ³�´ LQGLFDWHV WKH QH[W VWUDWHJ\ WKDW LV DSSOLHG LI
WKH TXDQWLW\ FRXOG QRW EH VDWLVILHG ZLWK WKH FXUUHQW VWUDWHJ\�

���



)LJXUH ����� %LQ SUHVHQWDWLRQ�K �SHU SRUW�� GLJ GHSWK� IRUHFDVWLQJ� DQG SLFN VWUDWHJ\ IRU HDFK
FRPSDQ\� 7KH ³�´ LQGLFDWHV WKH QH[W VWUDWHJ\ WKDW LV DSSOLHG LI WKH TXDQWLW\ FRXOG QRW EH

VDWLVILHG ZLWK WKH FXUUHQW VWUDWHJ\�

&RQILJXUDWLRQV RI )� FRPSDUHG WR )� DQG )� GLIIHU LQ WHUPV RI PRUH URERWV SHU SRUW� QRW
XWLOL]LQJ IRUHFDVWLQJ� DQG ),)2 SLFNLQJ LQVWHDG RI IRFXVLQJ RQ ³KDOI�HPSW\´ ELQV� $OWKRXJK
WKH OHYHO RI SUHSDUDWLRQ LV LQ EHWZHHQ )� DQG )�� WKH GLJ GHSWK LV VXEVWDQWLDOO\ KLJKHU� EXW
PLWLJDWHG ZLWK WKH KLJKHU UDWHV RI URERWV VLQFH WKH ZDLWLQJ IRU ELQ VWLOO LV FRPSDUDEOH� 7KXV� LQ
WKH FDVH RI )� DQG )�� WKH GLIIHUHQFH RQ URERWV SHU SRUW RSHQ LV ��� KLJKHU RQ DYHUDJH�
FRPSHQVDWLQJ IRU KLJKHU FRPSOH[LW\ LQ WHUPV RI ZDLWLQJ IRU ELQ� DV VXJJHVWHG E\ GDWD� 7R
KDQGOH WKH FRPSOH[LW\� FRPSDQLHV FDQ HLWKHU LQFUHDVH WKH QXPEHU RI URERWV LQ WKH V\VWHP� RU
FORVH UHGXQGDQW SRUWV WKDW DUH RSHQ ZLWKRXW IXOO FDSDFLW\ XVHG� $FFRUGLQJ WR HPSOR\HHV DW
(OHPHQW /RJLF� FORVLQJ SRUWV LQFUHDVHV WKH URERW UHVRXUFHV SHU RSHQ SRUW �(OHPHQW /RJLF
����J�� 7KHUHIRUH� LI WKH VDPH QXPEHU RI SLFNV FDQ EH FRPSOHWHG ZLWK IHZHU RSHQ SRUWV� D
KLJKHU HIILFLHQF\ FDQ EH DFKLHYHG GXH WR D KLJKHU QXPEHU RI URERWV SHU RSHQ SRUW �7URVW HW DO��
������ ,I D KLJKHU QXPEHU RI WRWDO SLFNV LV QHFHVVDU\� PRUH URERWV DUH QHHGHG LQ WKH V\VWHP WR
VXSSO\ RSHQ SRUWV VXIILFLHQWO\ �QRW WR D GHJUHH ZKHUH WRR PDQ\ URERWV EORFN HDFK RWKHU �7URVW
HW DO�� �������

3URSRVLWLRQ �� %\ KDYLQJ DQ LQFUHDVHG QXPEHU RI URERWV SHU RSHQ SRUW� FRPSOH[LW\
FDQ EH PLWLJDWHG DQG GHVSLWH D KLJKHU GLJ GHSWK� WKH V\VWHP FDQ GHOLYHU D ORZHU OHYHO
RI ³ZDLWLQJ IRU ELQ´�

$FFRUGLQJ WR FRQFOXVLRQV E\ *DOOLHQ DQG :HEHU ������� ZDYHOHVV SLFNLQJ SHUIRUPV HTXDO RU
EHWWHU WKDQ EHVW SROLF\ SLFN ZDYHV LQ DXWRPDWHG VRUWHUV� &RQFOXVLRQV DUH DOVR VXSSRUWHG IURP
H[SHULHQFH DPRQJ HPSOR\HHV DW (OHPHQW /RJLF� ZKR VWDWH WKDW SLFN ZDYHV DGG FRQVWUDLQWV WR
WKH V\VWHP� ,W WKHUHE\ LQFUHDVHV WKH FRPSOH[LW\ DQG FDQ DOVR DIIHFW WKH SUHSDUDWLRQ RI ELQV
�(OHPHQW /RJLF� ����F�� +RZHYHU� QR FRUUHODWLRQ RQ SLFN ZDYHV DQG ZRUVH SHUIRUPDQFH LV
VHHQ LQ WKH GDWD DQG FRPSDULVRQ� VXJJHVWLQJ WKDW RWKHU FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV
DIIHFW WKH SHUIRUPDQFH WR D JUHDWHU H[WHQW� $V GLVFXVVHG LQ WKH PHHWLQJ ZLWK (OHPHQW /RJLF
UHJDUGLQJ ILQGLQJV �����M�� WKH H[SODQDWLRQ PLJKW EH WKDW RUGHUV DUH IDLUO\ VLPLODU UHJDUGOHVV

���



RI FDUULHU� QRW FDXVLQJ WRR PXFK XQQHFHVVDU\ UHVKXIIOLQJ� )RU H[DPSOH� LQFOXGLQJ �3/� DQG
�3/� LQ WKH FRPSDULVRQ VLQFH WKH\ DOVR KDYH SURGXFWV ZLWKLQ IDVKLRQ� �3/� GRHV QRW
FRQVWUDLQ WKH V\VWHP ZLWK SLFN ZDYHV ZKLOH �3/� KDV �� �GLVSOD\HG LQ )LJXUH ������
+RZHYHU� �3/� KDV ��� KLJKHU ELQ SUHVHQWDWLRQV�K SHU SRUW LQ FRPSDULVRQ WR �3/�
�GLVSOD\HG LQ )LJXUH ������ DQG URXJKO\ ��� KLJKHU WKDQ )� DQG )�� 7KXV� QR SDWWHUQ FRXOG EH
IRXQG LQ LQYHVWLJDWHG FDVHV� )XUWKHUPRUH� WKH FRUUHODWLRQ EHWZHHQ SLFN VWUDWHJ\ DQG ³ZDLWLQJ
IRU ELQ´ LQ SLFNLQJ ZDV H[DPLQHG� $FFRUGLQJ WR HPSOR\HHV DW (OHPHQW /RJLF� WKH SLFN
VWUDWHJ\ FDQ DIIHFW WKH QXPEHUV RI RUGHUV FRPSOHWHG SHU KRXU ZKHQ SLFNLQJ RUGHUV ZLWK KLJK
DPRXQWV SHU RUGHU OLQH� RIWHQ RFFXUULQJ LQ WKH %�% IORZ �(OHPHQW /RJLF� ����M�� +DYLQJ D
SLFN VWUDWHJ\ WKDW SULRULWL]HV SLFNLQJ IURP ELQV ZLWK WKH ORZHVW TXDQWLW\ FDQ OHDG WR D ORW RI
ELQV KDYLQJ WR EH UHWULHYHG WR IXOILOO WKH QHHGHG DPRXQW� 6DLG VWUDWHJ\ OHDGV WR URERW UHVRXUFHV
EHLQJ XVHG WR SUHSDUH RU UHWULHYH WKH ELQV� WDNLQJ XS SUHSDUDWLRQ DUHD �(OHPHQW /RJLF� ����M��
OHDGLQJ WR OHVV RUGHUV EHLQJ SUHSDUHG� +RZHYHU� LI LW LV RQH RU VHYHUDO RUGHUV WDNLQJ XS WKH
SUHSDUDWLRQ DUHD GRHV QRW LQWHUIHUH ZLWK ³ZDLWLQJ IRU ELQ´� EXW LQVWHDG ORZHUV WKH DPRXQW RI
RUGHUV FRPSOHWHG SHU KRXU� VLQFH PXOWLSOH ELQV QHHG WR EH SUHVHQWHG WR IXOILOO WKH RUGHU LQVWHDG
RI RQH� ([DPLQLQJ GDWD FRQILUPV WKDW WKHUH LV QR FRUUHODWLRQ EHWZHHQ SLFN VWUDWHJ\ DQG
³ZDLWLQJ IRU ELQ´�

:KHQ ORRNLQJ DW WKH XVDJH RI IRUHFDVWLQJ �GLVSOD\HG LQ )LJXUH ������ LW FORVHO\ IROORZV WKH
RUGHU UHOHDVH VWUXFWXUH� DQG GRHV QRW LQGLFDWH ZRUVH RU EHWWHU SHUIRUPDQFH E\ LWVHOI DFFRUGLQJ
WR GDWD� 7KH XWLOL]DWLRQ RI WKH IRUHFDVWLQJ IXQFWLRQ YDULHV IURP FRPSDQ\ WR FRPSDQ\�
([DPLQLQJ WKH IXQFWLRQ LWVHOI� LW FDQ UDLVH SUHSDUDWLRQ OHYHOV DQG ORZHU ³ZDLWLQJ IRU ELQ´ LI
WKHUH DUH RUGHUV WR IRUHFDVW DQG HQRXJK WLPH IRU WKH URERWV WR WDNH DFWLRQ �(OHPHQW /RJLF�
����H�� ,I WKHUH DUH QR RUGHUV WR IRUHFDVW� WKH IXQFWLRQ EHFRPHV UHGXQGDQW �(OHPHQW /RJLF�
����H�� 7KHUHIRUH� ORRNLQJ DW WKH FRPSDQLHV ZRXOG VXJJHVW WKDW )� KDV DOLJQHG LWV DXWRPDWLF
RUGHU UHOHDVH VWUXFWXUH ZLWK IRUHFDVWLQJ� VLQFH WKHLU SUHSDUDWLRQ OHYHOV DUH WKH KLJKHVW� 2Q WKH
FRQWUDU\� WKH RWKHU FRPSDQLHV XVLQJ IRUHFDVWLQJ ERWK KDYH PDQXDO RUGHU UHOHDVH VWUXFWXUH� DQG
DOVR ORZHU OHYHOV RI SUHSDUDWLRQ� ,I LW LV PDQXDO RU QRW� GRHV QRW QHFHVVDULO\ HTXDO SRRU
DOLJQPHQW ZLWK IRUHFDVWLQJ� EXW IRU WKH IXQFWLRQ WR EH XWLOL]HG� LW KDV WR PDWFK WKH RUGHU
UHOHDVH WLPH DQG VL]H�

3URSRVLWLRQ �� 7R IXOO\ XWLOL]H WKH IXQFWLRQDOLW\ RI IRUHFDVWLQJ� D VXIILFLHQW RUGHU
EDFNORJ PXVW H[LVW DQG RUGHU UHOHDVH VWUXFWXUH PXVW EH DOLJQHG WR UDLVH SUHSDUDWLRQ
OHYHOV�

,Q WKH FDVH RI KDYLQJ GHGLFDWHG SRUWV IRU VSHFLILF W\SHV RI SURFHVVHV� WKH GDWD VXJJHVWV DORQJ
ZLWK LQWHUYLHZV ZLWK (OHPHQW /RJLF �(OHPHQW /RJLF� ����M� WKDW ELQ SUHSDUDWLRQ OHYHOV JHW
DIIHFWHG E\ WKH VZLWFKLQJ SURFHVV� ,I SXW�DZD\ LV FRQGXFWHG LQ D VSHFLILF SRUW� HPSW\ ELQV ZLOO
EH SUHSDUHG DURXQG WKDW SRUW� XQWLO WKH SRUW LV HYHQWXDOO\ XVHG IRU SLFNLQJ LQVWHDG� 5HJDUGOHVV
LI WKH VZLWFK LV KDSSHQLQJ DIWHU KRXUV VLQFH ODVW RSHUDWLRQ� HPSW\ ELQV DURXQG WKH SXW�DZD\
SRUW ZLOO QRZ EH SODFHG HOVHZKHUH� KHQFH WKH XQQHFHVVDU\ SUHSDUDWLRQ �(OHPHQW /RJLF�
����M�� 'XH WR FRQWH[WXDO IDFWRUV RI EHLQJ GHSHQGHQW RQ WKH FXVWRPHU� WKLV LV RFFXUULQJ LQ WKH
FDVH RI �3/� DQG �3/� WR D QRWLFHDEOH H[WHQW� :KHQ LQYHVWLJDWLQJ VSHFLILF SRUW GDWD� LW LV

���



IOXFWXDWLQJ WR D JUHDWHU GHJUHH EHFDXVH VHYHUDO W\SHV RI RSHUDWLRQV DUH EHLQJ FRQGXFWHG LQ
SRUW�

3URSRVLWLRQ ��� 6ZLWFKLQJ EHWZHHQ RSHUDWLRQV LQ SRUWV UDWKHU WKDQ KDYLQJ GHGLFDWHG
RQHV FDXVHV XQXVHG SUHSDUDWLRQ� DQG PXOWLSOH KDQGOLQJ RI ELQV�

'DWD RQ DYHUDJH DQG PD[LPXP ELQ SUHVHQWDWLRQV�K �SHU SRUW� DORQJ ZLWK WKH SLFNLQJ PHWKRG
LV GLVSOD\HG LQ )LJXUH ���� EHORZ�

)LJXUH ����� $YHUDJH ELQ SUHVHQWDWLRQ�K� PD[� ELQ SUHVHQWDWLRQV�K� DQG SLFNLQJ PHWKRG IRU
HDFK FRPSDQ\�

7ZR RI WKH H[DPLQHG FRPSDQLHV ZHUH XVLQJ EDWFK SLFNLQJ � ZKLFK DFFRUGLQJ WR GDWD DQG WKH
LQWHUYLHZ ZLWK �3/� SRVLWLYHO\ DIIHFWV ³ZDLWLQJ IRU ELQ´� VLQFH LW UHOLHYHV VRPH RI WKH URERW
UHVRXUFHV DQG XWLOL]HV WKH FXUUHQW ELQ WR D ODUJHU H[WHQW ZLWK OHVV PXOWLSOH KDQGOLQJ� 7KLV LV
EHFDXVH IRU HDFK LWHP WR EH SLFNHG IRU HDFK RUGHU� WKH ELQ ZLOO VSLQ DZD\ ���� DQG EDFN
DJDLQ� FRXQWLQJ DV D ELQ SUHVHQWDWLRQ ZLWK PLQLPDO WLPH VSHQW ³ZDLWLQJ IRU ELQ´� ,QVWHDG RI
GLVSOD\LQJ WKH WRWDO DPRXQW WR EH SLFNHG WR DOO RUGHUV DQG ZKLFK WKHVH RUGHUV DUH� WKH V\VWHP
ZLOO SUHVHQW GHVLUHG DPRXQW DQG ORFDWLRQ RQH DW D WLPH �(OHPHQW /RJLF� ����H�� 6LQFH WKH VSLQ
GRHV FRXQW DV D ELQ SUHVHQWDWLRQ� WKH YDOXH RI ELQ SUHVHQWDWLRQV FDQ DSSHDU WR EH LQIODWHG� EXW
UDWKHU GLVSOD\ WKH HIILFLHQF\ RI XWLOL]LQJ EDWFK SLFNLQJ LI SRVVLEOH� :KHQ FRPSDULQJ
PD[LPXP ELQ SUHVHQWDWLRQV�K ZLWKLQ WKH IDVKLRQ� DQG �3/ FRPSDQLHV� �3/� LV VXEVWDQWLDOO\
KLJKHU WKDQ WKH VHFRQG KLJKHVW� )�� ZLWK D ����� LQFUHDVH� 7KH DYHUDJH ELQ SUHVHQWDWLRQV�K DW
�3/� LV ����� KLJKHU WKDQ WKH VHFRQG KLJKHVW� )�� &RPSDULQJ �3/� ZLWK (�� WKH ODWWHU KDV D
PRUH VWDQGDUGL]HG DVVRUWPHQW DQG D PRUH RSWLPL]HG SLFNLQJ SURFHVV LQ WHUPV RI 72&� DQG
WKH GLIIHUHQFH LV QRWLFHDEOH E\ ����� PRUH ELQ SUHVHQWDWLRQV�K RQ DYHUDJH�

3URSRVLWLRQ ��� ,I SRVVLEOH WR XWLOL]H EDWFK SLFNLQJ� LW FDQ JUHDWO\ LPSURYH PD[LPXP
DQG DYHUDJH SHUIRUPDQFH DV ZHOO DV UHOLHYLQJ URERW UHVRXUFHV� ,W DOORZV RSHUDWRUV WR
XWLOL]H HDFK ELQ SUHVHQWHG WR D JUHDWHU H[WHQW DQG VSHQG OHVV WLPH ³ZDLWLQJ IRU ELQ´�
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³:DLWLQJ IRU 8VHU´
7KH SLFNLQJ SURFHVVHV RI WKH FRPSDQLHV ZHUH H[DPLQHG LQ WHUPV RI WKHLU DFWLYLWLHV FRQGXFWHG
E\ WKH SRUW� VXFK DV VFDQQLQJ� SURFHGXUH DIWHU SLFN� VHOHFWLRQ RI SDFNDJH� FDUWRQ ULVLQJ�
ZUDSSLQJ IUDJLOH LWHPV� SDFNLQJ� GLVFRXQW�OHDIOHWV� DQG ODEHO SULQWLQJ� 'DWD RQ WKLV DORQJ ZLWK
WKH ³ZDLWLQJ IRU XVHU´ IRU HDFK FRPSDQ\ LV GLVSOD\HG LQ )LJXUH �����

)LJXUH ����� ³:DLWLQJ IRU XVHU´ >V@ DQG DFWLYLWLHV UHODWHG WR SLFNLQJ DW WKH SRUW� IRU HDFK
FRPSDQ\�

/RRNLQJ DW WKH WKUHH FRPSDQLHV ZLWK WKH ORZHVW DYHUDJH ³ZDLWLQJ IRU XVHU´� �3/� DQG (�
VKDUH WKH VDPH YDOXH� DQG (� KDV WKH ORZHVW YDOXH RI ��� OHVV WKDQ WKH RWKHU WZR ��
&RPSDULQJ (� DQG (�� WKH\ ERWK VKDUH PDQ\ FKDUDFWHULVWLFV LQ WHUPV RI WKHLU HTXLSPHQW
UHJDUGLQJ FDUWRQ ULVHUV� VHDOLQJ DQG QR ODEHOV WR KDQGOH LQ WKH SLFNLQJ SURFHVV� 7KH PRVW
QRWLFHDEOH GLIIHUHQFHV LQ SURFHVVHV DUH PDLQO\ WKH XVH RI D URERWLF DUP WR SLFN LQ WKH FDVH RI
(�� DQG WKDW (� XWLOL]HV EDWFK SLFNLQJ LQVWHDG RI VLQJOH RUGHU SLFN �GLVSOD\HG LQ )LJXUH ������
)URP REVHUYDWLRQV� WKH URERWLF DUP KDV WKH DGYDQWDJH RI QRW QHHGLQJ EUHDNV DQG JHWWLQJ WLUHG�
EXW D GLVDGYDQWDJH LQ LWV DELOLW\ WR UHFRJQL]H DQG DFWXDOO\ SLFN REMHFWV� 7KH KXPDQ KDQG
DSSHDUHG WR EH PRUH DFFXUDWH GXULQJ REVHUYDWLRQV� VRPHWKLQJ WKDW LV FRQILUPHG LQ JDWKHUHG
GDWD ZLWK D KLJKHU DPRXQW RI ELQ SUHVHQWDWLRQV�K FDXVHG E\ D ORZHU ³ZDLWLQJ IRU XVHU´ LQ WKH
KXPDQ SRUW� 'LYLQJ GHHSHU LQWR WKH GDWD IURP (�� FRPSDULQJ URERWLF DQG KXPDQ TXHXHV� WKH
KXPDQ RQ DYHUDJH RXW�SHUIRUPV WKH URERW LQ WHUPV RI VSHHG� IXUWKHU FRQILUPLQJ WKH
REVHUYDWLRQV� +RZHYHU� WKH SLFNLQJ SURFHVVHV RI KXPDQV DUH YHU\ VLPLODU EHWZHHQ (� DQG (�
LQ WHUPV RI DFWLYLWLHV FRQGXFWHG E\ WKH SRUW� 7KHUH LV QR FOHDU LQGLFDWLRQ RI ZK\ (� ZRXOG
QHHG VXFK DQ LQFUHDVH LQ WLPH SHU SLFN E\ WKH KXPDQ XVHU� DQG DQDO\]LQJ WKH PD[LPXP YDOXHV
IRU WKH SHULRG FRQILUPV WKDW WKH ³ZDLWLQJ IRU XVHU´ KDV SRWHQWLDO WR EH VXEVWDQWLDOO\ VKRUWHU�
&RPSDULQJ (� ZLWK �3/�� WKH SURFHVVHV ORRN YHU\ GLIIHUHQW� GHVSLWH ERWK XVLQJ EDWFK SLFNLQJ�
�3/� KDV WKHLU IDVWHVW SURFHVV LQ WKH %�% TXHXH� VLQFH LW LV XWLOL]LQJ EDWFK SLFNLQJ DV ZHOO DV
SLFN�E\�OLJKW� ,Q WHUPV RI DFWLYLWLHV� FRPSDULQJ WKH VWDQGDUGL]HG RQH TXHXH SURFHVV RI (��
ZLWK �3/�� WKHUH DUH VRPH GLIIHUHQFHV LQ WKHLU PRVW VLPLODU SURFHVV� (� KDV HYHU\WKLQJ
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UHJDUGLQJ FDUWRQV DQG ODEHOV DXWRPDWHG� UHPRYLQJ VDLG SURFHVVHV IURP WKH SLFNLQJ RSHUDWRU�
7KHVH SURFHVVHV UHJDUGLQJ SDFNLQJ LV VRPHWKLQJ �3/� GRHV PDQXDOO\� ZKLFK LV WKH PRVW
SURPLQHQW GLIIHUHQFH LQ WHUPV RI DFWLYLWLHV�

3URSRVLWLRQ ��� .HHS DV IHZ DFWLYLWLHV DV SRVVLEOH E\ WKH SLFNLQJ SRUW IRU WKH JUHDWHVW
GHFUHDVH LQ ³ZDLWLQJ IRU XVHU´� LQFUHDVLQJ ELQ SUHVHQWDWLRQV�K� 7LPH VSHQW ³ZDLWLQJ IRU
XVHU´ URRWHG LQ PDQXDO DFWLYLWLHV LV UHVSRQVLEOH IRU D VXEVWDQWLDO DPRXQW RI WKH WRWDO
WLPH SHU ELQ SUHVHQWDWLRQ� 2SWLPL]H DFWLYLWLHV LQ WHUPV RI 72& WR ORZHU ³ZDLWLQJ IRU
XVHU´ VLJQLILFDQWO\�

2QH VSHFLILF GLIIHUHQFH WKDW ZDV VLJQLILFDQW ZKHQ GRLQJ SDWWHUQ PDWFKLQJ� ZDV WKH ODEHO
SULQWLQJ� /RRNLQJ DW (� DQG (�� QR ODEHO SULQWLQJ LV FRQGXFWHG DW DOO� ZKLFK IXUWKHU VLPSOLILHV
WKH SLFNLQJ SURFHVV DQG ORZHUV ³ZDLWLQJ IRU XVHU´� &RPSDULQJ )� DQG )�� WKH ³ZDLWLQJ IRU
XVHU´ LV FRQVLVWHQWO\ KLJKHU IRU )� WKDQ )� ZLWK PDQ\ VLPLODULWLHV LQ WHUPV RI FRQILJXUDWLRQV�
)� KDV ����� LQFUHDVHG WLPH E\ WKH SRUW IRU HDFK SLFN� ZLWK WKH PRVW QRWLFHDEOH GLIIHUHQFH LQ
FRQILJXUDWLRQ EHLQJ SULQWLQJ RI ODEHOV WR EH LQFOXGHG LQ HDFK SDFNDJH� )� SULQWV WKH ODEHOV
RQFH WKH RUGHU KDV EHHQ FRPSOHWHG� ZKLOH )� DW WKH VWDUW RI WKH RUGHU� 7KH DFWLYLWLHV E\ SRUW
DUH FRPSDUDEOH IURP LQWHUYLHZV DQG REVHUYDWLRQV ZLWK ODEHO SULQWLQJ EHLQJ WKH RQO\
FRQILJXUDWLRQ GLIIHULQJ� ZKLFK LV QRW FRQQHFWHG WR DQ\ VSHFLILF FRQWH[WXDO IDFWRU� ,QYROYLQJ
)�� ORRNLQJ DW WKHLU FRQILJXUDWLRQV� WKH\ DOVR SULQW E\ WKH VWDUW RI WKH RUGHU� ZLWK VLPLODU YDOXHV
RI ³ZDLWLQJ IRU XVHU´ DV )�� 7KXV� GDWD VXJJHVWV WKDW LI ODEHO SULQWLQJ LV FRQGXFWHG DIWHU
LQVWHDG RI EHIRUH SLFN LV ILQLVKHG LW ZRXOG UHVXOW LQ DQ LQFUHDVH RI ����� LQ WLPH WDNHQ WR
ILQLVK HDFK SLFN� DVVXPLQJ WKH RSHUDWRUV SHUIRUP WKH RWKHU SLFNLQJ DFWLYLWLHV DW WKH VDPH
VSHHG� 3ULQWLQJ ODEHOV EHIRUH RU GXULQJ WKH SLFNLQJ LV DOLJQHG ZLWK 72& DQG ZRXOG UHPRYH D
WLPH�FRQVXPLQJ DFWLYLW\ RI ZDLWLQJ�

3URSRVLWLRQ ��� &RQGXFW DQ\ VRUW RI ODEHO SULQWLQJ DW WKH VWDUW RI WKH RUGHU UDWKHU WKDQ
ZKHQ LW LV ILQLVKHG WR ORZHU WKH WLPH ³ZDLWLQJ IRU XVHU´�

'DWD RQ ³ZDLWLQJ IRU XVHU´� WRWDO QXPEHU RI 6.8 W\SHV� � DQG QXPEHU RI 6.8 W\SHV VWRUHG
LQ $XWR6WRUH IRU HDFK FRPSDQ\ LV GLVSOD\HG LQ )LJXUH �����

)LJXUH ����� ³:DLWLQJ IRU XVHU´ >V@� WRWDO QXPEHU RI 6.8 W\SHV� � DQG QXPEHU RI 6.8 W\SHV
VWRUHG LQ $XWR6WRUH� IRU HDFK FRPSDQ\�
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)RU DOO FRPSDQLHV H[FHSW (� DQG (�� WKHUH DUH VHYHUDO W\SHV RI SURFHVVHV FRQQHFWHG WR WKH
SLFNLQJ GXH WR D YDULHW\ RI 6.8V DQG RUGHUV� (� KDV D VLPLODU W\SH RI SURFHVV UHJDUGOHVV RI
KXPDQ RU URERW SLFN� DQG ZKDW 6.8V WR ODWHU EH LQFOXGHG LQ WKH RUGHU� (� KDV FKRVHQ LWV 6.8
YDULHW\ FDUHIXOO\ ZLWK FRQVLGHUDWLRQ RI WKH $XWR6WRUH� DQG HOLPLQDWHG WKH QHHG IRU DQ\ W\SH RI
RWKHU VWRUDJH� KDQGOLQJ� RU FRQVROLGDWLRQ RI RUGHUV� 7KLV GHFLVLRQ LV WDNHQ HDUO\ RQ LQ WKH
GHVLJQ SKDVH� DQG LQIOXHQFHV RWKHU GHVLJQ GHFLVLRQV DV ZHOO DV GHWHUPLQHV KRZ WKH ZDUHKRXVH
ZLOO EH RSHUDWHG� 7KLV KLJKOLJKWV WKH LPSRUWDQFH RI RYHUORRNLQJ WKH DPRXQW RI 6.8 W\SHV D
FRPSDQ\ KDV SULRU WR DFTXLULQJ DQG GHVLJQLQJ WKHLU $XWR6WRUH V\VWHP �DQG ZDUHKRXVH
RYHUDOO�� LI FRQGLWLRQV IRU KLJK SHUIRUPDQFH ZDQW WR EH DFKLHYHG� $V SUHYLRXVO\ VWDWHG E\
.HPEUR DQG 1RUUPDQ ������ DQG 8QUDYHOLQJ &RPSOH[LW\ LQ 3URGXFWV DQG 6HUYLFHV �������
LQFUHDVHG FRPSOH[LW\ XVHV XS UHVRXUFHV WR D JUHDWHU H[WHQW ZLWK WKH QHHG RI YDULHG
FRQILJXUDWLRQV WR PDLQWDLQ IXQFWLRQDO RSHUDWLRQV� $SSO\LQJ WKLV WR (�� LW LV WKH FDVH FRPSDQ\
ZLWK OHDVW FRPSOH[LW\ DQG XQFHUWDLQW\ FRPSDUHG ZLWK DOO RWKHUV� DQG DOVR WKH RQH ZLWK KLJKHVW
SHUIRUPDQFH� %RWK FRQWH[WXDO IDFWRUV DV ZHOO DV FRQILJXUDWLRQV IDYRU WKH $XWR6WRUH� ZKLFK LV
UHIOHFWHG LQ WKHLU SHUIRUPDQFH� DQG WKH VWDQGDUGL]DWLRQ RI SURFHVVHV DOORZ IRU IXUWKHU
RSWLPL]DWLRQ DQG OHVV YDULDWLRQ�

3URSRVLWLRQ ��� /RZHUHG FRPSOH[LW\ LQ WHUPV RI 6.8 DQG RUGHU YDULHW\�
FRQILJXUDWLRQV RXWVLGH DQG LQVLGH WKH $XWR6WRUH� LV UHVXOWLQJ LQ KLJKHU SHUIRUPDQFH�
:KHQ DFTXLULQJ DQG KDYLQJ DQ $XWR6WRUH� WKH FRPSOH[LW\ DQG XQFHUWDLQW\ KDYH WR EH
WDNHQ LQWR FRQVLGHUDWLRQ WR GHWHUPLQH LI WKH YDULHW\ LV DGYDQWDJHRXV�

����� 6XPPDU\ RI SURSRVLWLRQV
7R FRQFOXGH� 7DEOH ���� ��� DQG ���� EHORZ VXPPDUL]HV DOO SURSRVLWLRQV IURP WKH FURVV�FDVH
DQDO\VLV� 7KH WDEOHV DUH GLYLGHG LQWR HDFK FDWHJRU\ WKH\ IRFXV RQ� ,Q RUGHU WKH WDEOHV LQFOXGH
SURSRVLWLRQV IRU ³ZDLWLQJ IRU XVHU´ LQ SXW�DZD\� IROORZHG E\ ³ZDLWLQJ IRU ELQ´ LQ SLFNLQJ� DQG
ODVWO\ ³ZDLWLQJ IRU XVHU´ LQ SLFNLQJ�

7DEOH ���� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SXW�DZD\�

3URSRVLWLRQ _ 'HVFULSWLRQ _ &DVHV FRUURERUDWLQJ WKH SURSRVLWLRQ

� &RXQWLQJ JRRGV ZKHQ SHUIRUPLQJ SXW�DZD\ DW WKH SRUW VLJQLILFDQWO\ LQFUHDVHV ³ZDLWLQJ
IRU XVHU´�

)� DQG
�3/� YV UHVW

� 7KH DPRXQW RI UHWXUQV VLJQLILFDQWO\ DIIHFWV ³ZDLWLQJ IRU XVHU´� 7KH SXW�DZD\ SURFHVV
UHODWHG WR UHWXUQV LV PRUH WLPH�FRQVXPLQJ FRPSDUHG WR WKH SXW�DZD\ RI QRQ�UHWXUQV�

)�� )�� )��
(�

7KHVH SURSRVLWLRQV PDLQO\ DSSO\ 72& LQ WHUPV RI DFWLYLWLHV E\ SRUW� ZKHUH FRXQWLQJ JRRGV E\
WKH SRUW KDV EHHQ LGHQWLILHG DV WKH PRVW WLPH�FRQVXPLQJ WDVN� 7KH FRQWH[WXDO IDFWRU FDXVLQJ
WKH SDUDOOHO SURFHVV RI SXW�DZD\ RI UHWXUQV� LV WKH DPRXQW RI UHWXUQV� DOVR DIIHFWLQJ WKH
³ZDLWLQJ IRU XVHU´�

���



7DEOH ���� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU ELQ´ LQ SLFNLQJ�

3URSRVLWLRQ _ 'HVFULSWLRQ _ &DVHV FRUURERUDWLQJ WKH SURSRVLWLRQ

�
3LFNLQJ ORQJ KRXUV ZLWKRXW EUHDNV GRHV QRW OHW WKH V\VWHP UHJDLQ SUHSDUDWLRQ OHYHOV
WRJHWKHU ZLWK URERWV QRW KDYLQJ WKH RSSRUWXQLW\ WR UHFKDUJH SURSHUO\� LQFUHDVLQJ
³ZDLWLQJ IRU ELQ´�

(�� (�

�
8VLQJ WKH $XWR6WRUH WR ILQG DQG SLFN VLQJOH LWHPV� FRPSURPLVHV DOUHDG\ SUHSDUHG
ELQV� DQG FDXVHV PXOWLSOH KDQGOLQJ DQG XQQHFHVVDU\ UHVKXIIOLQJ RI ELQV�

�3/�� (��
(�

�
7KH QXPEHU RI TXHXHV FRUUHVSRQGV WR KRZ WKH SUHSDUDWLRQ DUHD LV GLYLGHG EHWZHHQ WKH
TXHXHV� LQFUHDVLQJ WKH SUREDELOLW\ WR SLFN XQSUHSDUHG JRRGV E\ XVLQJ XS WKH GHGLFDWHG
SUHSDUHG ELQV IDVWHU�

(�� (�

� +LJK 6.8 YDULHW\ IXUWKHU LQFUHDVHV WKH QHFHVVLW\ RI KLJK OHYHOV RI SUHSDUDWLRQ WR
DFKLHYH ORZHU OHYHOV RI ³ZDLWLQJ IRU ELQ´�

(� YV UHVW

�
2UGHU UHOHDVH VWUXFWXUH QHHGV WR EH FRQILJXUHG WR DOLJQ ZLWK WKH GDLO\ RSHUDWLRQV RI WKH
FDVH FRPSDQ\� 3DUDPHWHUV WR FRQVLGHU DUH WLPLQJ� IUHTXHQF\� VL]H� DQG WR ZKLFK TXHXH
LQ UHODWLRQ WR SLFNLQJ VFKHGXOH�

�3/�� (��
(�

�
%\ KDYLQJ DQ LQFUHDVHG QXPEHU RI URERWV SHU RSHQ SRUW� FRPSOH[LW\ FDQ EH PLWLJDWHG
DQG GHVSLWH D KLJKHU GLJ GHSWK� WKH V\VWHP FDQ GHOLYHU D ORZHU OHYHO RI ³ZDLWLQJ IRU
ELQ´�

)�� )�� )�

�
7R IXOO\ XWLOL]H WKH IXQFWLRQDOLW\ RI IRUHFDVWLQJ� D VXIILFLHQW RUGHU EDFNORJ PXVW H[LVW
DQG RUGHU UHOHDVH VWUXFWXUH PXVW EH DOLJQHG WR UDLVH SUHSDUDWLRQ OHYHOV�

)�� )�� )��
�3/�� �3/��
(�� (�

�� 6ZLWFKLQJ EHWZHHQ RSHUDWLRQV LQ SRUWV UDWKHU WKDQ KDYLQJ GHGLFDWHG RQHV FDXVHV
XQXVHG SUHSDUDWLRQ� DQG PXOWLSOH KDQGOLQJ RI ELQV�

�3/�� �3/��
YV UHVW

��
,I SRVVLEOH WR XWLOL]H EDWFK SLFNLQJ� LW FDQ JUHDWO\ LPSURYH PD[LPXP DQG DYHUDJH
SHUIRUPDQFH DV ZHOO DV UHOLHYLQJ URERW UHVRXUFHV� ,W DOORZV RSHUDWRUV WR XWLOL]H HDFK
ELQ SUHVHQWHG WR D JUHDWHU H[WHQW DQG VSHQG OHVV WLPH ³ZDLWLQJ IRU ELQ´�

�3/�� (� YV
UHVW

7KH GLVSOD\HG SURSRVLWLRQV DERYH IRFXV RQ WKH $XWR6WRUH V\VWHP LWVHOI ZLWK LWV DELOLW\ WR
UHWULHYH WKH QH[W ELQ� 7KH\ PDLQO\ IRFXV RQ FRQILJXUDWLRQV WR DOORZ WKH $XWR6WRUH WR SUHSDUH
ELQV� RU QRW RSHUDWH LQ DQ LQHIILFLHQW ZD\� ,QHIILFLHQF\ PDLQO\ VXUIDFHV LQ WHUPV RI XQXVHG
SUHSDUDWLRQ� QRW JLYLQJ WKH V\VWHP DQ RSSRUWXQLW\ WR SUHSDUH� RU VLPSO\ PDNLQJ LW GLIILFXOW IRU
WKH V\VWHP WR NHHS XS ZLWK SUHSDUDWLRQ OHYHOV�

7DEOH ����� /LVW RI SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ SLFNLQJ�

3URSRVLWLRQ _ 'HVFULSWLRQ _ &DVHV FRUURERUDWLQJ WKH SURSRVLWLRQ

��

.HHS DV IHZ DFWLYLWLHV DV SRVVLEOH E\ WKH SLFNLQJ SRUW IRU WKH JUHDWHVW GHFUHDVH LQ ³ZDLWLQJ
IRU XVHU´� LQFUHDVLQJ ELQ SUHVHQWDWLRQV�K� 7LPH VSHQW ³ZDLWLQJ IRU XVHU´ URRWHG LQ PDQXDO
DFWLYLWLHV LV UHVSRQVLEOH IRU D VXEVWDQWLDO DPRXQW RI WKH WRWDO WLPH SHU ELQ SUHVHQWDWLRQ�
2SWLPL]H DFWLYLWLHV LQ WHUPV RI 72& WR ORZHU ³ZDLWLQJ IRU XVHU´ VLJQLILFDQWO\�

)�� )��
)�� �3/��
(�� (�

��
&RQGXFW DQ\ VRUW RI ODEHO SULQWLQJ DW WKH VWDUW RI WKH RUGHU UDWKHU WKDQ ZKHQ LW LV ILQLVKHG
WR ORZHU WKH WLPH ³ZDLWLQJ IRU XVHU´�

)�� )��
)�� (��
(�

�� /RZHUHG FRPSOH[LW\ LQ WHUPV RI 6.8 DQG RUGHU YDULHW\� FRQILJXUDWLRQV RXWVLGH DQG LQVLGH
WKH $XWR6WRUH� LV UHVXOWLQJ LQ KLJKHU SHUIRUPDQFH� :KHQ DFTXLULQJ DQG KDYLQJ DQ

(�� (� YV
UHVW

���



$XWR6WRUH� WKH FRPSOH[LW\ DQG XQFHUWDLQW\ KDYH WR EH WDNHQ LQWR FRQVLGHUDWLRQ WR
GHWHUPLQH LI WKH YDULHW\ LV DGYDQWDJHRXV�

7KHVH SURSRVLWLRQV IRFXV RQ WKH 72& LQ WHUPV RI SLFNLQJ� DQG ORRN DW WKH SURFHVVHV UHODWHG WR
SLFNLQJ� $V QXPEHU �� VXJJHVWV� ODEHO SULQWLQJ KDV EHHQ LGHQWLILHG DV D WLPH�FRQVXPLQJ VWHS
ZKHUH WKH RSHUDWRU ZDLWV IRU WKH SULQWHU ZLWKRXW EHLQJ DEOH WR IXUWKHU DGYDQFH WKH RUGHU
ILQDOL]DWLRQ� %HVLGHV WKLV� GXH WR WKH ODUJH YDULDQFH LQ ³ZDLWLQJ IRU XVHU´ DPRQJ DOO FRPSDQLHV
VXJJHVW WKDW PLQLPL]LQJ DFWLYLWLHV SHUIRUPHG E\ SRUW KDV WKH PRVW SRWHQWLDO RI GHFUHDVLQJ
WLPH� DQG WKXV LQFUHDVLQJ ELQ SUHVHQWDWLRQV�K� 1RW RQO\ NHHSLQJ WKH SURFHVVHV HIILFLHQW� EXW
DOVR NHHSLQJ WKH SURFHVV VWDQGDUGL]HG DQG QRW KDYLQJ PXOWLSOH VORZHU SURFHVVHV GXH WR 6.8
YDULHW\� ZKLFK DOVR LQFUHDVHV WKH QHHG RI PRUH TXHXHV� ZKLFK LQ WXUQ DV VXJJHVWHG E\ QXPEHU
� LQ 7DEOH ���� IXUWKHU GHFUHDVHV SHUIRUPDQFH�

$OO SURSRVLWLRQV ZHUH IXUWKHU XVHG ZKHQ UHWXUQLQJ WR WKH UHVHDUFK TXHVWLRQV DQG DUH XVHG WR
IRUP JHQHUDO UHFRPPHQGDWLRQV WKDW DOO FDVH FRPSDQLHV FDQ EHQHILW IURP� 6RPH SURSRVLWLRQV
DUH DSSOLFDEOH WR WKH RUJDQL]DWLRQ DV D ZKROH DQG LQWHUWZLQHG ZLWK RWKHU SURSRVLWLRQV� ZKLOH
RWKHUV DUH PRUH VSHFLILF� 7KH FRQWH[WXDO IDFWRUV WKDW DIIHFW SHUIRUPDQFH DQG WKH
FRUUHVSRQGLQJ FRQILJXUDWLRQV DUH GLVSOD\HG LQ )LJXUH ���� EHORZ� DORQJ ZLWK WKH SURSRVLWLRQV
FRQQHFWHG WR HDFK FRQILJXUDWLRQ� $OVR� WKH JURXSLQJV DQG FRQQHFWLRQV WR ³ZDLWLQJ IRU XVHU´
DQG ³ZDLWLQJ IRU ELQ´ UHVSHFWLYHO\ DUH GLVSOD\HG�

)LJXUH ����� &RQWH[WXDO IDFWRUV DQG SURSRVLWLRQV FRQQHFWHG WR FRQILJXUDWLRQV DIIHFWLQJ
SHUIRUPDQFH�

7KH RQO\ FRQWH[WXDO IDFWRU WKDW FRXOG QRW OLQN WR DIIHFWLQJ SHUIRUPDQFH ZDV ³'HOLYHU\ DQG
VKLSPHQW´� ZKLFK LQIOXHQFH WKH XVDJH RI SLFN ZDYHV� 1R UHODWLRQ EHWZHHQ WKH XVDJH RI SLFN
ZDYHV DQG SHUIRUPDQFH FRXOG EH VHHQ LQ GDWD� WKXV ³'HOLYHU\ DQG VKLSPHQW´ LV QRW DIIHFWLQJ

���



SHUIRUPDQFH� 7KH FRQWH[WXDO IDFWRUV DIIHFWLQJ SHUIRUPDQFH GLUHFWO\ RU WKURXJK FRQILJXUDWLRQV
DUH OLVWHG LQ JUD\ DQG LQ PDQ\ ZD\V LQWHUWZLQHG� ,Q )LJXUH ����� LW FDQ EH VHHQ WKDW WKHUH DUH
PRUH LGHQWLILHG FRQILJXUDWLRQV DIIHFWLQJ ³ZDLWLQJ IRU ELQ´ WKDQ ³ZDLWLQJ IRU XVHU´� +RZHYHU�
WKH UHODWLYHO\ IHZ SURSRVLWLRQV FRQQHFWHG WR ³ZDLWLQJ IRU XVHU´ ZHLJK KHDYLHU VLQFH LW LV WKH
DUHD ZLWK WKH ODUJHVW GLIIHUHQFH DQG SRVVLELOLW\ WR LPSURYH SHUIRUPDQFH�

��� 'LVFXVVLRQ
,Q WKLV VHFWLRQ� WKH GLVFXVVLRQ RI ILQGLQJV ZLOO EH SUHVHQWHG DORQJ ZLWK UHFRPPHQGDWLRQV RQ
KRZ WR LPSURYH SHUIRUPDQFH E\ KDQGOLQJ WKH SURSRVLWLRQV� 7KH UHFRPPHQGDWLRQV FDQ HLWKHU
EH XVHG E\ FRPSDQLHV KDYLQJ DQ $XWR6WRUH� RU E\ HPSOR\HHV DW (OHPHQW /RJLF GHVLJQLQJ DQG
LPSOHPHQWLQJ $XWR6WRUH V\VWHPV IRU WKHLU FXVWRPHUV�

����� 'LVFXVVLRQ RI ILQGLQJV
+RZ WKH FRPSDQLHV DUH SHUIRUPLQJ LQ UHODWLRQ WR WKHLU FRPSOH[LW\ DQG XQFHUWDLQW\ DUH
GHSLFWHG LQ )LJXUH ���� DQG ����� IRFXVLQJ RQ SXW�DZD\ DQG SLFNLQJ UHVSHFWLYHO\� 7KH
SHUIRUPDQFH LV UHIHUULQJ WR DYHUDJH ELQ SUHVHQWDWLRQV�K DQG FRPSDQLHV DUH DFFXUDWHO\ SODFHG
LQ UHODWLRQ WR HDFK RWKHU LQ WKH <�D[LV� 7KHLU GHJUHH RI FRPSOH[LW\ DQG XQFHUWDLQW\ LV PRUH
GLIILFXOW WR TXDQWLI\ VLQFH WKHUH DUH D ORW RI GLIIHUHQW DVSHFWV WR FRQVLGHU DQG ZHLJK GLIIHUHQWO\�
7KHUHIRUH� WKH FRPSDQLHV DUH DUELWUDULO\ SODFHG LQ UHODWLRQ WR HDFK RWKHU� 7KH SODFHPHQWV DUH
EDVHG RQ HDFK ZLWKLQ�FDVH DQDO\VLV ZLWK DVSHFWV VXFK DV 6.8 YDULHW\� QXPEHU RI TXHXHV� DQG
H[LVWHQFH RI SDUDOOHO SURFHVVHV FRQVLGHUHG� 7KH ILJXUHV DUH QRW PHDQW WR GHSLFW D VSHFLILF OHYHO
RI FRPSOH[LW\ DQG XQFHUWDLQW\ EXW UDWKHU ZRUN DV DQ RYHUYLHZ WR YLVXDOL]H ZKDW HDFK
FRPSDQ\ VKRXOG IRFXV RQ� 7KH PDWUL[ FRQVLVWV RI IRXU TXDGUDQWV� HDFK IRFXVLQJ RQ D GLIIHUHQW
DUHD� ³2SWLPDO IRU $XWR6WRUH´� ³2SWLPL]HG DIWHU JLYHQ FRQGLWLRQV´� ³2SWLPL]H SURFHVVHV´�
DQG ³'HFUHDVH�PLWLJDWH FRPSOH[LW\ RU XQFHUWDLQW\´� 7KH GRWWHG OLQH LV DQ DSSUR[LPDWHG PHDQ
RI ZKHUH WKH FRPSDQLHV DUH SODFHG� VXJJHVWLQJ WKH WUHQG DPRQJ FRPSDQLHV�

���



)LJXUH ����� 3XW�DZD\ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV�

7KH SXW�DZD\ SURFHVV LV KHDYLO\ DIIHFWHG E\ WKH DPRXQW RI UHWXUQV WR EH LQVHUWHG LQ WKH
$XWR6WRUH VLQFH HDFK LWHP LV EHLQJ KDQGOHG VHSDUDWHO\� DQG HDFK ELQ LV EHLQJ ILOOHG
FRPSDUDWLYHO\ VORZO\� 7KH H[LVWHQFH RI D VORZHU SDUDOOHO SURFHVV FDXVHG E\ UHWXUQV� ZRXOG EH
PLWLJDWHG E\ GHFUHDVLQJ FRPSOH[LW\ WKURXJK PLQLPL]LQJ UHWXUQV� 0RYLQJ WR WKH OHIW LQ WKH
ILJXUH� DOORZLQJ KLJKHU SHUIRUPDQFH WKURXJK VWDQGDUGL]DWLRQ DQG SURFHVV RSWLPL]DWLRQ�
5HWXUQV DUH PHQWLRQHG DV D FRQWH[WXDO IDFWRU DQG DUH FRQVLGHUHG GLIILFXOW WR FKDQJH IURP WKH
ZDUHKRXVH¶V SHUVSHFWLYH� 7R IXUWKHU GHFUHDVH WKLV OHYHO RI FRPSOH[LW\� WKH UHWXUQ
SROLF\�VWUDWHJ\ KDV WR EH RYHUVHHQ E\ WKH FRPSDQ\� $OVR� QRW FRXQWLQJ JRRGV E\ WKH SRUW DV
VXJJHVWHG E\ SURSRVLWLRQ ZRXOG EH DQ H[DPSOH RI DSSO\LQJ 72& RQ SURFHVV� UHPRYLQJ
WLPH�FRQVXPLQJ DFWLYLW\� PRYLQJ IRU H[DPSOH )� XSZDUGV DORQJ WKH <�D[LV�

���



)LJXUH ����� 3LFNLQJ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV�

/RRNLQJ DW SLFNLQJ� WKH TXDGUDQW RI ³2SWLPDO IRU $XWR6WRUH´ ZRXOG VXJJHVW FRPSDQLHV WKDW
KDYH ORZHU OHYHOV RI FRPSOH[LW\ WKDW DUH PDQDJHDEOH� DQG DOUHDG\ KDYH FRQILJXUDWLRQV
DFFRUGLQJO\� 7R IXUWKHU LPSURYH SHUIRUPDQFH� WKHLU IRFXV VKRXOG EH RQ RSWLPL]LQJ SURFHVVHV
LQ WHUPV RI DSSO\LQJ 72&� DQG UHPRYLQJ WLPH�FRQVXPLQJ DFWLYLWLHV IURP WKH SLFNLQJ SRUW�
7KLV IRFXV LV VKDUHG ZLWK WKH TXDGUDQW EHORZ� ³,PSURYH SURFHVVHV´� &RPSDQLHV LQ WKLV
TXDGUDQW DOVR KDYH PDQDJHDEOH OHYHOV RI FRPSOH[LW\� EXW VWLOO KDYH D ORW WR JDLQ E\
VWDQGDUGL]DWLRQ DQG SURFHVV RSWLPL]DWLRQ� 7R WDNH DQ H[DPSOH� )� FRXOG PRYH ODEHO SULQWLQJ
WR GXULQJ WKH SLFN LQVWHDG RI DIWHU WKH RUGHU LV ILQLVKHG� �3/� KDV D KLJK ³ZDLWLQJ IRU XVHU´
VXJJHVWLQJ LQHIILFLHQW SURFHVVHV E\ WKH SRUW� +RZHYHU� WKH YDOLGLW\ RI WKH GDWD LV KHDYLO\
DIIHFWHG E\ IUHTXHQW VZLWFKHV RI RSHUDWLRQV LQ SRUW� DQG DYHUDJH SLFNLQJ GDWD LV FRPSURPLVHG
E\ SXW�DZD\ SHUIRUPDQFH QHJDWLYHO\�

&RPSDQLHV LQ WKH ORZHU ULJKW TXDGUDQW� ³'HFUHDVH�PLWLJDWH FRPSOH[LW\ RU XQFHUWDLQW\´�
VKRXOG IRFXV RQ DOLJQLQJ WKHLU FRQILJXUDWLRQV ZLWK WKHLU FRQWH[WXDO IDFWRUV� 7KLV LV GRQH
DFFRUGLQJ WR FRQWLQJHQF\ WKHRU\ WR LPSURYH SHUIRUPDQFH E\ ORZHULQJ FRPSOH[LW\ DQG
XQFHUWDLQW\� $OLJQPHQW KDV IRU H[DPSOH PRYHG )� XSZDUGV� VLQFH WKHLU FRQILJXUDWLRQV DQG
FRQWH[WXDO IDFWRUV DUH DOLJQHG WR D JUHDWHU H[WHQW� )� KDV PLWLJDWHG VRPH RI LWV FRPSOH[LW\
WKURXJK PRUH URERW UHVRXUFHV SHU DYHUDJH RSHQ SRUW� DQG ORZHULQJ WKH XQFHUWDLQW\ WKURXJK
RUGHU UHOHDVH DXWRPDWLRQ DFFRUGLQJ WR WKHLU RSHUDWLRQV� &RPSDQ\ )� LV LQ WKH ODVW TXDGUDQW�
³2SWLPL]HG DIWHU JLYHQ FRQGLWLRQV´� ZKLFK VXJJHVWV WKH FRPSDQ\ KDV WDNHQ PHDVXUHV WR GHDO
ZLWK FRPSOH[LW\ RU XQFHUWDLQW\� 7KLV E\ HLWKHU PLWLJDWLQJ LW ZKLFK KDV PRYHG WKHP XSZDUGV�
RU E\ GHFUHDVLQJ LW WKDW KDV PRYHG WKHP WR WKH OHIW� IXUWKHU DOORZLQJ SURFHVV VWDQGDUGL]DWLRQ
DQG RSWLPL]DWLRQ�

���



&RQWLQXLQJ ZLWK FRQWLQJHQF\ WKHRU\ DQG KRZ ZDUHKRXVLQJ SHUIRUPDQFH LV DIIHFWHG E\
ZKHWKHU RU QRW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DOLJQHG� RIIHUV LQWHUHVWLQJ LQVLJKWV�
7KH FDVH RI HDFK FRPSDQ\ DOLJQLQJ WKHLU IDFWRUV DQG FRQILJXUDWLRQV WR LPSURYH SHUIRUPDQFH�
GRHV QRW QHFHVVDULO\ LQGLFDWH WKDW WKH IDFWRU DQG UHVXOWLQJ FRQILJXUDWLRQ LV RSWLPDO LQ UHODWLRQ
WR $XWR6WRUH� )RU H[DPSOH� )� GLG KDYH WKH KLJKHVW DPRXQWV RI UHWXUQV DV D FRQWH[WXDO IDFWRU�
ZLWK DQ DOLJQHG FRUUHVSRQGLQJ SXW�DZD\ SURFHVV� ,Q LWV LQGLYLGXDO FDVH LW OHDGV WR DQ LQFUHDVHG
SHUIRUPDQFH DFFRUGLQJ WR FRQWLQJHQF\ WKHRU\� +RZHYHU� DFFRUGLQJ WR WKH FURVV�FDVH DQDO\VLV�
DOLJQPHQW GRHV QRW HTXDO D UHODWLYHO\ KLJK SHUIRUPDQFH� ,Q WKH ZLWKLQ�FDVH DQDO\VLV�
FRQILJXUDWLRQV FRXOG UHVXOW LQ DV JRRG SHUIRUPDQFH DV WKH FRQWH[WXDO IDFWRUV DOORZ� +RZHYHU�
ZKHQ FRPSDUHG WR RWKHU FDVHV� WKH FRQWH[WXDO IDFWRU LWVHOI FDQ EH WKH UHDVRQ EHKLQG ODFNLQJ
SHUIRUPDQFH� 7KXV� DV ZLWK WKH H[DPSOH RI )� DQG UHWXUQV� WKH JUHDWHVW LPSURYHPHQW ZRXOG
UDWKHU EH WR ORZHU WKH DPRXQW RI UHWXUQV� UDWKHU WKDQ IRFXVLQJ RQ DOLJQLQJ FRQILJXUDWLRQV ZLWK
WKH FRQWH[W�

2QH LQWHUHVWLQJ ILQGLQJ UHJDUGLQJ SLFN VWUDWHJ\ ZDV FRPSDULQJ IDVKLRQ FRPSDQLHV DQG WKHLU
VWUDWHJ\ WR HLWKHU SULRULWL]H SLFNLQJ UHWXUQV� RU QRW� 7KH VHWWLQJ LV QRW QHFHVVDULO\ VWULFWO\ WR
SLFN UHWXUQV� EXW UDWKHU WR SLFN IURP ELQV ZLWK ORZHVW TXDQWLW\� WR FOHDU ELQV IRU IXWXUH
SXW�DZD\� /RRNLQJ DW %�%� LW LV FRPPRQ IRU RUGHUV WR EH ODUJHU LQ WHUPV RI VL]H DQG DPRXQW
SHU 6.8� $SSO\LQJ VDLG SLFNLQJ VWUDWHJ\ ZRXOG WKHQ PHDQ WKDW IRU H[DPSOH� DQ RUGHU ZLWK ��
SLHFHV RI D GHVLUHG 6.8� FRXOG UHVXOW LQ �� VHSDUDWH ELQ SUHVHQWDWLRQV WR IXOILOO WKH RUGHU OLQH�
7KLV LV WUXH DVVXPLQJ QR ELQ ORFDWLRQ OLPLW H[LVWV RQ WKH SLFNLQJ VWUDWHJ\ DQG WKHUH LV RQO\ D
VLQJOH SLHFH SHU ELQ� ,QVWHDG WKH VDPH RUGHU OLQH FRXOG EH FRPSOHWHG LQ RQH RU WZR ELQ
SUHVHQWDWLRQV LI QRW SULRULWL]LQJ ORZ TXDQWLW\ ELQV� GHSHQGLQJ RQ WKH 6.8 FKDUDFWHULVWLFV� 7KLV
GRHV QRW DIIHFW SHUIRUPDQFH LQ DQ\ ZD\ EDVHG RQ RXU DQDO\VLV� EXW JUHDWO\ GHFUHDVHV WKH
QXPEHU RI RUGHUV FRPSOHWHG� ,W FRXOG SRWHQWLDOO\ DIIHFW WKH SUHSDUDWLRQ OHYHOV GHSHQGLQJ RQ
RUGHU UHOHDVH VWUXFWXUH LQ WHUPV RI XSSHU OLPLWV� EXW LW KDV QRW EHHQ LQYHVWLJDWHG LQ WKLV WKHVLV�

,Q )LJXUH ���� EHORZ� D FRPSDULVRQ EHWZHHQ SHUIRUPDQFH DQG \HDUV VLQFH LPSOHPHQWLQJ WKH
$XWR6WRUH LV LOOXVWUDWHG�

���



)LJXUH ����� 3LFNLQJ SHUIRUPDQFH DQG GHJUHH RI FRPSOH[LW\ 	 XQFHUWDLQW\ IRU WKH GLIIHUHQW
FRPSDQLHV�

7KH DVSHFW RI KRZ ORQJ HDFK FRPSDQ\ KDV KDG WKHLU $XWR6WRUH GLG QRW VKRZ DQ\ SDWWHUQ LQ
PRUH PDWXUH V\VWHPV ZRXOG KDYH FRPSDUDEO\ KLJK SHUIRUPDQFH� 0DWXULW\ PLJKW LQFUHDVH WKH
SUREDELOLW\ RI RSWLPL]LQJ SURFHVVHV LQ OLQH ZLWK FRQWH[W DQG ORFDWLQJ ERWWOHQHFNV� EXW LW LV QRW
HVVHQWLDOO\ FRQVLGHUHG WR EH D FRQWH[WXDO IDFWRU RU FRQILJXUDWLRQ�

����� 5HFRPPHQGDWLRQV WR KDQGOH SURSRVLWLRQV
7KH UHFRPPHQGDWLRQV DUH DGGHG RQ WR WKH SURSRVLWLRQV SUHVHQWHG HDUOLHU LQ 7DEOH ���� ��� DQG
����� 7KHVH FDQ EH IRXQG LQ WKH ULJKW FROXPQ RI 7DEOH ����� ���� DQG ���� EHORZ� &HUWDLQ
UHFRPPHQGDWLRQV QHHG WR EH HODERUDWHG RQ� ZKLFK LV SUHVHQWHG DIWHU HDFK WDEOH�

7DEOH ����� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ
SXW�DZD\�

3URSRVLWLRQ _ 'HVFULSWLRQ 5HFRPPHQGDWLRQV

� &RXQWLQJ JRRGV ZKHQ SHUIRUPLQJ SXW�DZD\ DW WKH SRUW VLJQLILFDQWO\
LQFUHDVHV ³ZDLWLQJ IRU XVHU´�

&RXQW JRRGV LQ DGYDQFH �QRW
E\ SRUW�

�
7KH DPRXQW RI UHWXUQV VLJQLILFDQWO\ DIIHFWV ³ZDLWLQJ IRU XVHU´� 7KH
SXW�DZD\ SURFHVV UHODWHG WR UHWXUQV LV PRUH WLPH�FRQVXPLQJ
FRPSDUHG WR WKH SXW�DZD\ RI QRQ�UHWXUQV�

2YHUVHH UHWXUQ SROLF\�VWUDWHJ\

$V IRU SURSRVLWLRQ �� JRRGV VKRXOG EH FRXQWHG LQ DGYDQFH DQG QRW ZKHQ SHUIRUPLQJ WKH
SXW�DZD\ DW WKH SRUW� )RU VRPH RI WKH REVHUYHG FRPSDQLHV� WKH JRRGV DUULYHG DW WKH
ZDUHKRXVH DOUHDG\ FRXQWHG ZLWK DQ ($1�FRGH ZKLFK WKH SRUW RSHUDWRU VFDQV ZKHQ
SHUIRUPLQJ SXW�DZD\� 2WKHU FRPSDQLHV FRXQWHG DW D VWDWLRQ SULRU WR SXW�DZD\� WR DYRLG
FRXQWLQJ DW WKH SRUW� 7KH UHFRPPHQGDWLRQ IRU SURSRVLWLRQ � LV WR RYHUVHH WKH UHWXUQ

���



SROLF\�VWUDWHJ\ RI WKH FRPSDQ\� ,V WKH FXUUHQW UHWXUQ SROLF\�VWUDWHJ\ HFRQRPLFDOO\ EHQHILFLDO
ZKHQ FRPSDULQJ WKH LQFUHDVHG VDOHV DV D UHVXOW RI HDV\ DQG FKHDS UHWXUQV� ZLWK WKH GHFUHDVHG
SHUIRUPDQFH LQ SXW�DZD\" 7KLV LV HVSHFLDOO\ DLPHG DW FRPSDQLHV ZLWK D KLJK DPRXQW RI
UHWXUQV�

7DEOH ����� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU ELQ´ LQ
SLFNLQJ�
3URSRVLWLRQ _ 'HVFULSWLRQ 5HFRPPHQGDWLRQV

�
3LFNLQJ ORQJ KRXUV ZLWKRXW EUHDNV GRHV QRW OHW WKH V\VWHP UHJDLQ
SUHSDUDWLRQ OHYHOV WRJHWKHU ZLWK URERWV QRW KDYLQJ WKH RSSRUWXQLW\
WR UHFKDUJH SURSHUO\� LQFUHDVLQJ ³ZDLWLQJ IRU ELQ´�

,PSOHPHQW V\QFKURQL]HG
EUHDNV WR OHW V\VWHP UHJDLQ
SUHSDUDWLRQ

�

8VLQJ WKH $XWR6WRUH WR ILQG DQG SLFN VLQJOH LWHPV� FRPSURPLVHV
DOUHDG\ SUHSDUHG ELQV� DQG FDXVHV PXOWLSOH KDQGOLQJ DQG
XQQHFHVVDU\ UHVKXIIOLQJ RI ELQV�

$YRLG XVLQJ WKH $XWR6WRUH WR
ILQG DQG SLFN VLQJOH LWHPV�
(YDOXDWH ZK\ WKLV LV GRQH
WRGD\ WR LGHQWLI\ WKH URRW
FDXVH�

�
7KH QXPEHU RI TXHXHV FRUUHVSRQGV WR KRZ WKH SUHSDUDWLRQ DUHD LV
GLYLGHG EHWZHHQ WKH TXHXHV� LQFUHDVLQJ WKH SUREDELOLW\ WR SLFN
XQSUHSDUHG JRRGV E\ XVLQJ XS WKH GHGLFDWHG SUHSDUHG ELQV IDVWHU�

.HHS QXPEHU RI TXHXHV WR D
PLQLPXP

�

+LJK 6.8 YDULHW\ IXUWKHU LQFUHDVHV WKH QHFHVVLW\ RI KLJK OHYHOV RI
SUHSDUDWLRQ WR DFKLHYH ORZHU OHYHOV RI ³ZDLWLQJ IRU ELQ´�

2YHUVHH 6.8 YDULHW\ DQG
H[DPLQH ZKHWKHU DOO H[LVWLQJ
6.8V DUH HFRQRPLFDOO\
EHQHILFLDO

�

2UGHU UHOHDVH VWUXFWXUH QHHGV WR EH FRQILJXUHG WR DOLJQ ZLWK WKH
GDLO\ RSHUDWLRQV RI WKH FDVH FRPSDQ\� 3DUDPHWHUV WR FRQVLGHU DUH
WLPLQJ� IUHTXHQF\� VL]H� DQG WR ZKLFK TXHXH LQ UHODWLRQ WR SLFNLQJ
VFKHGXOH�

$OLJQ RUGHU UHOHDVH WR RUGHU
VWUXFWXUH DQG GDLO\ RSHUDWLRQV

�
%\ KDYLQJ DQ LQFUHDVHG QXPEHU RI URERWV SHU SRUW� FRPSOH[LW\ FDQ
EH PLWLJDWHG DQG GHVSLWH D KLJKHU GLJ GHSWK� WKH V\VWHP FDQ GHOLYHU
D ORZHU OHYHO RI ³ZDLWLQJ IRU ELQ´�

,I FRPSOH[LW\ LV LQHYLWDEOH�
RYHUVHH DPRXQW RI URERWV SHU
RSHQ SRUW

�
7R IXOO\ XWLOL]H WKH IXQFWLRQDOLW\ RI IRUHFDVWLQJ� D VXIILFLHQW RUGHU
EDFNORJ PXVW H[LVW DQG RUGHU UHOHDVH VWUXFWXUH PXVW EH DOLJQHG WR
UDLVH SUHSDUDWLRQ OHYHOV�

,I IRUHFDVWLQJ LV WR EH XVHG�
RYHUVHH RUGHU FKDUDFWHULVWLFV
DQG RUGHU UHOHDVH VWUXFWXUH

��
6ZLWFKLQJ EHWZHHQ RSHUDWLRQV LQ SRUWV UDWKHU WKDQ KDYLQJ GHGLFDWHG
RQHV FDXVHV XQXVHG SUHSDUDWLRQ� DQG PXOWLSOH KDQGOLQJ RI ELQV�

$YRLG VZLWFKLQJ EHWZHHQ
SXW�DZD\ DQG SLFNLQJ LQ WKH
VDPH SRUWV

��

,I SRVVLEOH WR XWLOL]H EDWFK SLFNLQJ� LW FDQ JUHDWO\ LPSURYH PD[LPXP
DQG DYHUDJH SHUIRUPDQFH DV ZHOO DV UHOLHYLQJ URERW UHVRXUFHV� ,W
DOORZV RSHUDWRUV WR XWLOL]H HDFK ELQ SUHVHQWHG WR D JUHDWHU H[WHQW DQG
VSHQG OHVV WLPH ³ZDLWLQJ IRU ELQ´�

2YHUVHH SRVVLELOLW\ WR
LPSOHPHQW EDWFK SLFNLQJ

)RU SURSRVLWLRQ �� FRPSDQLHV VKRXOG LPSOHPHQW V\QFKURQL]HG EUHDNV WR OHW WKH V\VWHP UHJDLQ
SUHSDUDWLRQ� ZKLFK IDFLOLWDWHV IRU WKH V\VWHP WR DFKLHYH D ORZHU ³ZDLWLQJ IRU ELQ´� 7KH
UHFRPPHQGDWLRQ LV HVSHFLDOO\ DLPHG DW FRPSDQLHV WKDW KDYH D KLJK 6.8 YDULHW\ DV VWDWHG LQ
SURSRVLWLRQ �� VLQFH D KLJKHU SUHSDUDWLRQ WKHQ LV UHTXLUHG WR DFFRPSOLVK D ORZHU ³ZDLWLQJ IRU
ELQ´� 5HJDUGLQJ SURSRVLWLRQ �� LW VKRXOG EH DYRLGHG WR XVH WKH $XWR6WRUH WR ILQG DQG SLFN

���



VLQJOH LWHPV� ,I WKLV LV GRQH IUHTXHQWO\ WRGD\� WKH VXJJHVWLRQ LV WR GR D URRW FDXVH DQDO\VLV RQ
ZK\ WKH $XWR6WRUH QHHGV WR EH XVHG WKLV ZD\� 2EVHUYDWLRQV DQG LQWHUYLHZV DW D FDVH FRPSDQ\
FRQILUPHG WKDW WKH $XWR6WRUH LV XVHG LQ WKLV ZD\ DV D FRQVHTXHQFH RI KDYLQJ XQRUJDQL]HG
PDQXDO VKHOYHV� ,I WKH SHUVRQ SLFNLQJ IURP WKH PDQXDO VKHOYHV FRXOG QRW ILQG WKH LWHP WKDW
ZDV VHDUFKHG IRU� WKH SHUVRQ XVHG WKH $XWR6WRUH WR ILQG DQG SLFN WKH LWHP IURP �DVVXPLQJ LW
DOVR LV VWRUHG LQ WKH $XWR6WRUH�� 7KH UHFRPPHQGDWLRQ IRU SURSRVLWLRQ � LV WR RYHUVHH 6.8
YDULHW\ DQG H[DPLQH ZKHWKHU DOO H[LVWLQJ 6.8V DUH HFRQRPLFDOO\ EHQHILFLDO� $V VWDWHG LQ WKH
SURSRVLWLRQ� WKH KLJKHU YDULHW\ RI 6.8V GHPDQGV D KLJKHU OHYHO RI SUHSDUDWLRQ WR DFKLHYH D
ORZHU ³ZDLWLQJ IRU ELQ´� &RPSDQLHV QHHG WR DQDO\]H ZKHWKHU WKH YDULHW\ RI 6.8V LV PRUH
HFRQRPLFDOO\ EHQHILFLDO IRU WKHP� DV ³ZDLWLQJ IRU ELQ´ PLJKW EH KLJKHU LI SUHSDUDWLRQ OHYHOV
DOVR DUH ORZHU� )RU SURSRVLWLRQ ��� WKH UHFRPPHQGDWLRQ LV WR RYHUVHH WKH SRVVLELOLW\ WR
LPSOHPHQW EDWFK SLFNLQJ� $FFRUGLQJ WR HPSOR\HHV DW (OHPHQW /RJLF� WKHUH DUH VHYHUDO
FRQGLWLRQV WKDW QHHG WR EH IXOILOOHG WR PDNH EDWFK SLFNLQJ ZRUN� VXFK DV VSHFLILF RUGHU
FKDUDFWHULVWLFV� +RZHYHU� KDYLQJ WKH SHUIRUPDQFH LQFUHDVH LQ PLQG FDQ DFW DV D UHPLQGHU IRU
FRPSDQLHV WR HYHU\ QRZ DQG WKHQ RYHUVHH WKH SRVVLELOLW\ WR LPSOHPHQW EDWFK SLFNLQJ�

7DEOH ����� /LVW RI UHFRPPHQGDWLRQV IRU WKH SURSRVLWLRQV IRFXVLQJ RQ ³ZDLWLQJ IRU XVHU´ LQ
SLFNLQJ�

3URSRVLWLRQ _ 'HVFULSWLRQ 5HFRPPHQGDWLRQV

��

.HHS DV IHZ DFWLYLWLHV DV SRVVLEOH E\ WKH SLFNLQJ SRUW IRU WKH
JUHDWHVW GHFUHDVH LQ ³ZDLWLQJ IRU XVHU´� LQFUHDVLQJ ELQ
SUHVHQWDWLRQV�K� 7LPH VSHQW ³ZDLWLQJ IRU XVHU´ LV URRWHG LQ PDQXDO
DFWLYLWLHV UHVSRQVLEOH IRU D VXEVWDQWLDO DPRXQW RI WKH WRWDO WLPH SHU
ELQ SUHVHQWDWLRQ�

.HHS WLPH�FRQVXPLQJ
DFWLYLWLHV DW WKH SRUW WR D
PLQLPXP �VXFK DV SDFNLQJ�
VHOHFWLRQ RI EDJ�FDUWRQ�� E\
DSSO\LQJ 72&�

�� &RQGXFW DQ\ VRUW RI ODEHO SULQWLQJ DW WKH VWDUW RI WKH RUGHU UDWKHU
WKDQ ZKHQ LW LV ILQLVKHG WR ORZHU WKH WLPH ³ZDLWLQJ IRU XVHU´�

3ULQW ODEHOV DW WKH VWDUW RI WKH
RUGHU

��
/RZHUHG FRPSOH[LW\ LQ WHUPV RI 6.8 DQG RUGHU YDULHW\�
FRQILJXUDWLRQV RXWVLGH DQG LQVLGH WKH $XWR6WRUH� LV UHVXOWLQJ LQ
KLJKHU SHUIRUPDQFH�

2YHUVHH 6.8 YDULHW\ DQG
FRUUHODWLQJ SURFHVVHV �H�J�
FRQVROLGDWLRQ��

)RU SURSRVLWLRQ ��� WKH UHFRPPHQGDWLRQ LV WR RYHUVHH 6.8 YDULHW\ DQG FRUUHODWLQJ SURFHVVHV�
VXFK DV FRQVROLGDWLRQ� $V GLVFXVVHG DERYH� WKH 6.8 YDULHW\ DIIHFWV SHUIRUPDQFH LQ GLIIHUHQW
ZD\V� 2UGHU YDULHW\ LV KDUG WR FRQWURO� DV D FRPSDQ\ FDQQRW FRQWURO ZKDW WKHLU FXVWRPHUV
RUGHU IURP WKHLU ZHEVLWH� +RZHYHU� WKH FRPSDQ\ FDQ FRQWURO ZKDW 6.8V DQG WKH YDULHW\ WKH\
RIIHU WR WKHLU FXVWRPHUV� 7KLV QRW RQO\ DSSOLHV WR FRPSDQLHV ZLWK DQ H[LVWLQJ $XWR6WRUH� EXW
DOVR FRPSDQLHV SODQQLQJ RQ DFTXLULQJ DQ $XWR6WRUH IRU WKHLU ZDUHKRXVH� 7KH FRPSOH[LW\ DQG
XQFHUWDLQW\ RI WKH 6.8 YDULHW\ KDYH WR EH WDNHQ LQWR FRQVLGHUDWLRQ� WR GHWHUPLQH LI WKH 6.8
YDULHW\ LV PRUH DGYDQWDJHRXV WKDQ WKH ORZHU SHUIRUPDQFH WKDW FRPHV ZLWK LW�

7R VXPPDUL]H� )LJXUH ���� EHORZ LV DQ LOOXVWUDWLRQ RI ZKHUH WKH VSHFLILF SURSRVLWLRQV DUH LQ
UHODWLRQ WR WKH $XWR6WRUH DQG DQDO\]HG SURFHVVHV�

���



)LJXUH ����� 2YHUYLHZ RI SURSRVLWLRQV LQ UHODWLRQ WR $XWR6WRUH DQG SURFHVVHV�

)XUWKHU� SURSRVLWLRQV DQG WKH FRUUHVSRQGLQJ UHFRPPHQGDWLRQ DUH VXPPDUL]HG LQ 7DEOH �����

7DEOH ����� 6XPPDU\ RI UHFRPPHQGDWLRQV �7DEOHV ����� ����� ���� FRQVROLGDWHG��

3URSRVLWLRQ _ &RUUHVSRQGLQJ UHFRPPHQGDWLRQ

3� &RXQW JRRGV LQ DGYDQFH �QRW E\ SRUW�

3� 2YHUVHH UHWXUQ SROLF\�VWUDWHJ\

3� ,PSOHPHQW V\QFKURQL]HG EUHDNV WR OHW V\VWHP UHJDLQ SUHSDUDWLRQ

3� $YRLG XVLQJ WKH $XWR6WRUH WR ILQG DQG SLFN VLQJOH LWHPV� (YDOXDWH ZK\ WKLV LV GRQH WRGD\ WR
LGHQWLI\ WKH URRW FDXVH�

3� .HHS QXPEHU RI TXHXHV WR D PLQLPXP

3� 2YHUVHH 6.8 YDULHW\ DQG H[DPLQH ZKHWKHU DOO H[LVWLQJ 6.8V DUH HFRQRPLFDOO\ EHQHILFLDO

3� $OLJQ RUGHU UHOHDVH WR RUGHU VWUXFWXUH DQG GDLO\ RSHUDWLRQV

3� ,I FRPSOH[LW\ LV LQHYLWDEOH� RYHUVHH DPRXQW RI URERWV SHU RSHQ SRUW

3� ,I IRUHFDVWLQJ LV WR EH XVHG� RYHUVHH RUGHU FKDUDFWHULVWLFV DQG RUGHU UHOHDVH VWUXFWXUH

3�� $YRLG VZLWFKLQJ EHWZHHQ SXW�DZD\ DQG SLFNLQJ LQ WKH VDPH SRUWV

3�� 2YHUVHH SRVVLELOLW\ WR LPSOHPHQW EDWFK SLFNLQJ

3�� .HHS WLPH�FRQVXPLQJ DFWLYLWLHV DW WKH SRUW WR D PLQLPXP �VXFK DV SDFNLQJ� VHOHFWLRQ RI
EDJ�FDUWRQ�� E\ DSSO\LQJ 72&�

3�� 3ULQW ODEHOV DW WKH VWDUW RI WKH RUGHU

3�� 2YHUVHH 6.8 YDULHW\ DQG FRUUHODWLQJ SURFHVVHV �H�J� FRQVROLGDWLRQ��

���



�� &RQFOXVLRQ
)RU WKH FRQFOXVLRQ� LQVLJKWV IURP WKH DQDO\VLV DQG GLVFXVVLRQ ZLOO EH XVHG WR DQVZHU WKH
UHVHDUFK TXHVWLRQV DQG WKH ³IXOILOOPHQW RI SXUSRVH´ RI WKLV WKHVLV� $IWHU WKDW� WKH WKHRUHWLFDO
DQG SUDFWLFDO FRQWULEXWLRQV ZLOO EH SUHVHQWHG� /DVWO\� OLPLWDWLRQV LQ WKH UHVHDUFK DV ZHOO DV
DUHDV IRU IXWXUH UHVHDUFK DUH GLVFXVVHG�

��� 5HVHDUFK TXHVWLRQV DQG IXOILOOPHQW RI SXUSRVH
$OO UHVHDUFK TXHVWLRQV LQYROYH WKH FRQWH[WXDO IDFWRUV RI FRPSDQLHV DQG WKHLU LQHYLWDEOH HIIHFW
RQ ZDUHKRXVH FRQILJXUDWLRQV DQG SHUIRUPDQFH� )LUVW� WKH JRDO ZDV WR ILQG ZKDW WKH GULYLQJ
FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DQG H[SORUH KRZ WKH\ DIIHFW SHUIRUPDQFH� 6HFRQGO\�
ZKHQ WKH UHOHYDQW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV KDG EHHQ LGHQWLILHG� WKH GHJUHH RI
WKHLU LQIOXHQFH ZDV DQDO\]HG� WR HQDEOH SULRULWL]DWLRQ DQG FUHDWH VRPH SHUVSHFWLYH RI WKHLU
ZHLJKW� /DVWO\� UHFRPPHQGDWLRQV RQ KRZ WR KDQGOH WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV
ZHUH SUHVHQWHG�

����� 54�� :KDW FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH DIIHFWLQJ WKH
SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP"
7KH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFWLQJ SHUIRUPDQFH DUH GHSLFWHG LQ )LJXUH ����
$OO FRQWH[WXDO IDFWRUV PDUNHG LQ JUD\ DUH DIIHFWLQJ SHUIRUPDQFH HLWKHU GLUHFWO\ RU WKURXJK
FRQILJXUDWLRQV� 2QO\ RQH FRQWH[WXDO IDFWRU GLG QRW DIIHFW SHUIRUPDQFH EDVHG RQ WKH DQDO\VLV�
ZKLFK LV PDUNHG LQ UHG LQ WKH ILJXUH� 7KH FRQILJXUDWLRQV DUH FDWHJRUL]HG EDVHG RQ LI LW DIIHFWV
³ZDLWLQJ IRU XVHU´� ³ZDLWLQJ IRU ELQ´� RU ERWK�

)LJXUH ���� 7KH FRQWH[WXDO IDFWRUV FRQQHFWHG WR FRQILJXUDWLRQV DIIHFWLQJ SHUIRUPDQFH�

���



7KH LGHQWLILHG FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV WKDW DIIHFW SHUIRUPDQFH DUH UHODWHG WR WKH
LQFUHDVHG FRPSOH[LW\ DQG XQFHUWDLQW\ DQG�RU LQHIILFLHQW ZD\V RI ZRUNLQJ� 7KH FRQWH[WXDO
IDFWRUV IURP )LJXUH ��� DUH LQ GLIIHUHQW ZD\V DIIHFWLQJ WKH FRQILJXUDWLRQV WKDW LQ WXUQ DIIHFW
SHUIRUPDQFH� ZLWK WKH KLJKOLJKWHG H[FHSWLRQ RI ³'HOLYHU\ DQG VKLSPHQW´� 7KH FRQILJXUDWLRQ
WKDW KDV EHHQ H[DPLQHG UHODWHG WR WKLV IDFWRU LV WKH XVDJH RI SLFN ZDYHV� ZKLFK GLG QRW
LQGLFDWH DIIHFWLQJ SHUIRUPDQFH�

,Q PDQ\ VLWXDWLRQV� WKH FRQWH[WXDO IDFWRU KDV D VWURQJ FRQQHFWLRQ WR LWV UHVXOWLQJ
FRQILJXUDWLRQ� ZLWK FOHDU ORJLFDO H[SODQDWLRQV RI ZK\ WKH FRQILJXUDWLRQ LV GHVLJQHG WKDW ZD\�
+RZHYHU� WKHUH DUH FDVHV ZKHUH WKH FRQILJXUDWLRQ GRHV QRW QHFHVVDULO\ DOLJQ ZLWK D FRQWH[WXDO
IDFWRU� ZKHUH WKH FRQILJXUDWLRQ DOVR LV FKDQJHDEOH� VXFK DV ODEHO SULQWLQJ� ,Q WKHVH FDVHV� LW
FRPHV GRZQ WR SURFHVV RSWLPL]DWLRQ E\ DSSO\LQJ 72&�

����� 54�� +RZ GR WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH
RI WKH $XWR6WRUH V\VWHP"
7KH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV IURP )LJXUH ��� DUH DIIHFWLQJ SHUIRUPDQFH LQ WHUPV
RI HLWKHU LQFUHDVLQJ RU GHFUHDVLQJ WKH WLPH VSHQW ³ZDLWLQJ IRU ELQ´� ³ZDLWLQJ IRU XVHU´� RU ERWK�
7KLV ZDV HLWKHU WKURXJK WKH GHJUHH RI FRPSOH[LW\ DQG�RU XQFHUWDLQW\ RU WKURXJK
WLPH�FRQVXPLQJ DFWLYLWLHV E\ WKH SRUW LQ SXW�DZD\ DQG SLFNLQJ SURFHVVHV� )URP WKH DQDO\VLV�
LW ZDV IRXQG WKDW WKH WLPH VSHQW ³ZDLWLQJ IRU XVHU´ LV PXFK KLJKHU FRPSDUHG WR ³ZDLWLQJ IRU
ELQ´� 1RW RQO\ LV LW UHVSRQVLEOH IRU WKH ORQJHVW WLPH WDNHQ� EXW DOVR WKH JUHDWHVW YDULDQFH�
KHQFH WKH SDUW ZKHUH WKH PRVW WLPH FDQ EH UHGXFHG�

7KH .3, ³ZDLWLQJ IRU XVHU´ LV FRUUHODWHG ZLWK WKH QXPEHU RI DFWLYLWLHV DV ZHOO DV YDULDWLRQ LQ
WKH DFWLYLWLHV� UHVXOWLQJ LQ WLPH�FRQVXPLQJ SURFHVVHV� 7KH PRVW FRPPRQ YDULDWLRQV DUH UHODWHG
WR SDFNLQJ� RU KDYLQJ GLIIHUHQW SDUDOOHO SURFHVVHV FDXVHG E\ D ZLGH 6.8 YDULHW\� +DYLQJ WR
VHOHFW ZKLFK EDJ�FDUWRQ WR XVH DQG ZDLWLQJ IRU ODEHO SULQWLQJ ZHUH QRWLFHDEOH GLIIHUHQFHV
EHWZHHQ FRPSDQLHV� KLJKO\ DIIHFWLQJ SHUIRUPDQFH WR D JUHDW H[WHQW� 7KH VDPH JRHV IRU
WLPH�FRQVXPLQJ DFWLYLWLHV LQ SXW�DZD\� ZKHUH FRXQWLQJ WKH JRRGV DW WKH SRUW OHDGV WR D ORQJ
WLPH VSHQW ³ZDLWLQJ IRU XVHU´� 7KH PRUH DFWLYLWLHV PRYHG WR VWDWLRQV EHIRUH WKH SRUW� WKH IDVWHU
DQG HDVLHU KDQGOLQJ DW WKH SRUW� 'RXEOH FKHFNLQJ GRHV RFFXU� D WLPH�FRQVXPLQJ WDVN XVHG WR
PLWLJDWH IDXOW\ SXW�DZD\V VXFK DV IDXOW\ LWHP EDODQFH LQ H[FKDQJH IRU SHUIRUPDQFH� 7KH
SURFHVV RI SXW�DZD\ RI UHWXUQV LV FRQVLGHUDEO\ VORZHU WKDQ SXW�DZD\ RI QRQ�UHWXUQV DQG ZDV
LGHQWLILHG DV JUHDWO\ DIIHFWLQJ WKH SHUIRUPDQFH VLQFH HDFK LWHP KDV WR EH SXW LQ D VHSDUDWH
FRPSDUWPHQW LQ WKH ELQ�

2YHUYLHZLQJ WKH .3, ³ZDLWLQJ IRU ELQ´� VHYHUDO FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DUH
DIIHFWLQJ WKH SHUIRUPDQFH QHJDWLYHO\ ZKHQ PLVDOLJQHG ZLWK GDLO\ RSHUDWLRQV� 3UHSDUDWLRQ
OHYHOV ZHUH EHLQJ FRPSURPLVHG ZKHQ LQWHUIHULQJ ZLWK WKH $XWR6WRUH LQ DQ XQSUHGLFWDEOH
PDQQHU� VXFK DV ILQGLQJ VLQJOH LWHPV RU VZLWFKLQJ SURFHVVHV LQ D VSHFLILF TXHXH� $OVR� QRW
OHWWLQJ WKH $XWR6WRUH KDYH EUHDNV LQWHUIHUH ZLWK LWV UHJDLQLQJ RI SUHSDUDWLRQ OHYHOV� ZKHUH
QRQ�VWRS SLFNLQJ FDQ OHDG WR ZRUVH SHUIRUPDQFH UDWKHU WKDQ PRUH RUGHUV SLFNHG�

���



%DWFK SLFNLQJ ZDV SRVLWLYHO\ OHDYLQJ PRUH WLPH IRU WKH URERWV WR FRQGXFW RWKHU DFWLYLWLHV VXFK
DV SUHSDULQJ RU FKDUJLQJ� DV ZHOO DV SXWWLQJ OHVV VWUDLQ RQ WKH V\VWHP� 7KLV LV EHFDXVH WKH ELQ
WKDW LV UHWULHYHG FDQ EH XVHG IRU VHYHUDO FRQVHFXWLYH SLFNV�RUGHUV� DV RSSRVHG WR UHWULHYLQJ DQG
SLFNLQJ IURP D QHZ ELQ IRU HDFK SLFN�RUGHU� 6.8 YDULHW\ DORQJ ZLWK WKH FRQVHTXHQWLDO RUGHU
YDULHW\ SOD\HG LWV SDUW E\ LQFUHDVLQJ WKH QXPEHU RI SRVVLEOH ELQV WR SUHSDUH DQG SXWWLQJ
IXUWKHU GHPDQG RQ KLJK SUHSDUDWLRQ OHYHOV WR DYRLG GHHSHU DQG WLPH�FRQVXPLQJ GLJJLQJ�
/DVWO\� WKH QXPEHU RI TXHXHV DOVR OLPLWV WKH JULG LQ LWV DELOLW\ WR SUHSDUH ELQV� VLQFH KHDY\
SLFNLQJ IURP D TXHXH TXLFNO\ XVHV XS WKH SUHSDUHG ELQV GHGLFDWHG WR WKH TXHXH� 7KLV FDQ
FDXVH XQSUHSDUHG SLFNV IURP D TXHXH� OHDGLQJ WR D KLJKHU ³ZDLWLQJ IRU ELQ´ DQG WKXV ZRUVH
SHUIRUPDQFH� 1RW DOLJQLQJ ZKDW TXHXH WR SLFN IURP ZLWK WKH ELQV WKDW KDYH DOUHDG\ EHHQ
SUHSDUHG ZDV SURYHQ WR VXE�RSWLPL]H WKH V\VWHP� DV LW VLPSO\ GRHV QRW XWLOL]H WKH DOUHDG\
SUHSDUHG ELQV RU WKH RQHV EHLQJ SUHSDUHG DW WKH PRPHQW� )XUWKHU� DOLJQLQJ WKH RUGHU UHOHDVH
VWUXFWXUH DFFRUGLQJO\ LV QHFHVVDU\ WR DYRLG SLFNLQJ XQSUHSDUHG SLFNV�

����� 54�� +RZ VKRXOG WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV EH KDQGOHG LQ
RUGHU WR LPSURYH WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP"
%DVHG RQ WKH FUHDWHG SURSRVLWLRQV� UHFRPPHQGDWLRQV ZHUH PDGH� 7KH UHFRPPHQGDWLRQV DUH
OLVWHG LQ 7DEOH ��� EHORZ DQG DLP WR KDQGOH WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV WKDW DUH
DIIHFWLQJ SHUIRUPDQFH�

7DEOH ���� 5HFRPPHQGDWLRQV EDVHG RQ WKH SURSRVLWLRQV IURP WKH DQDO\VLV

5HFRPPHQGDWLRQV

&RXQW JRRGV LQ DGYDQFH �QRW E\ SRUW�

2YHUVHH UHWXUQ SROLF\�VWUDWHJ\

,PSOHPHQW V\QFKURQL]HG EUHDNV WR OHW V\VWHP UHJDLQ SUHSDUDWLRQ

$YRLG XVLQJ WKH $XWR6WRUH WR ILQG DQG SLFN VLQJOH LWHPV� (YDOXDWH ZK\ WKLV LV GRQH WRGD\ WR LGHQWLI\ WKH URRW
FDXVH�

.HHS QXPEHU RI TXHXHV WR D PLQLPXP

2YHUVHH 6.8 YDULHW\ DQG H[DPLQH ZKHWKHU DOO H[LVWLQJ 6.8V DUH HFRQRPLFDOO\ EHQHILFLDO

$OLJQ RUGHU UHOHDVH WR RUGHU VWUXFWXUH DQG GDLO\ RSHUDWLRQV

,I FRPSOH[LW\ LV LQHYLWDEOH� RYHUVHH DPRXQW RI URERWV SHU RSHQ SRUW

,I IRUHFDVWLQJ LV WR EH XVHG� RYHUVHH RUGHU FKDUDFWHULVWLFV DQG RUGHU UHOHDVH VWUXFWXUH

$YRLG VZLWFKLQJ EHWZHHQ SXW�DZD\ DQG SLFNLQJ LQ WKH VDPH SRUWV

2YHUVHH SRVVLELOLW\ WR LPSOHPHQW EDWFK SLFNLQJ

.HHS WLPH�FRQVXPLQJ DFWLYLWLHV DW WKH SRUW WR D PLQLPXP �VXFK DV SDFNLQJ� VHOHFWLRQ RI EDJ�FDUWRQ�� E\
DSSO\LQJ 72&�

3ULQW ODEHOV DW WKH VWDUW RI WKH RUGHU

2YHUVHH 6.8 YDULHW\ DQG FRUUHODWLQJ SURFHVVHV �H�J� FRQVROLGDWLRQ��

���



7KH UHFRPPHQGDWLRQV UDQJH IURP VPDOO FKDQJHV LQ FRQILJXUDWLRQV WR GHFUHDVH ³ZDLWLQJ IRU
XVHU´� WR VWUDWHJLF GHFLVLRQV WR GHFUHDVH FRPSOH[LW\ LQ SURFHVVHV� 6RPH RI WKH FRQWH[WXDO
IDFWRUV DUH LQGHHG GLIILFXOW WR VLPSO\ FKDQJH EXW VKRXOG EH FRQVLGHUHG ZKHQ RSHUDWLQJ DQ
$XWR6WRUH V\VWHP� 7KH HYHQWXDO FRVW RI FRQGXFWLQJ RSHUDWLRQV LQ D FHUWDLQ ZD\ PLJKW
DFFXPXODWH WR D FRQVLGHUDEOH DPRXQW� UDLVLQJ VRPH VWUDWHJLF TXHVWLRQV� IRU H[DPSOH UHJDUGLQJ
SURGXFW FKDUDFWHULVWLFV DQG FXVWRPHU YDOXHV�

����� )XOILOOPHQW RI SXUSRVH
7KH SXUSRVH RI WKLV WKHVLV ZDV WR HYDOXDWH ZKDW� DQG KRZ� GLIIHUHQW FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQV DIIHFW WKH SHUIRUPDQFH RI WKH $XWR6WRUH V\VWHP� 54� DLPV DW LGHQWLI\LQJ ZKDW
FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH� ZKLOH 54� LV IRFXVLQJ RQ KRZ
WKHVH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DIIHFW SHUIRUPDQFH� /DVWO\� 54� ORRNV DW
UHFRPPHQGDWLRQV WR LPSURYH SHUIRUPDQFH FRQQHFWHG WR WKH LGHQWLILHG FRQWH[WXDO IDFWRUV DQG
FRQILJXUDWLRQV�

7KH FRQGXFWHG DQDO\VLV WR DQVZHU WKHVH TXHVWLRQV VWDUWHG ZLWK GHVLJQLQJ D PHWKRG EDVHG RQ
OLWHUDWXUH DQG WKH LQIOXHQFH RI LQGXVWU\ H[SHUWV DW (OHPHQW /RJLF� 3URWRFROV LQ UHJDUGV WR KRZ
GDWD VKRXOG EH JDWKHUHG DQG DQDO\]HG ZHUH PDGH EHIRUH YLVLWLQJ HDFK FDVH FRPSDQ\�
FRPELQLQJ LQWHUYLHZV� REVHUYDWLRQV� DQG GDWD DQDO\VLV RI DUFKLYDO GDWD WR JHW D FRPSUHKHQVLYH
DQG DFFXUDWH SLFWXUH RI WKH FDVH FRPSDQ\� $ ZLWKLQ�FDVH DQDO\VLV IRU HDFK FRPSDQ\ ZDV
FRQGXFWHG WR LGHQWLI\ ZKDW WKHLU SURFHVVHV ORRN OLNH LQ WHUPV RI 7KHRU\ RI &RQVWUDLQWV DV ZHOO
DV WKH DOLJQPHQW RI LWV FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV� 7KH DQDO\VLV LQYHVWLJDWHG KRZ
DQG ZKDW WUDFHV RI FRPSOH[LW\ DQG XQFHUWDLQW\ FRXOG EH IRXQG ZLWKLQ WKHLU RSHUDWLRQV� $IWHU
WKH ZLWKLQ�FDVH� D FURVV�FDVH DQDO\VLV ZDV PDGH WR FRPSDUH FDVH FRPSDQLHV DQG LGHQWLI\
SHUIRUPDQFH�GULYLQJ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV DQG ZLWK ZKDW PDJQLWXGH WKH\
DIIHFW WKH SHUIRUPDQFH� )LQDOO\� WKH ILQGLQJV IURP WKH FURVV�FDVH DQDO\VLV ZHUH VXPPDUL]HG LQ
�� SURSRVLWLRQV� ZLWK GRPLQDQW DUHDV LQ WHUPV RI DIIHFWLQJ SHUIRUPDQFH� 7KHVH ��
SURSRVLWLRQV DQG UHFRPPHQGDWLRQV DFWHG DV D IRXQGDWLRQ WR DQVZHU HDFK UHVHDUFK TXHVWLRQ�
WKXV� IXOILOOLQJ WKH SXUSRVH RI WKH WKHVLV�

��� 7KHRUHWLFDO FRQWULEXWLRQ
'H .RVWHU ������ FRQFOXGHV WKDW OLWWOH UHVHDUFK LV DYDLODEOH RQ KRZ WR RSWLPDOO\ GHVLJQ RU
FRQWURO DQ $XWR6WRUH V\VWHP DQG RWKHU 5&656� )XUWKHUPRUH� 7URVW HW DO� ������ DOVR VWDWH WKH
ODFN RI VFLHQWLILF UHVHDUFK RQ $XWR6WRUH V\VWHPV� 7KH VFDUFLW\ RI HPSLULFDO UHVHDUFK RQ
DXWRPDWHG SLFNLQJ V\VWHPV LV IXUWKHU UHFRJQL]HG E\ -DJKEHHU HW DO� ������� -DJKEHHU ������
H[DPLQHG KRZ GHVLJQ DQG FRQWH[W LQIOXHQFH WKH SHUIRUPDQFH RI GLIIHUHQW URERWLF
SDUWV�WR�SLFNHU RUGHU�SLFNLQJ V\VWHPV� EXW QRW $XWR6WRUH VSHFLILFDOO\� )DEHU HW DO� ������ XVHG
FRQWLQJHQF\ WKHRU\ WR H[SORUH WKH ILW EHWZHHQ ZDUHKRXVH PDQDJHPHQW VWUXFWXUH DQG WKH
FRQWH[W LQ ZKLFK WKH ZDUHKRXVH RSHUDWHV WR HYDOXDWH KRZ WKDW DIIHFWV ZDUHKRXVH SHUIRUPDQFH�
7KLV VWXG\ DLPV WR FRQWULEXWH WR WKLV JDS RI UHVHDUFK WKURXJK WKH HPSLULFDO FDVH UHVHDUFK� DQG
LV WR RXU NQRZOHGJH WKH ILUVW VWXG\ WKDW H[DPLQHV KRZ FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV
DIIHFW $XWR6WRUH SHUIRUPDQFH� %\ H[DPLQLQJ WKH FRQWH[WXDO IDFWRUV DQG WKHLU UHODWLRQ WR
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FRQILJXUDWLRQV DQG $XWR6WRUH SHUIRUPDQFH� WKLV VWXG\ FRQWULEXWHV ZLWK D ZLGHU SHUVSHFWLYH
UDWKHU WKDQ ORRNLQJ DW GHWDLOV WKURXJK VLPXODWLRQV� 6WXGLHV KDYH QRW \HW FRQVLGHUHG RXWHU
DVSHFWV VXFK DV WKH 6.8V VWRUHG LQ WKH $XWR6WRUH� TXHXHV DQG RUGHU UHOHDVH VWUXFWXUH� DQG
KRZ DFWLYLWLHV DURXQG WKH SRUW FDQ YDU\ DQG DIIHFW SHUIRUPDQFH� ,Q WKLV WKHVLV� ZH KDYH FUHDWHG
�� SURSRVLWLRQV� LGHQWLI\LQJ FRUUHODWLRQV EHWZHHQ FRQWH[WXDO IDFWRUV� FRQILJXUDWLRQV� DQG
$XWR6WRUH SHUIRUPDQFH� 7KHVH DUH OLVWHG LQ 7DEOH ���� ���� ����� DQG IRFXV RQ SXW�DZD\�
³ZDLWLQJ IRU ELQ´ LQ SLFNLQJ� DQG ³ZDLWLQJ IRU XVHU´ LQ SLFNLQJ UHVSHFWLYHO\�

*DOOLHQ DQG :HEHU ������ FRQFOXGHG LQ WKHLU VLPXODWLRQ VWXG\ RI DXWRPDWHG VRUWHUV WKDW WKH
RSWLPDO ZDYHOHVV SLFNLQJ SROLF\ SHUIRUPV HTXDO� RU EHWWHU WKDQ WKH EHVW SROLF\ XVLQJ ZDYHV LQ
DOO VFHQDULRV� 7KDW XVLQJ SLFN ZDYHV LQ VRPH FDVHV FDQ OHDG WR ZRUVH SHUIRUPDQFH KDV DOVR
EHHQ PHQWLRQHG E\ HPSOR\HHV DW (OHPHQW /RJLF� ,Q WKLV WKHVLV� GDWD GLG QRW VKRZ DQ\ FOHDU
UHODWLRQ WKDW XVLQJ SLFN ZDYHV OHDGV WR D ORZHU SHUIRUPDQFH RI $XWR6WRUH�

5HJDUGLQJ WKH PHWKRG XVHG LQ WKLV WKHVLV� FRQWLQJHQF\ WKHRU\ ZDV XVHG E\ .HPEUR DQG
1RUUPDQ ������� ZKLFK KLJKOLJKWHG WKH LPSRUWDQFH RI DGRSWLQJ D FRQWLQJHQF\ DSSURDFK WR
FRQILJXULQJ RPQLFKDQQHO ZDUHKRXVHV� 7KLV VWXG\ DOVR FRQWULEXWHV WR WKH XVDJH RI FRQWLQJHQF\
LQ ZDUHKRXVHV� DQG IXUWKHU DGYRFDWHV WKH EHQHILW RI DSSO\LQJ LW WR RWKHU DUHDV ZLWKLQ
ZDUHKRXVLQJ� )XUWKHUPRUH� WKH XVDJH RI ROG WKHRULHV VXFK DV 72& LQ D PRGHUQ VHWWLQJ
FRUURERUDWHV LWV FRQWLQXHG EHQHILW DQG UHOHYDQFH� 7KLV VWXG\ DSSOLHV WKH ZD\ RI ORRNLQJ DW
ZDUHKRXVH RSHUDWLRQV DV D SURFHVV OLQH DQG XVHV 72& WR LPSURYH LWV UDWKHU VWUHDPOLQHG
SURFHVVHV� :LWK DXWRPDWLRQ� ZDUHKRXVLQJ LV FKDQJLQJ� DQG WKLV VWXG\ HQFRXUDJHV IXWXUH
UHVHDUFK WR DGDSW WKH YLHZSRLQW�

��� 3UDFWLFDO FRQWULEXWLRQ
7KH JRDO ZDV WR LGHQWLI\ WKH FRQWH[WXDO IDFWRUV DQG FRQILJXUDWLRQV WKDW DIIHFW $XWR6WRUH
SHUIRUPDQFH� %RWK WKH SURSRVLWLRQV DQG UHFRPPHQGDWLRQV IURP WKLV WKHVLV FDQ EH DSSOLHG WR
HYHU\ FRPSDQ\ XVLQJ DQ $XWR6WRUH RU ZDQWLQJ WR DFTXLUH DQ $XWR6WRUH� 7KH\ FDQ HVSHFLDOO\
EH XVHG E\ FXVWRPHUV RI (OHPHQW /RJLF VLQFH VHYHUDO VHWWLQJV LQFOXGHG LQ WKH DQDO\VLV DUH SDUW
RI H0DQDJHU� WKH VRIWZDUH V\VWHP (OHPHQW /RJLF KDV GHYHORSHG� 7KH UHFRPPHQGDWLRQV DUH
OLVWHG LQ 7DEOH ��� DERYH� $FFRUGLQJ WR WKH $XWR6WRUH�FRPSDQ\� ����� $XWR6WRUH V\VWHPV
H[LVW ZRUOGZLGH� ZKLFK ZRXOG FRUUHVSRQG WR D ORW RI VDYLQJV LQ WHUPV RI WLPH LI ELQ
SUHVHQWDWLRQV�K LQFUHDVHG E\ RQO\ D IHZ SHUFHQW �$XWR6WRUH� Q�G��� 7KH ILQGLQJV FDQ DOVR JXLGH
FXVWRPHUV WR IXUWKHU H[DPLQH DQG WHVW KRZ WKHVH SURSRVLWLRQV DIIHFW WKHLU $XWR6WRUH V\VWHP�
WR SLQSRLQW ZKDW DUHDV WKH FRPSDQ\ QHHGV WR LPSURYH LQ�

)XUWKHUPRUH� WKH ILQGLQJV FDQ EH XVHG E\ HPSOR\HHV DW (OHPHQW /RJLF ZKHQ GHVLJQLQJ WKH
$XWR6WRUH V\VWHP DQG VXUURXQGLQJ SURFHVVHV IRU QHZ DQG H[LVWLQJ FXVWRPHUV� 7KH
SURSRVLWLRQV DQG UHFRPPHQGDWLRQV FDQ WKHQ EH XVHG LQ FRPELQDWLRQ ZLWK RWKHU LPSRUWDQW
DVSHFWV QRW LQFOXGHG LQ WKLV UHSRUW� VXFK DV RYHUDOO ZDUHKRXVH SHUIRUPDQFH� )RU H[DPSOH� D
FKDQJH PLJKW EH EHWWHU IRU LQFUHDVLQJ $XWR6WRUH SHUIRUPDQFH� EXW KRZ WKH GHFLVLRQ DIIHFWV
ZDUHKRXVH SHUIRUPDQFH DQG WKH RWKHU SURFHVVHV LQ WKH ZDUHKRXVH VWLOO QHHG WR EH FRQVLGHUHG
EHIRUH PDNLQJ WKH ILQDO GHFLVLRQ� ,I D FHUWDLQ SURSRVLWLRQ WKDW DIIHFWV SHUIRUPDQFH LV DOUHDG\
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NQRZQ E\ HPSOR\HHV DW (OHPHQW /RJLF� WKH ILQGLQJV FDQ DFW DV \HW DQRWKHU VRXUFH WKDW
FRUURERUDWHV WKH UHODWLRQ EHWZHHQ WKDW SURSRVLWLRQ DQG SHUIRUPDQFH�

��� /LPLWDWLRQ DQG IXWXUH UHVHDUFK
'XH WR WKH OLPLWHG SHULRG RI WKLV WKHVLV DV ZHOO DV OLPLWDWLRQV LQ GDWD� VRPH ILQGLQJV ZHUH QRW
SRVVLEOH WR IXUWKHU H[SORUH� $V VWDWHG� WKH GDWD XVHG LQ WKH DQDO\VLV LV IURP WZR PRQWKV� VLQFH
GDWD IURP ORQJHU SHULRGV ZDV QRW DYDLODEOH� 8VLQJ GDWD IURP ORQJHU SHULRGV ZRXOG IXUWKHU
PLWLJDWH H[WUHPH FDVHV DQG VHDVRQ YDULDWLRQV� $OVR� WKH REVHUYDWLRQV ZHUH RQO\ D PRPHQWDU\
LQVLJKW LQWR KRZ WKH FRPSDQLHV RSHUDWH� DQG GR QRW QHFHVVDULO\ UHIOHFW WKH RSHUDWLRQ DV D
ZKROH� ,W ZRXOG EH RI LQWHUHVW WR VHH KRZ FRPSDQLHV DUH SHUIRUPLQJ LQ IRU H[DPSOH
1RYHPEHU� GXULQJ ³%ODFN :HHN´� ZKHQ RUGHU YROXPHV DUH H[SHFWHG WR VN\URFNHW� :KHQ
ORRNLQJ FORVHU DW WKH DYDLODEOH GDWD� LW FRXOG DOVR EH FRPSURPLVHG E\ XQNQRZQ KDSSHQLQJV
WKDW RQO\ WKH FRPSDQ\ LWVHOI LV DZDUH RI� ,QVWDQFHV ZKHUH RSHUDWRUV GHYLDWH IURP ZKDW VKRXOG
EH GRQH� DUH QRW RQ DQ\ OHYHO WUDFHDEOH RU YHULILDEOH� OLPLWLQJ WKH GDWD DQDO\VLV WKDW KDV EHHQ
FRQGXFWHG� $OO FDVH FRPSDQLHV DUH XVLQJ WKH VRIWZDUH VXSSOLHG E\ (OHPHQW /RJLF� ZKLFK
OLPLWV WKH JHQHUDOL]DELOLW\ IRU $XWR6WRUHV XVLQJ RWKHU VRIWZDUH V\VWHPV�

2QH DVSHFW RI WKH $XWR6WRUH SHUIRUPDQFH WKDW KDV QRW EHHQ LQYHVWLJDWHG� LV WKH KXPDQ IDFWRU�
7KH VNLOOV RI WKH RSHUDWRU DUH YHU\ LQGLYLGXDO DQG UDWKHU GLIIHUHQW IURP REVHUYDWLRQV� 1RW RQO\
WKH RSHUDWRU¶V JHQHUDO VSHHG LQ KDQGOLQJ EXW DOVR DWWHQWLRQ WR GHWDLO RU DFFXUDF\ LQ SLFNLQJ DQG
SXW�DZD\� ,QFHQWLYHV IRU VWULYLQJ WR DFKLHYH KLJK SHUIRUPDQFH DUH \HW XQGLVFRYHUHG� )HHGEDFN
WR RSHUDWRUV ZDV VOLJKWO\ H[DPLQHG EXW ZDV RXWVLGH WKH WLPHIUDPH RI WKLV VWXG\� 7KHUHIRUH� QR
FOHDU LQFHQWLYHV DQG LQLWLDWLYHV WKDW ZRXOG HQFRXUDJH KLJKHU SHUIRUPDQFH FRXOG EH LGHQWLILHG�
5HODWHG WR WKH KXPDQ IDFWRU LV LI KLJKHU RUGHU YROXPHV SHU GD\ DUH DIIHFWLQJ WKH JHQHUDO RUGHU
DQG FXOWXUH RI WKH FRPSDQ\� )URP REVHUYDWLRQV DQG LQWHUYLHZV� D ORW RI RUGHUV DQG D KLJK
ZRUNORDG FDQ RFFDVLRQDOO\ OHDG WR XQRUJDQL]HG DUHDV DQG D KLJKHU SHUFHQWDJH RI IDXOW\
DFWLYLWLHV GXH WR VWUHVV� 2Q WKH FRQWUDU\� ORZHU OHYHOV FRXOG LQVWHDG OHDG WR SRRU LQFHQWLYHV DV
WR ZK\ KLJK SHUIRUPDQFH LV QHHGHG� ZKLFK PLJKW DIIHFW WKH UHVXOWV�

$QRWKHU DVSHFW LQWHUHVWLQJ WR IXUWKHU UHVHDUFK LV WR IXUWKHU GHYHORS D IUDPHZRUN IRU KRZ
FRPSDQLHV VKRXOG GHVLJQ WKHLU RUGHU UHOHDVH VWUXFWXUH EDVHG RQ WKHLU XQLTXH VLWXDWLRQ� (DFK
FRPSDQ\ KDV LWV RUGHU FKDUDFWHULVWLFV DQG GDLO\ ZDUHKRXVH RSHUDWLRQV� :H FRXOG RQO\ GHGXFH
IRU H[DPLQHG FDVHV ZKHWKHU RU QRW WKH RUGHU UHOHDVH VWUXFWXUH ZDV DOLJQHG RU QRW� +RZ LW
RSWLPDOO\ VKRXOG EH GHVLJQHG EDVHG RQ FHUWDLQ SDUDPHWHUV LQ WKH JHQHUDO FDVH� LV DQ
LQWHUHVWLQJ VXEMHFW WR H[DPLQH� 2UGHU UHOHDVH VWUXFWXUH ZDV RQH RI WKH FRQILJXUDWLRQV WKDW ZDV
LQWHUWZLQHG ZLWK RWKHU FRQILJXUDWLRQV WR D JUHDW H[WHQW� ,W LV D FRQILJXUDWLRQ WKDW LV FXUUHQWO\
GHVLJQHG WKURXJK WULDO DQG HUURU LQ WKH FDVH RI WKH H[DPLQHG FRPSDQLHV�

7KH SRWHQWLDO RI XVLQJ EDWFK SLFNLQJ KHDYLO\ GHSHQGV RQ FRQWH[WXDO IDFWRUV ZKHWKHU RU QRW LW
LV SODXVLEOH WR LPSOHPHQW� %DVHG RQ LQWHUYLHZV ZLWK HPSOR\HHV DW (OHPHQW /RJLF� IDFWRUV
VXFK DV RUGHU FKDUDFWHULVWLFV SOD\ D KXJH SDUW LQ GHFLGLQJ LI EDWFK SLFNLQJ LV SRVVLEOH WR
LPSOHPHQW RU QRW� %DWFK SLFNLQJ HVVHQWLDOO\ XWLOL]HV WKH ELQ WR D JUHDWHU H[WHQW ZKHQ LW LV
SUHVHQW LQ IURQW RI WKH RSHUDWRU� %DVHG RQ WKH SRWHQWLDO RI XVLQJ EDWFK SLFNLQJ� D IXWXUH
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UHVHDUFK DUHD LV WR H[DPLQH WKH SRWHQWLDO RI VWRULQJ SURGXFWV WKDW XVXDOO\ DUH SLFNHG WRJHWKHU
LQ WKH VDPH ELQ �EXW LQ GLIIHUHQW FRPSDUWPHQWV�� )DPLO\ SLFNLQJ DQG VWRULQJ DFFRUGLQJO\
ZRXOG SRWHQWLDOO\ UHOLHYH WKH V\VWHP LQ D VLPLODU IDVKLRQ DV EDWFK SLFNLQJ� ZKLFK ZRXOG EH DQ
LQWHUHVWLQJ WRSLF RI IXWXUH UHVHDUFK�

2QH UHFXUULQJ WKHPH DPRQJ FRPSDQLHV GHDOLQJ ZLWK FORWKLQJ ZDV WKH H[WHQVLYH XVH RI SODVWLF
EDJV LQ %�&� /RRNLQJ DW WKH FRPSDQLHV XVLQJ DXWRPDWHG FDUWRQ ULVHUV DQG FORVHUV� WKH ZKROH
DFWLYLW\ RI SDFNLQJ LV DXWRPDWHG DQG LV GHFUHDVLQJ WKH ³ZDLWLQJ IRU XVHU´ VXEVWDQWLDOO\� :RXOG
LW EH D IHDVLEOH VROXWLRQ WR LPSOHPHQW D VLPLODU WHFKQRORJ\ IRU SDFNLQJ JRRGV LQWR SODVWLF
EDJV" 6LQFH SDFNLQJ LV D WLPH�FRQVXPLQJ DFWLYLW\ E\ WKH SRUW� IXUWKHU LQYHVWLJDWLRQ RQ KRZ
WKH VROXWLRQ FRXOG EH JHQHUDOL]HG UHJDUGOHVV RI WKH 6.8 FKDUDFWHULVWLFV ZRXOG EH RI LQWHUHVW WR
LPSURYH SLFNLQJ SHUIRUPDQFH�

/DVWO\� WKH ILQGLQJV RI WKLV WKHVLV ZRXOG EH LQWHUHVWLQJ WR WHVW DQG LPSOHPHQW DW WKH FDVH
FRPSDQLHV DV ZHOO DV RWKHUV� WR PHDVXUH KRZ DFFXUDWHO\ WKH JHQHUDOL]HG UHFRPPHQGDWLRQV
SHUIRUP LQ RWKHU FDVHV�

��� &RQFOXGLQJ UHPDUNV
:KHQ ILUVW GHILQLQJ WKH SUREOHP DQG WU\LQJ WR XQGHUVWDQG WKH $XWR6WRUH� ZH XQGHUHVWLPDWHG
WKH FRPSOH[LW\ RI WKH $XWR6WRUH LWVHOI DQG KRZ HYHU\WKLQJ LV FRQQHFWHG� 2XU ILUVW GHILQLWLRQ
RI IDFWRUV ZDV FRQVLGHUDEO\ PRUH EOXUU\ DQG WKH GHVWLQDWLRQ ZDV XQVXUH� +RZHYHU� E\ JDLQLQJ
PRUH H[SHULHQFH DQG NQRZOHGJH DERXW $XWR6WRUH� ZH EHOLHYH WKLV WKHVLV FDQ DFW DV D WRRO RI
JXLGDQFH ZKHQ ORRNLQJ DW $XWR6WRUH SHUIRUPDQFH� 0DWFKLQJ WKH FRPSDQ\¶V FRQWH[WV ZLWK
FRQILJXUDWLRQV LV D FKDOOHQJLQJ WDVN ZLWKRXW SULRU NQRZOHGJH DERXW $XWR6WRUH DQG WKH
WUDQVLWLRQ ORRNV YHU\ GLIIHUHQW DPRQJ FRPSDQLHV� 6RPHWKLQJ WKDW KDV EHHQ PHQWLRQHG VLQFH
WKH VWDUW� LV WKDW WKH ROG ZD\ RI RSHUDWLQJ D ZDUHKRXVH GRHV QRW ORRN WKH VDPH ZKHQ
LQFRUSRUDWLQJ VXEVWDQWLDO DPRXQWV RI DXWRPDWLRQ� VXFK DV WKH $XWR6WRUH� :LWK WKLV WKHVLV�
FRPSDQLHV ZLOO KDYH LQVLJKWV LQ DUHDV RWKHUZLVH RYHUORRNHG� GXH WR WKH ³EODFN ER[´�QDWXUH RI
$XWR6WRUH DW ILUVW JODQFH� ,W KDV EHHQ DQ LQWHUHVWLQJ MRXUQH\ LQGHHG� DQG WKH IXWXUH RI
DXWRPDWLRQ VLGH�E\�VLGH ZLWK KXPDQV ZLOO EH LQWHUHVWLQJ WR IROORZ�
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���������� KWWSV���GRL�RUJ���������WUVF����������

$]DGHK� .�� GH .RVWHU� 5�� 	 5R\� '� �����D� -XQH ���� 5RERWL]HG DQG $XWRPDWHG :DUHKRXVH

6\VWHPV� 5HYLHZ DQG 5HFHQW 'HYHORSPHQWV� 7UDQVSRUWDWLRQ 6FLHQFH� ������
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'RQDOGVRQ� /� ������� 7KH &RQWLQJHQF\ 7KHRU\ RI 2UJDQL]DWLRQV� 6$*(�

KWWSV���GRL�RUJ����������������������

'XQFDQ� 5� ������ 6HSWHPEHU�� &KDUDFWHULVWLFV RI 2UJDQL]DWLRQDO (QYLURQPHQWV DQG

3HUFHLYHG (QYLURQPHQWDO 8QFHUWDLQW\� $GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\� ������
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(OHPHQW /RJLF� �����E�� *XHVW OHFWXUH� $XWRPDWLRQ LQ :DUHKRXVLQJ� /XQGV 7HNQLVND

+|JVNROD � &RXUVH� :DUHKRXVLQJ�
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KWWSV���ZZZ�HOHPHQWORJLF�VH�ORVQLQJDU�RFK�WMDQVWHU�PMXNYDUD�HPDQDJHU�

(OHPHQW /RJLF� �����Į�� 0MXNYDUXEDVHUDG ODJHUDXWRPDWLRQ� (OHPHQW /RJLF� 5HWULHYHG

-DQXDU\ ��� ����� IURP KWWSV���ZZZ�HOHPHQWORJLF�VH�ORVQLQJDU�RFK�WMDQVWHU�PMXNYDUD�

(OHPHQW /RJLF� �����D� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ ZLWK 0DWWLDV 1RUGHQJUHQ� 6HUYLFH

7HFKQLFLDQ DW (OHPHQW /RJLF�@� bQJHOKROP� 6ZHGHQ�

(OHPHQW /RJLF� �����L� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ ZLWK $QQ /XQGJUHQ� 6ROXWLRQ

$UFKLWHFW DW (OHPHQW /RJLF�@� /XQG� 6ZHGHQ�

(OHPHQW /RJLF� �����F� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ ZLWK -RDNLP 3HWHUVVRQ� 6ROXWLRQ

$UFKLWHFW DW (OHPHQW /RJLF�@� /XQG� 6ZHGHQ�

(OHPHQW /RJLF� �����E� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ ZLWK (U\N 6PDJD� %XVLQHVV

'HYHORSHU DW (OHPHQW /RJLF@� /XQG� 6ZHGHQ�

(OHPHQW /RJLF� �����G� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ ZLWK )UHGULN 2OVVRQ� $IWHU0DUNHW

6ROXWLRQ $UFKLWHFW DW (OHPHQW /RJLF�@� /XQG� 6ZHGHQ�

(OHPHQW /RJLF� �����J� -DQXDU\ ���� ,QWHUYLHZ >,QWHUYLHZ YLD 7HDPV ZLWK 'HVPRQG� 6XSSRUW

'LUHFWRU DW (OHPHQW /RJLF@� 6ZHGHQ�

(OHPHQW /RJLF� �����I� $SULO ���� (�PDLO >(�PDLO IURP 0DUFXV :HJHVWUDQG� 3URMHFW 0DQDJHU

DW (OHPHQW /RJLF@�

(OHPHQW /RJLF� �����K� $SULO ���� 0HHWLQJ >0HHWLQJ ZLWK %HQJW 1LOVVRQ� $FFRXQW 0DQDJHU

$IWHU0DUNHW DW (OHPHQW /RJLF@�

(OHPHQW /RJLF� �����H� 0D\ ��� 0HHWLQJ UHJDUGLQJ ILQGLQJV >0HHWLQJ ZLWK %HQJW 1LOVVRQ�

'DYLG 2OVVRQ� $FFRXQW 0DQDJHUV� $IWHUPDUNHW DW (OHPHQW /RJLF@�

(OHPHQW /RJLF� �����M� 0D\ ��� 0HHWLQJ UHJDUGLQJ ILQGLQJV >0HHWLQJ ZLWK )UHGULN 2OVVRQ�

0DULWD -RKQVVRQ� 6ROXWLRQ $UFKLWHFWV� $IWHUPDUNHW DW (OHPHQW /RJLF@�

���



(OOUDP� /� 0� ������� 7KH XVH RI WKH FDVH VWXG\ PHWKRG LQ ORJLVWLFV UHVHDUFK� -RXUQDO RI

%XVLQHVV /RJLVWLFV� ������ �������

KWWSV���ZZZ�SURTXHVW�FRP�RSHQYLHZ�F��FE���F�FGHE�HF���D�I�F�E�II����"FEO ���

��	ST�RULJVLWH JVFKRODU

(ULNVVRQ� (�� 1RUUPDQ� $�� 	 .HPEUR� -� ������ -XQH�� &RQWH[WXDO DGDSWDWLRQ RI

RPQL�FKDQQHO JURFHU\ UHWDLOHUV¶ RQOLQH IXOILOPHQW FHQWUHV� ,QWHUQDWLRQDO -RXUQDO RI

5HWDLO 	 'LVWULEXWLRQ 0DQDJHPHQW� ������� ����������

KWWSV���GRL�RUJ���������,-5'0�������������

)DEHU� 1�� 'H .RVWHU� 5� %�0�� 	 6PLGWV� $� ������� 6XUYLYDO RI WKH ILWWHVW� WKH LPSDFW RI ILW

EHWZHHQ ZDUHKRXVH PDQDJHPHQW VWUXFWXUH DQG ZDUHKRXVH FRQWH[W RQ ZDUHKRXVH

SHUIRUPDQFH� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ 5HVHDUFK� �������� ��������

KWWSV���GRL�RUJ������������������������������

)DEHU� 1�� GH .RVWHU� 5� %�0�� 	 YDQ GH 9HOGH� 6� /� ������� /LQNLQJ ZDUHKRXVH FRPSOH[LW\

WR ZDUHKRXVH SODQQLQJ DQG FRQWURO VWUXFWXUH� $Q H[SORUDWRU\ VWXG\ RI WKH XVH RI

ZDUHKRXVH PDQDJHPHQW LQIRUPDWLRQ V\VWHPV� ,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO

'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW� ������ ��������

KWWSV���GRL�RUJ��������������������������

)HOGW� -�� .RQWQ\� +�� 	 1LHPLHW]� )� ������� +RZ GLVUXSWLYH VWDUW�XSV FKDQJH WKH ZRUOG RI

ZDUHKRXVH ORJLVWLFV >&KDSWHUV IURP WKH 3URFHHGLQJV RI WKH +DPEXUJ ,QWHUQDWLRQDO

&RQIHUHQFH RI /RJLVWLFV �+,&/�� ,QVWLWXW I�U /RJLVWLN XQG 8QWHUQHKPHQVI�KUXQJ�

7HFKQLVFKH 8QLYHUVLWlW +DPEXUJ@� KWWS���KGO�KDQGOH�QHW�������������

*DOOLHQ� -�� 	 :HEHU� 7� ������ 0D\�� 7R :DYH RU 1RW WR :DYH" 2UGHU 5HOHDVH 3ROLFLHV IRU

:DUHKRXVHV ZLWK DQ $XWRPDWHG 6RUWHU� 0DQXIDFWXULQJ 	 6HUYLFH 2SHUDWLRQV

0DQDJHPHQW� ������ �������� KWWSV���GRL�RUJ���������PVRP����������

���



*LEEHUW� 0�� 5XLJURN� :�� 	 :LFNL� %� ������ 6HSWHPEHU ���� :KDW SDVVHV DV D ULJRURXV FDVH

VWXG\" 6WUDWHJLF 0DQDJHPHQW -RXUQDO� ������� ����������

KWWSV���RQOLQHOLEUDU\�ZLOH\�FRP�GRL�DEV���������VPM����

*X� -�� *RHWVFKDOFN[� 0�� 	 0F*LQQLV� /� )� ������ -XQH ���� 5HVHDUFK RQ ZDUHKRXVH GHVLJQ

DQG SHUIRUPDQFH HYDOXDWLRQ� $ FRPSUHKHQVLYH UHYLHZ� (XURSHDQ -RXUQDO RI

2SHUDWLRQDO 5HVHDUFK� ������� �������� KWWSV���GRL�RUJ���������M�HMRU������������

-DJKEHHU� <� ������� 2Q WKH SHUIRUPDQFH RI URERWLF SDUWV�WR�SLFNHU RUGHU SLFNLQJ V\VWHPV�

5HWULHYHG 'HFHPEHU ��� ����� IURP

KWWSV���ZZZ�SURTXHVW�FRP�RSHQYLHZ����D�F�G����������HF������HI������"FEO ��

�����	GLVV \	SDUHQW6HVVLRQ,G (L2GP(K��)��M0����W<J'SZL8OV97��3YI�,;�

UZ'3$R��'	ST�RULJVLWH JVFKRODU	DFFRXQWLG �����

-DJKEHHU� <�� +DQVRQ� 5�� 	 -RKDQVVRQ� 0� ,� ������ -XO\�� $XWRPDWHG RUGHU SLFNLQJ V\VWHPV

DQG WKH OLQNV EHWZHHQ GHVLJQ DQG SHUIRUPDQFH� D V\VWHPDWLF OLWHUDWXUH UHYLHZ�

,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ 5HVHDUFK� ������� ����������

KWWSV���GRL�RUJ������������������������������

.DOOLR� +�� 3LHWLOl� $��0�� 	 -RKQVRQ� 0� ������ 0D\ ���� 6\VWHPDWLF PHWKRGRORJLFDO UHYLHZ�

GHYHORSLQJ D IUDPHZRUN IRU D TXDOLWDWLYH VHPL�VWUXFWXUHG LQWHUYLHZ JXLGH� -RXUQDO RI

$GYDQFHG 1XUVLQJ� ������� ���������� KWWSV���GRL�RUJ���������MDQ������

.HPEUR� -� +�� 	 1RUUPDQ� $� ������ $XJXVW ���� :DUHKRXVH FRQILJXUDWLRQ LQ RPQL�FKDQQHO

UHWDLOLQJ� D PXOWLSOH FDVH VWXG\� ,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	

/RJLVWLFV 0DQDJHPHQW� ������ ��������

KWWSV���GRL�RUJ���������,-3'/0�������������

.HPEUR� -� +�� 	 1RUUPDQ� $� ������ )HEUXDU\�� :KLFK IXWXUH SDWK WR SLFN" $ FRQWLQJHQF\

DSSURDFK WR RPQLFKDQHO ZDUHKRXVH FRQILJXUDWLRQ� ,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO

'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW� ������ ������

���



KWWSV���ZZZ�HPHUDOG�FRP�LQVLJKW�FRQWHQW�GRL���������,-3'/0��������������IXOO�KW

PO

.R� '�� 	 +DQ� -� ������ 2FWREHU ��� $ UROORXW KHXULVWLF DOJRULWKP IRU RUGHU VHTXHQFLQJ LQ

URERWLF FRPSDFW VWRUDJH DQG UHWULHYDO V\VWHPV� ([SHUW 6\VWHPV ZLWK $SSOLFDWLRQV� ����

$UWLFOH ������� KWWSV���GRL�RUJ���������M�HVZD�������������

.URJK� *� Y�� 5RVVL�/DPDVWUD� &�� 	 +DHIOLJHU� 6� ������ $XJXVW�� 3KHQRPHQRQ�EDVHG

5HVHDUFK LQ 0DQDJHPHQW DQG 2UJDQLVDWLRQ 6FLHQFH� :KHQ LV LW 5LJRURXV DQG 'RHV LW

0DWWHU" /RQJ 5DQJH 3ODQQLQJ� ������ ��������

KWWSV���GRL�RUJ���������M�OUS������������

/DZUHQFH� 3� 5�� 	 /RUVFK� -� :� ������ -XQH�� 'LIIHUHQWLDWLRQ DQG ,QWHJUDWLRQ LQ &RPSOH[

2UJDQL]DWLRQV� $GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\� ������ �����

KWWSV���GRL�RUJ����������������

/XFH� 5� '�� 	 5DLIID� +� ������� *DPHV DQG 'HFLVLRQV� 1HZ <RUN� -RKQ :LOH\�

0HUHGLWK� -� ������ -XO\�� %XLOGLQJ RSHUDWLRQV PDQDJHPHQW WKHRU\ WKURXJK FDVH DQG ILHOG

UHVHDUFK� -RXUQDO RI 2SHUDWLRQV 0DQDJHPHQW� ������ ��������

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������

0LOHV� 0� %�� +XEHUPDQ� $� 0�� 	 6DOGDQD� -� ������� 4XDOLWDWLYH 'DWD $QDO\VLV� $ 0HWKRGV

6RXUFHERRN� 6$*( 3XEOLFDWLRQV�

0RQWHLUR� $� ������ -DQXDU\ ���� 6XSSO\ &KDLQ /DWHVW� &RYLG (�&RPPHUFH %RRP 6HHV

:DUHKRXVH 'HPDQG 6RDU� %ORRPEHUJ�FRP� 5HWULHYHG 'HFHPEHU ��� ����� IURP

KWWSV���ZZZ�EORRPEHUJ�FRP�QHZV�QHZVOHWWHUV������������VXSSO\�FKDLQ�ODWHVW�FRYLG�

H�FRPPHUFH�ERRP�VHHV�ZDUHKRXVH�GHPDQG�VRDU

1DRU� 0�� %HUQDUGHV� (�� 	 &RPDQ� $� ������ -DQXDU\�� 7KHRU\ RI FRQVWUDLQWV� ,V LW D WKHRU\

DQG D JRRG RQH" ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ 5HVHDUFK� ������ �����

KWWSV���GRL�RUJ�����������������������������

���



5DKPDQ� 6� ������ $SULO�� 7KHRU\ RI FRQVWUDLQWV� $ UHYLHZ RI WKH SKLORVRSK\ DQG LWV

DSSOLFDWLRQV� ,QWHUQDWLRQDO -RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ 0DQDJHPHQW� ������

�������� KWWSV���GRL�RUJ��������������������������

6FKZDU]� *�� 	 6WHQVDNHU� ,� ������ 6HSWHPEHU�� 7LPH WR 7DNH 2II WKH 7KHRUHWLFDO

6WUDLJKWMDFNHW DQG �5H��,QWURGXFH 3KHQRPHQRQ�'ULYHQ 5HVHDUFK� 7KH -RXUQDO RI

$SSOLHG %HKDYLRXUDO 6FLHQFH� ������ ��������

KWWSV���GRL�RUJ�������������������������

ùLPúLW� =� 7�� *�QD\� 1� 6�� 	 9D\YD\� g� ������ 6HSWHPEHU�� 7KHRU\ RI &RQVWUDLQWV� $

/LWHUDWXUH 5HYLHZ� 3URFHGLD � 6RFLDO DQG %HKDYLRUDO 6FLHQFHV� ���� ��������

KWWSV���GRL�RUJ���������M�VEVSUR������������

6WDXGW� )� +�� $OSDQ� *�� 0DVFROR� 0� '�� 	 5RGULJXH]� &� 0� 7� ������ $SULO ���� :DUHKRXVH

SHUIRUPDQFH PHDVXUHPHQW� D OLWHUDWXUH UHYLHZ� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ

5HVHDUFK� ������� ���������� 5HWULHYHG 'HFHPEHU ��� ����� IURP

KWWSV���ZZZ�WDQGIRQOLQH�FRP�GRL�IXOO������������������������������

6YHQVVRQ� 6�� 	 :DGVWHQ� $� ������ $XJXVW ���� .ULWHULHU I|U DXWRPDWLRQ YLG LQODJULQJ� (WW

EHVOXWVXQGHUODJ L YDOHW DY DUWLNHOSODFHULQJ� 'L9D� 5HWULHYHG 'HFHPEHU ��� ����� IURP

KWWSV���ZZZ�GLYD�SRUWDO�RUJ�VPDVK�UHFRUG�MVI"SLG GLYD���$�������	GVZLG ����

7KLHVVHQ� 6� �Q�G��� %RR]W H[SDQGV ZRUOG
V ODUJHVW $XWR6WRUH�� $XWR6WRUH� 5HWULHYHG -DQXDU\

��� ����� IURP

KWWSV���ZZZ�DXWRVWRUHV\VWHP�FRP�FDVHV�ERR]W�LQVWDOOV�ZRUOGV�ODUJHVW�DXWRVWRUH

7MHHUGVPD� 6� ������� 5HGHVLJQ RI WKH $XWR6WRUH RUGHU SURFHVVLQJ OLQH� 8QLYHUVLW\ RI 7ZHQWH�

KWWS���HVVD\�XWZHQWH�QO�������

7URVW� 3�� .DUWLQJ� *�� 	 (GHU� 0� ������ 0D\ ���� 6LPXODWLRQ VWXG\ RI 5&6�5�V\VWHPV ZLWK

VHYHUDO URERWV VHUYLQJ RQH SLFNLQJ VWDWLRQ� )0( 7UDQVDFWLRQV� ������ ��������

KWWSV���GRL�RUJ���������IPH�������7

���



7URVW� 3�� .DUWQLJ� *�� 	 (GHU� 0� ������� 6LPXODWLRQ VWXG\ RI $XWRVWRUH�V\VWHPV >3URFHHGLQJV

RI WKH ;;,9 ,QWHU�QDWLRQDO &RQIHUHQFH 0+&/¶��� ����@�

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�3KLOLSS�7URVW�SXEOLFDWLRQ����������B6LPXODWLRQ

BVWXG\BRIB$XWRVWRUH�V\VWHPV�OLQNV������G����H�I��FGD�����E�6LPXODWLRQ�VWXG\�RI

�$XWRVWRUH�V\VWHPV�SGI

8QUDYHOLQJ &RPSOH[LW\ LQ 3URGXFWV DQG 6HUYLFHV � .QRZOHGJH DW :KDUWRQ� ������ )HEUXDU\

��� .QRZOHGJH DW :KDUWRQ�

KWWSV���NQRZOHGJH�ZKDUWRQ�XSHQQ�HGX�VSHFLDO�UHSRUW�XQUDYHOLQJ�FRPSOH[LW\�LQ�SURGXF

WV�DQG�VHUYLFHV�

9RVV� &�� 7VLNULNWVLV� 1�� 	 )URKOLFK� 0� ������ )HEUXDU\�� &DVH UHVHDUFK LQ RSHUDWLRQV

PDQDJHPHQW� ,QWHUQDWLRQDO -RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ 0DQDJHPHQW� ������

�������� KWWSV���GRL�RUJ��������������������������

:DQJ� <�� 0RX� 6�� 	 :X� <� ������� 6WRUDJH DVVLJQPHQW RSWLPL]DWLRQ LQ D PXOWL�WLHU VKXWWOH

ZDUHKRXVLQJ V\VWHP� &KLQHVH 0HFKDQLFDO (QJLQHHULQJ 6RFLHW\� ������ ��������

/8%6HDUFK� ��������FMPH��������������

;XH� )�� 'RQJ� 7�� 	 4L� =� ������ 6HSWHPEHU ���� $Q LPSURYLQJ FOXVWHULQJ DOJRULWKP IRU

RUGHU EDWFKLQJ RI H�FRPPHUFH ZDUHKRXVH V\VWHP EDVHG RQ ORJLVWLFV URERWV�

,QWHUQDWLRQDO -RXUQDO RI :LUHOHVV DQG 0RELOH &RPSXWLQJ� ������ ������

KWWSV���GRL�RUJ���������,-:0&������������

<LQ� 5� .� ������� &DVH 6WXG\ 5HVHDUFK� 'HVLJQ DQG 0HWKRGV� 6$*( 3XEOLFDWLRQV�

=RX� %�� GH .RVWHU� 5�� 	 ;X� ;� ������ 0D\ ���� 2SHUDWLQJ SROLFLHV LQ URERWLF FRPSDFW

VWRUDJH DQG UHWULHYDO V\VWHPV� 7UDQVSRUWDWLRQ 6FLHQFH� ������ ��������

KWWSV���GRL�RUJ���������WUVF����������

���



=RX� %�� ;X� ;�� *RQJ� <�� 	 GH .RVWHU� 5� ������� (YDOXDWLQJ EDWWHU\ FKDUJLQJ DQG VZDSSLQJ

VWUDWHJLHV LQ D URERWLF PRELOH IXOILOOPHQW V\VWHP� (XURSHDQ -RXUQDO RI 2SHUDWLRQDO

5HVHDUFK� ������� �������� KWWSV���GRL�RUJ���������M�HMRU������������

���



$SSHQGL[ $ � .H\ZRUGV XVHG LQ OLWHUDWXUH UHYLHZ

6RPH RI WKH H[DPSOHV RI NH\ZRUGV XVHG LQ OLWHUDWXUH UHYLHZ IRU RQOLQH GDWDEDVHV

([DPSOHV RI NH\ZRUGV XVHG LQ OLWHUDWXUH UHYLHZ�

�$6�56� �$XWRVWRUH� �3LFNLQJ��

�$656� �&RPSDFW VWRUDJH� �5&6�56�

�$XWRPDWHG VWRUDJH� �&6�56 DXWRVWRUH� �5&65� � �$XWR6WRUH�

�$XWRVWRUH FRQYH\RU� �&656 DXWRVWRUH� �5&65� � �FXEH VWRUDJH�

�$XWRVWRUH HIILFLHQF\� �&XEH VWRUDJH DXWRVWRUH� �5&65� � �FXEH�

�$XWRVWRUH SDUWV�WR�SLFNHU� �*RRGV WR SHUVRQ� �5&656 $XWRVWRUH�

�$XWRVWRUH SLFNLQJ HIILFLHQF\
IDFWRUV� �*ULG VWRUDJH� �5&656�

�$XWRVWRUH SLFNLQJ HIILFLHQF\�
�*ULG�EDVHG VWRUDJH V\VWHP
SLFNLQJ� �5RERWLF FRPSDFW VWRUDJH�

�$XWRVWRUH SLFNLQJ� �+LJK�GHQVLW\ VWRUDJH DXWRVWRUH�
³5RERWLF FRPSDFW VWRUDJH DQG
UHWULHYDO V\VWHPV´

�$XWRVWRUH SXW�DZD\�
�/LYH�FXEH FRPSDFW VWRUDJH
V\VWHPV�

���



$SSHQGL[ % � 'DWD FROOHFWLRQ SURWRFROV

'DWD FROOHFWLRQ SURWRFRO � � ZDV VHQW WR WKH FDVH FRPSDQLHV SULRU WR YLVLW

,QWURGXFWLRQ
6KRUW LQWURGXFWLRQ DERXW XV DQG RXU SURMHFW�
$ERXW \RX
6KRUW TXHVWLRQV DERXW \RX� DQG \RXU UHODWLRQ WR ORJLVWLFV DQG DXWRPDWLRQ�
$ERXW WKH ZDUHKRXVH�EXVLQHVV
+HUH DUH VRPH TXHVWLRQV WR JHW WR NQRZ \RXU EXVLQHVV DQG DQ RYHUYLHZ RI \RXU
RSHUDWLRQV�

�� +RZ PDQ\ RUGHU OLQHV DQG RUGHUV SHU GD\"
�� � RI 6.8V"
�� � RI HPSOR\HHV LQ WKLV ZDUHKRXVH"
�� :KDW DUH \RXU RSHUDWLQJ KRXUV" L�H� VKLIWV� EUHDNV� HWF
�� +RZ ZDV WKH WUDQVLWLRQ IURP PDQXDO ZDUHKRXVLQJ WR DXWRPDWHG" :KDW FKDQJHV GLG

\RX PDNH LQ \RXU ZD\ RI ZRUNLQJ"
�� :KDW GR \RX DQG \RXU FXVWRPHUV YDOXH" �H�J� VSHHG RU DFFXUDF\"�
�� :KDW LV \RXU SDUHWR�GLVWULEXWLRQ DQG %LQ GLVWULEXWLRQ"

D� ,V LW VRPHWKLQJ \RX RYHUVHH SHULRGLFDOO\"
E� +RZ GR \RX VHJPHQW \RXU SURGXFWV"
F� +RZ LV \RXU GDWD DQDO\WLFV DQG WUDLQLQJ WKH RSHUDWRUV LQ UHJDUGV WR WKH $%& RI

\RXU SURGXFWV"
$ERXW \RXU $XWR6WRUH

�� +RZ ORQJ KDYH \RX KDG \RXU $XWR6WRUH"
�� +RZ FRPIRUWDEOH DUH \RX LQ WKH XVDJH RI WKH $XWR6WRUH"
�� 3HUFHQWDJH RI 6.8V LQ $XWR6WRUH YV WRWDO"
�� +RZ ORQJ LV \RXU DYJ� EXIIHU RI SURGXFWV LQ \RXU $XWR6WRUH ODVW �EDVHG RQ DYJ�

GHPDQG DQG WKDW QR UHSOHQLVKPHQW�SXW�DZD\ LV SHUIRUPHG�"
�� :KDW LV SHUIRUPDQFH DFFRUGLQJ WR \RX" :KDW .3,V DUH \RX YDOXLQJ�PHDVXULQJ" +RZ

GR \RX IROORZ XS RQ WKHVH"
�� +DYH \RX LQFUHDVHG�XSJUDGHG \RXU $XWR6WRUH V\VWHP"

D� ,I \HV � KRZ PDQ\ WLPHV"
�� +DYH \RX KDG DQ\ LPSURYHPHQW�ZRUNVKRSV"

D� ,I \HV � KRZ PDQ\"
�� :KDW GR \RX XVXDOO\ VWUXJJOH ZLWK LQ UHJDUGV WR XVLQJ�RSHUDWLQJ WKH $XWR6WRUH" L�H�

ZKDW LV WKH KDUGHVW SDUW WR PDNH VXUH WKDW DOO WKH RSHUDWLRQV DUH UXQQLQJ VPRRWKO\
DQG HIILFLHQWO\"

D� +DYH \RX LGHQWLILHG DQ\ ERWWOHQHFNV"
3XW�DZD\
)URP 5HFHLYLQJ WR 3RUW�DUHD
+RZ LV WKH JRRGV KDQGOHG ZKHQ DUULYLQJ DW WKH SRUW DUHD"

���



7KLV UHIHUV WR IRU H[DPSOH KRZ DQG ZKHUH GRHV LW DUULYH" ,V LW VRUWHG" ,V LW XQSDFNHG" 'R DOO
LWHPV JR LQWR WKH $XWR6WRUH" 'R VRPH JR WR D EXIIHU VWRUDJH" 'R WKH\ DOO ILW LQ ERWK
GLPHQVLRQV DQG FKDUDFWHULVWLFV" +RZ GR \RX GHDO ZLWK UHWXUQV" 7KHVH DUH VRPH H[DPSOHV
WR XQGHUVWDQG WKH JRRGV EHIRUH WKH\ DUH KDQGOHG E\ WKH SXW�DZD\ RSHUDWRU�
$W SXW�DZD\ VWDWLRQ
:KDW GRHV WKH RSHUDWRU KDYH WR SUHSDUH LQ RUGHU WR LQVHUW LWHPV LQWR ELQV"
7KLV UHIHUV WR IRU H[DPSOH GRHV WKH RSHUDWRU KDYH WR XQSDFN DQ\WKLQJ" 'HFLGH RQ ELQ�W\SH"
$Q\ SUHSDUDWLRQ QHHGHG" :KDW NQRZOHGJH GRHV WKH RSHUDWRU KDYH DERXW WKH JRRGV DQG LWV
VWRULQJ" ,V ZDVWH KDQGOHG DW WKH SRUW IURP SDFNDJLQJ HWF" :KDW WUDLQLQJ�H[SHULHQFH GRHV WKH
RSHUDWRU KDYH" 7KHVH DUH VRPH H[DPSOHV WR XQGHUVWDQG WKH DFWLRQV WKH RSHUDWRU KDV WR
WDNH LQ RUGHU WR SHUIRUP SXW�DZD\�
:KHQ SHUIRUPLQJ WKH SXW�DZD\
+RZ GRHV WKH RSHUDWRU SXW JRRGV LQWR ELQV"
7KLV UHIHUV WR IRU H[DPSOH ZKDW ELQ VL]HV DQG FRQILJXUDWLRQV DUH XVHG" 'R \RX UHILOO HPSW\
DQG KDOI�HPSW\ ELQV" :KHQ DUH \RX FRQGXFWLQJ SXW�DZD\" +RZ GRHV WKH RSHUDWRU GHFLGH RQ
ELQ FDSDFLW\" $Q\ JXLGHOLQHV" 'R \RX PL[ 6.8V LQ WKH VDPH ELQ" +RZ GR \RX PDLQWDLQ D
JRRG LQYHQWRU\ EDODQFH" 7KHVH DUH VRPH H[DPSOHV WR XQGHUVWDQG KRZ \RX ZRUN ZLWK
SXW�DZD\�

$XWR6WRUH
+DUGZDUH
+RZ DUH \RXU URERWV XVHG"
7KLV UHIHUV WR IRU H[DPSOH ZKHQ DQG KRZ RIWHQ DUH WKH URERWV FKDUJHG" 'R WKH\ KDYH
GHGLFDWHG WLPH IRU SUHSDUDWLRQ" :KHQ DUH \RX SHUIRUPLQJ LQYHQWRU\ FKHFNV" 7KHVH DUH
H[DPSOHV WR XQGHUVWDQG WKH ZD\ \RXU URERWV DUH ZRUNLQJ�
6RIWZDUH
+RZ LV WKH VRIWZDUH XVHG"
7KLV UHIHUV WR IRU H[DPSOH KRZ \RXU :06 LQWHJUDWHG LV ZLWK H0DQDJHU� ZKDW LV \RXU VWRUDJH
SROLF\" :KDW GRHV \RXU RUGHU UHOHDVH ORRN OLNH" :KDW SLFN VWUDWHJLHV DUH \RX XVLQJ"
)RUHFDVWLQJ" 3LFN ZDYHV" :KDW DUH WKH W\SHV DQG QXPEHU RI TXHXHV XVHG" $UH WKH\
G\QDPLF" +RZ GR \RX� LQ VRIWZDUH� UHDFW WR WUHQGV�VDOHV" 7KHVH DUH H[DPSOHV WR
XQGHUVWDQG KRZ \RX DUH XVLQJ WKH VRIWZDUH LQ UHODWLRQ WR LQFUHDVLQJ RU DGDSWLQJ
SHUIRUPDQFH�
3LFNLQJ
7KH SLFNLQJ DUHD
:KDW GRHV WKH SLFNLQJ VWDWLRQV ORRN OLNH"
7KLV UHIHUV WR IRU H[DPSOH KRZ PDQ\ SRUWV DQG RI ZKDW W\SH" $UH WKH\ DOO RSHQ DOO WKH WLPH"
+RZ GR \RX SDLU TXHXH W\SHV WR SRUWV" 7KHVH H[DPSOHV DUH WR XQGHUVWDQG WKH OD\RXW RI \RXU
SLFNLQJ DUHD�
$W SLFNLQJ VWDWLRQ
:KDW GRHV WKH SURFHVV ORRN OLNH"
7KLV UHIHUV WR IRU H[DPSOH ZKDW LV GRQH ZLWK SLFNHG LWHPV EHIRUH WKH\ DUH UHDG\ WR VHQG" $UH
JRRGV ERWK SLFNHG DQG SDFNDJHG DW WKH SRUW" :KDW HTXLSPHQW GR \RX KDYH IRU FDUWRQV�
ODEHOV� HWF" +RZ GR \RX FRQVROLGDWH RUGHU ZLWK 6.8V QRW VWRUHG LQ WKH $XWR6WRUH�DQRWKHU
XQLW �LI \RX KDYH PXOWLSOH XQLWV�" 7KHVH H[DPSOHV DUH WR XQGHUVWDQG WKH SURFHVV RI SLFNLQJ�

���



$IWHU SLFNLQJ VWDWLRQ
:KDW KDSSHQV DIWHU WKH RSHUDWRU KDV ILQLVKHG SDFNLQJ WKH RUGHU"
7KLV UHIHUV WR IRU H[DPSOH KRZ LV LW WUDQVSRUWHG WR WKH QH[W DUHD" ,V WKH RUGHU VFDQQHG RU
ODEHOHG EHIRUH VHQG�RII" $UH WKH RUGHU SLFNHG DQG VHQW LQ EDWFK RU RQH DW D WLPH" 7KHVH
H[DPSOHV DUH WR XQGHUVWDQG ZKDW KDSSHQV ZLWK WKH JRRGV RQFH LW KDV EHHQ SLFNHG RXW RI WKH
$XWR6WRUH�

(PSOR\HHV DQG WUDLQLQJ
�� +RZ DUH WKH HPSOR\HHV WUDLQHG�RQERDUGHG� LQ UHODWLRQ WR $XWR6WRUH" �SXW�DZD\ 	

SLFNLQJ�
�� :KHQ DUH WKH\ WUDLQHG"
�� :KDW GRHV WUDLQLQJ ORRN OLNH"
�� :KR WUDLQV WKHP"
�� +RZ PDQ\ DUH HPSOR\HG IURP D VWDIILQJ FRPSDQ\"
�� :KDW LV \RXU HPSOR\HH WXUQRYHU UDWH"

'DWD FROOHFWLRQ SURWRFRO � � ZDV XVHG GXULQJ WKH FDVH FRPSDQ\ YLVLW
,QWURGXFWLRQ

�� :H DUH 'DYLG DQG 'DQLHO� VWXGHQWV IURP /7+
�� 2XU PDVWHU WKHVLV
�� 2XU PHWKRG DQG GHVLUHG UHVXOWV
�� <RX ZLOO JHW WR VHH LQIRUPDWLRQ IURP WKH LQWHUYLHZ WR DSSURYH
�� $OO LV DQRQ\PL]HG DQG GDWD LV PDQLSXODWHG
�� :H YLVLW PDQ\ RWKHU FRPSDQLHV
�� 3ODQ IRU WKH LQWHUYLHZ�

D� 6WDUW ZLWK JHQHUDO TXHVWLRQV DERXW \RX� WKH ZDUHKRXVH DQG $XWRVWRUH
E� 7KHQ JR LQWR PRUH VSHFLILF TXHVWLRQV RI HDFK DUHD

�SXW�DZD\�$XWR6WRUH�SLFNLQJ�
�� %HIRUH VWDUWLQJ�

D� &DQ ZH UHFRUG WKLV LQWHUYLHZ"

$ERXW \RX
�� :KR DUH \RX" 1DPH DQG WLWOH
�� +RZ ORQJ KDYH \RX KDG WKLV SRVLWLRQ

DQG ZLWKLQ WKLV LQGXVWU\
�� +RZ ORQJ KDYH \RX EHHQ ZRUNLQJ ZLWK

$XWR6WRUH DQG DXWRPDWLRQ LQ
ZDUHKRXVLQJ LQ JHQHUDO"

�� 5HVSRQVLELOLWLHV LQ \RXU SRVLWLRQ �VKRUW
GHVFULSWLRQ�"

�� &RQWDFW LQIRUPDWLRQ IRU YHULILFDWLRQ RI
GDWD�LQIRUPDWLRQ

D� (PDLO
E� 3KRQH QXPEHU

���



$ERXW WKH ZDUHKRXVH�EXVLQHVV
�� 2UGHU OLQHV SHU GD\"
�� � RI 6.8V"
�� � RI HPSOR\HHV"
�� :KDW DUH \RXU RSHUDWLQJ KRXUV" L�H�

VKLIWV� EUHDNV� HWF
�� :KDW GR \RX VHOO DQG KRZ" �%�% RU

%�&�
�� +RZ ZDV WKH WUDQVLWLRQ IURP PDQXDO

ZDUHKRXVLQJ WR DXWRPDWHG" :KDW
FKDQJHV GLG \RX PDNH LQ \RXU ZD\ RI
ZRUNLQJ"

�� :KDW GR \RX DQG \RXU FXVWRPHUV YDOXH"
�H�J� VSHHG RU DFFXUDF\"�

�� :KDW LV \RXU SDUHWR�GLVWULEXWLRQ DQG %LQ
GLVWULEXWLRQ"

D� ,V LW G\QDPLF"
E� +RZ GR \RX VHJPHQW \RXU

SURGXFWV"
F� +RZ LV \RXU GDWD DQDO\WLFV DQG

WUDLQLQJ LQ UHJDUGV WR WKH $%&"

$ERXW \RXU $XWR6WRUH
�� +RZ ORQJ KDYH \RX KDG \RXU $XWR6WRUH"
�� +RZ FRPIRUWDEOH DUH \RX LQ WKH XVDJH RI

WKH $XWRVWRUH"
�� 3HUFHQWDJH RI 6.8V LQ $XWR6WRUH YV WRWDO
�� +RZ ORQJ LV \RXU DYJ� EXIIHU RI SURGXFWV

LQ \RXU $XWR6WRUH ODVW �EDVHG RQ DYJ�
GHPDQG DQG WKDW QR
UHSOHQLVKPHQW�SXW�DZD\ LV SHUIRUPHG�"

�� :KDW LV SHUIRUPDQFH DFFRUGLQJ WR \RX"
:KDW .3,V DUH \RX YDOXLQJ�PHDVXULQJ"

�� +RZ GR \RX ZRUN ZLWK IROORZ�XS RQ WKHVH
.3,V"

�� +DYH \RX LQFUHDVHG�XSJUDGHG \RXU
$XWR6WRUH V\VWHP"

D� ,I \HV � KRZ PDQ\ WLPHV"
�� +DYH \RX KDG DQ\

LPSURYHPHQW�ZRUNVKRSV"
D� ,I \HV � KRZ PDQ\"

�� :KDW GR \RX XVXDOO\ VWUXJJOH ZLWK LQ
UHJDUGV WR XVLQJ�RSHUDWLQJ WKH
$XWR6WRUH" L�H� ZKDW LV WKH KDUGHVW SDUW
WR PDNH VXUH WKDW DOO WKH RSHUDWLRQV DUH
UXQQLQJ VPRRWKO\ DQG HIILFLHQWO\

D� +DYH \RX LGHQWLILHG DQ\
ERWWOHQHFNV"

���



3XW�DZD\
)URP 5HFHLYLQJ WR 3RUW�DUHD
+RZ LV WKH JRRGV KDQGOHG ZKHQ DUULYLQJ DW WKH SRUW DUHD"

�� +RZ GRHV LW DUULYH" �RQ D SDOOHW"
E\ WUXFN�FRQYH\RU EHOW"�
�� :KHUH GRHV LW FRPH IURP"
�� ,V LW VRUWHG"
�� ,I \HV � KRZ"
�� ,I QR � ZK\ QRW"
�� ,V LW SDFNHG LQ FDUWRQV RU
XQSDFNHG DOUHDG\"
�� LI \HV � KRZ"
�� LI QR � ZK\ QRW"
�� $UH DOO LWHPV JRLQJ LQWR
$XWR6WRUH" %XIIHU" 'RHV WKH SURGXFW ILW"
��� +RZ GR \RX KDQGOH
KLJK�IUHTXHQF\ SURGXFWV"
��� )UHTXHQF\ RI GHOLYHULHV WR
SRUW�DUHD�GD\"
��� 7LPH RI GD\ IRU GHOLYHULHV"
��� +RZ GR \RX GHDO ZLWK DQG
SULRULWL]H UHWXUQV"
��� ,V WKH SHUVRQ GHOLYHULQJ JRRGV IRU
SXW�DZD\ DZDUH RI FRPLQJ VWHSV

$W SXW�DZD\ VWDWLRQ
:KDW GRHV WKH RSHUDWRU KDYH WR SUHSDUH LQ RUGHU WR LQVHUW LWHPV LQWR ELQV"

�� 8QSDFN�SDFN VRPHWKLQJ"
�� 'RHV WKH RSHUDWRU NQRZ ZKDW JRRGV LW VKRXOG

SULRULWL]H ZKHQ SHUIRUPLQJ SXW�DZD\"
�� 'RHV WKH RSHUDWRU NQRZ ZKDW JRRGV WKDW JR LQWR

ZKLFK ELQ�W\SHV"
�� 'RHV WKH RSHUDWRU VWDUW ZLWK SUHSDULQJ JRRGV WKDW

ILW WKH VDPH ELQ�W\SH"
�� $Q\ IRUP RI SUHSDUDWLRQ"

�VRUWLQJ�IROGLQJ�ZHLJKLQJ�ODEHOLQJ�RWKHU�
D� ,I \HV � ZK\"

�� +DQGOH ZDVWH RU DQ\ RWKHU PDLQWHQDQFH IURP
XQSDFNLQJ�SUHSDUDWLRQ"

�� +RZ GR \RX SULRULWL]H DYDLODELOLW\ LQ PDQ\ ELQV YV
SDFNLQJ FRPSUHVVHG"

�� ,V WKH SXW�DZD\ SURFHVV LQGLYLGXDO RU DUH
RSHUDWRUV VWDQGLQJ E\ WKH VWDWLRQV FRRSHUDWLQJ"

�� +RZ PDQ\ SRUWV DUH XVHG IRU SXW�DZD\ �RI HDFK
W\SH�"

D� $QG ZKHQ"
��� :KHUH DUH WKH SRUWV XVHG IRU SXW�DZD\ ORFDWHG"
��� +RZ PDQ\ SHRSOH GR \RX KDYH D GHGLFDWHG

SXW�DZD\"
��� +RZ IUHTXHQWO\ LV WKH SXW�DZD\ SHUIRUPHG"

���



��� :KHQ LV WKH SXW�DZD\ SHUIRUPHG" ,Q UHODWLRQ WR
ZKHQ WKH JRRGV DUH H[SHFWHG WR EH SLFNHG"

D� $W ZKDW WLPH RI WKH GD\"
��� :KR LV FRQGXFWLQJ WKH SXW�DZD\"

D� ([SHULHQFH"
E� 7UDLQLQJ"
F� .QRZOHGJH DERXW $XWR6WRUH"

:KHQ SHUIRUPLQJ WKH SXW�DZD\
+RZ GRHV WKH RSHUDWRU SXW JRRGV LQWR ELQV"

�� +RZ GRHV WKH RSHUDWRU NQRZ ZKDW W\SH
RI ELQ FRQILJXUDWLRQ WR FKRRVH"

�� $UH WKH DUULYLQJ ELQV FRPSOHWHO\ HPSW\
RU QRW"

�� ,V WKH ELQ ILOOHG DFFRUGLQJ WR LWV
FDSDFLW\"

�� :KDW GRHV WKH SURFHGXUH RI GHFLGLQJ
WKH FDSDFLW\ RI WKH ELQ ORRN OLNH"

�� :KDW JXLGHOLQHV LQ SXW�DZD\ DUH \RX
XVLQJ" �QR SURGXFWV WKDW FDQ H[SDQG�
HWF�

�� :KDW GRHV WKH SURFHGXUH ORRN OLNH
JRLQJ IURP D ILQLVKHG WDVN WR WKH QH[W
RQH"

�� 2Q DYJ� KRZ PDQ\ 6.8V SHU ELQ" $Q\
H[WUHPH FDVHV"

�� :KDW�ZKR GHFLGHV RQ ZKDW 6.8V
VKRXOG JR LQWR D ��� RU GLYLGHG ELQ"
0L[LQJ 6.8V"

�� +RZ GR \RX PDLQWDLQ D JRRG LQYHQWRU\
EDODQFH LQ WKH $XWR6WRUH"

��� $PRXQW RI IDXOW\ SXW�DZD\V"
�IHOLQODJULQJDU�

$XWR6WRUH V\VWHP
+DUGZDUH

�� 'HGLFDWHG WLPH IRU FKDUJLQJ WKH URERWV"
D� :KHQ GR WKH\ FKDUJH"
E� &KDUJH IUHTXHQF\"
F� $YJ� FKDUJH GXUDWLRQ"

�� 'HGLFDWHG WLPH IRU SUHSDUDWLRQ"
D� ,Q UHODWLRQ WR RUGHU UHOHDVH WLPH"

�� :KHQ DUH \RX VFKHGXOLQJ ³LQYHQWRU\
FKHFNV´

6RIWZDUH
�� :KDW LV \RXU VWRUDJH SROLF\"

�GHGLFDWHG�VKDUHG�RWKHU�
�� +RZ GR \RX LQWHJUDWH \RXU ,7 VROXWLRQV �H�J

:06� ZLWK H0DQDJHU"

���



�� +RZ GR \RX DQDO\]H \RXU SURGXFW GDWD LQ
UHJDUGV WR \RXU SDUHWR�GLVWULEXWLRQ DQG QHZ
DUWLFOHV EHLQJ LQWURGXFHG"

�� +RZ GR \RX GHFLGH RQ SULRULWL]LQJ SLFNLQJ
IURP IXOO� RU ³KDOI�IXOO´ ELQV" 3ULRULWL]H WR HPSW\
ELQV RU QRW"

�� +RZ GR \RX FRQYHUW \RXU FXVWRPHU RUGHUV WR
SLFNLQJ OLVWV PHDQW IRU H0DQDJHU"

D� :KDW DUH \RXU SULRULWLHV"
E� :KDW DUH \RXU WKRXJKWV ZKHQ GRLQJ

LW"
�� :KHQ GRHV RUGHU UHOHDVH RFFXU"
�� )UHTXHQF\ RI RUGHU UHOHDVHV"
�� $YJ� VL]H RI RUGHU UHOHDVH"
�� $YJ� � RI RUGHU OLQHV SHU RUGHU"
��� :KDW SLFN VWUDWHJLHV DUH \RX XVLQJ"
��� $YJ� )LOO UDWH RQ ELQV"
��� $UH \RX XWLOL]LQJ WKH KLJK�IUHTXHQF\�IXQFWLRQ"
��� $UH \RX XWLOL]LQJ IRUHFDVWLQJ"

D� ,I \HV � KRZ"
E� ,I QR � ZK\ QRW"

��� $UH \RX XWLOL]LQJ SLFN ZDYHV"
D� ,I \HV � KRZ"
E� ,I QR � ZK\ QRW"

��� 0D[ TXHXH OHQJWK"
��� � RI TXHXHV"

D� 7\SH RI TXHXHV"
�H[SUHVV�UHJXODU�RWKHU�

E� 3HUFHQWDJH RI SRUWV ZKR SLFNV IURP
HDFK TXHXH" '\QDPLF"

F� +RZ GR \RX GHFLGH RQ ZKDW
TXHXH�SLFN ZDYH WR SLFN IURP"

G� +RZ GR \RX GHILQH WKH W\SH"
��� +RZ UHDFWLYH WR VDOHV RU WUHQGV DUH \RX LQ

\RXU VHWWLQJV
��� +RZ RIWHQ GR \RX FKDQJH VHWWLQJV"

D� +RZ" 0DQXDOO\ RU WKURXJK (OHPHQW
/RJLF HWF�

E� :KR LV DXWKRUL]HG DQG ZKR GHFLGHV WR
FKDQJH VHWWLQJV"

F� ,Q ZKDW DUHDV DUH \RX FKDQJLQJ WKH
VHWWLQJV WKH PRVW�OHDVW"

3LFNLQJ
7KH SLFNLQJ DUHD
:KDW GRHV WKH SLFNLQJ VWDWLRQ ORRN OLNH"

�� +RZ PDQ\ SRUWV"
D� :KDW W\SHV"
D� $UH DOO SRUWV XVHG DW DOO WLPHV"

���



E� :KR GHFLGHV ZKDW SRUWV� DQG KRZ
PDQ\ SRUWV DUH DFWLYH IRU SLFNLQJ"
,V LW G\QDPLF"

F� 'R \RX SDLU VSHFLILF SRUW W\SHV WR
VSHFLILF TXHXH W\SHV"
�H[SUHVV�TXHXH�RWKHU�

$W SLFNLQJ VWDWLRQ
:KDW GRHV WKH SURFHVV ORRN OLNH"

�� :KDW LV GRQH ZLWK SLFNHG LWHPV EHIRUH
³UHDG\ WR VHQG´" �YDOXH�DGGLQJ VHUYLFHV
HWF��

�� ,Q ZKDW RUGHU DUH WDVNV SHUIRUPHG" �H�J�
,V LW DOORZHG WR DVN IRU QH[W ELQ GXULQJ
SDFNLQJ RU LV WKH WDVN ILQDOL]HG DQG WKHQ
QH[W ELQ LV GHPDQGHG�

�� $UH WKH JRRGV ERWK SLFNHG DQG SDFNDJHG
DW WKH SRUW"

�� +RZ GR \RX GHDO ZLWK IROGLQJ 	 VHDOLQJ
FDUWRQV"

�� +RZ GR \RX ZRUN ZLWK ODEHOLQJ�SULQWLQJ RI
ODEHOV"

�� ,V WKH SLFNLQJ SURFHVV LQGLYLGXDO RU DUH
RSHUDWRUV VWDQGLQJ E\ WKH VWDWLRQV
FRRSHUDWLQJ"

Ɣ ,I \HV � KRZ"
�� 3LFN IUHTXHQF\" �SLFNV�SRUW�
�� 3UHSDULQJ RQH RUGHU DW D WLPH RU VHYHUDO"

�%DWFK SLFNLQJ YV RUGHU SLFNLQJ�
�� :KR LV WKH SLFNHU"

Ɣ ([SHULHQFH"
Ɣ 7UDLQLQJ"
Ɣ .QRZOHGJH DERXW $XWR6WRUH"
Ɣ :KHQ DUH WKH\ WUDLQHG �SHDN

VHDVRQ� OLWWOH WUDLQLQJ HWF��
��� :KDW WLPH RI WKH GD\ DUH WKH\ SLFNLQJ"
��� +RZ GR \RX GHDO ZLWK RUGHU

FRQVROLGDWLRQ"

$IWHU SLFNLQJ VWDWLRQ
:KDW KDSSHQV DIWHU WKH RSHUDWRU KDV ILQLVKHG SDFNLQJ WKH RUGHU"

�� $Q\ VWHSV LQ VRIWZDUH" �FRQILUPLQJ
LQYHQWRU\�SLFNV� LGHQWLI\LQJ SLFNHG LWHP
HWF�

�� :KDW KDSSHQV ZLWK WKH SDFNDJH�RUGHU
RQFH ILQDOL]HG"

�� +RZ LV LW WUDQVSRUWHG WR WKH QH[W DUHD"

���



(PSOR\HHV 	 7UDLQLQJ�
�� +RZ DUH WKH HPSOR\HHV

WUDLQHG�RQERDUGHG� LQ UHODWLRQ WR
$XWR6WRUH" �SXW�DZD\ 	 SLFNLQJ�

�� :KHQ DUH WKH\ WUDLQHG"
�� :KDW GRHV WUDLQLQJ ORRN OLNH"
�� :KR WUDLQV WKHP"
�� +RZ PDQ\ DUH HPSOR\HG IURP D VWDIILQJ

FRPSDQ\" �VKDUH���
�� :KDW LV \RXU HPSOR\HH WXUQRYHU UDWH"

���



$SSHQGL[ & � 2EVHUYDWLRQ VFKHGXOH

2EVHUYDWLRQ VFKHGXOH � ZDV XVHG GXULQJ WKH FDVH FRPSDQ\ YLVLW

*HQHUDO 4XHVWLRQV
�� :KHUH DUH WKH SRUWV IRU SXW�DZD\ DQG

SLFNLQJ ORFDWHG"
�� *HQHUDO RUGHU�FOHDQOLQHVV LQ WKH

ZDUHKRXVH"
�� )LQG DQ\ ERWWOHQHFNV�ZDLWLQJ WLPHV"
�� $UH WKHUH DQ\ FOXVWHUV LQ SLFNLQJ DQG

SXW�DZD\"
�� :KDW HTXLSPHQW H[LVWV WKDW FDQ DLG WKH

SURFHVVHV" H�J� DQ\ FDUWRQ ULVHUV 	
VHDOHUV� SULQWLQJ GHYLFHV�

3XW�DZD\
)URP 5HFHLYLQJ WR 3RUW�DUHD
:KDW GR WKH JRRGV OLNH ZKHQ DUULYLQJ DW WKH SRUW DUHD"

�� :ULWH GRZQ WKH VWHSV
�� +RZ GRHV LW DUULYH" �RQ D SDOOHW" E\

WUXFN�FRQYH\RU EHOW"�
�� :KHUH GRHV LW FRPH IURP"
�� ,V LW VRUWHG"
�� ,V LW SDFNHG"
�� $UH DOO LWHPV JRLQJ LQWR $XWR6WRUH"

%XIIHU" 'RHV WKH SURGXFW ILW"
�� +RZ GR \RX GHDO ZLWK DQG SULRULWL]H

UHWXUQV"

$W SXW�DZD\ VWDWLRQ
:KDW GRHV WKH RSHUDWRU KDYH WR SUHSDUH LQ RUGHU WR LQVHUW LWHPV LQWR ELQV"

�� :ULWH GRZQ WKH VWHSV
�� 8QSDFN�SDFN VRPHWKLQJ"
�� $Q\ IRUP RI SUHSDUDWLRQ"

�VRUWLQJ�IROGLQJ�RWKHU�
Ɣ ,I \HV � ZK\"

�� +DQGOH ZDVWH RU DQ\ RWKHU PDLQWHQDQFH
IURP XQSDFNLQJ�SUHSDUDWLRQ"

�� ,V WKH SXW�DZD\ SURFHVV LQGLYLGXDO RU DUH
RSHUDWRUV VWDQGLQJ E\ WKH VWDWLRQV
FRRSHUDWLQJ"

�� :KHUH DUH WKH SRUWV XVHG IRU SXW�DZD\
ORFDWHG"

:KHQ SHUIRUPLQJ WKH SXW�DZD\
+RZ LV WKH RSHUDWRU SXWWLQJ LQ JRRGV LQ ELQV"

�� :ULWH GRZQ WKH VWHSV

���



�� :KDW GRHV WKH SURFHGXUH ORRN OLNH
JRLQJ IURP D ILQLVKHG WDVN WR WKH QH[W
RQH"

3LFNLQJ
7KH SLFNLQJ DUHD
:KDW GRHV WKH SLFNLQJ DUHD�VWDWLRQ ORRN OLNH"

�� :ULWH GRZQ WKH VWHSV

$W SLFNLQJ VWDWLRQ
:KDW GRHV WKH SURFHVV ORRN OLNH"

�� :ULWH GRZQ WKH VWHSV
�� :KDW LV GRQH ZLWK SLFNHG LWHPV EHIRUH

³UHDG\ WR VHQG´" �YDOXH�DGGLQJ
VHUYLFHV HWF��

�� ,Q ZKDW RUGHU DUH WDVNV SHUIRUPHG"
�H�J� ,V LW DOORZHG WR DVN IRU QH[W ELQ
GXULQJ SDFNLQJ RU LV WKH WDVN ILQDOL]HG
DQG WKHQ QH[W ELQ LV GHPDQGHG�

�� $UH WKH JRRGV ERWK SLFNHG DQG
SDFNDJHG DW WKH SRUW"

�� +RZ GR \RX GHDO ZLWK IROGLQJ 	 VHDOLQJ
FDUWRQV"

�� ,V WKH SLFNLQJ SURFHVV LQGLYLGXDO RU DUH
RSHUDWRUV VWDQGLQJ E\ WKH VWDWLRQV
FRRSHUDWLQJ"

Ɣ ,I \HV � KRZ"

$IWHU SLFNLQJ VWDWLRQ
:KDW KDSSHQV DIWHU WKH RSHUDWRU KDV ILQLVKHG SDFNLQJ WKH RUGHU"

�� $Q\ VWHSV LQ VRIWZDUH" �FRQILUPLQJ
LQYHQWRU\�SLFNV� LGHQWLI\LQJ SLFNHG LWHP
HWF�

�� :KDW KDSSHQV ZLWK WKH SDFNDJH�RUGHU
RQFH ILQDOL]HG"

�� +RZ LV LW WUDQVSRUWHG WR WKH QH[W DUHD"
�� 3UHSDULQJ RQH RUGHU DW D WLPH RU

VHYHUDO" �%DWFK SLFNLQJ YV RUGHU
SLFNLQJ�

���



$SSHQGL[ ' � $UFKLYDO GDWD FROOHFWLRQ

7KH WDEOH EHORZ LQFOXGHV WKH GDWD�.3,V WKDW ZDV FROOHFWHG� IURP ZKDW GRFXPHQW�VRXUFH LW ZDV
FROOHFWHG� DQG ODVWO\ D EULHI GHVFULSWLRQ RI WKH GRFXPHQW�VRXUFH�

1DPH RI
GRFXPHQW�
VRXUFH�

'HVFULSWLRQ RI GRFXPHQW�VRXUFH� 'DWD�.3,V FROOHFWHG�

6/$�UHSRUW 'RFXPHQW WKDW LQFOXGHV WKH PRQWKO\
YDOXHV RI WKH WKUHH SHUIRUPDQFH .3,V�
DORQJ ZLWK RWKHU GDWD� 7KLV GRFXPHQW
LV VHQW WR WKH FXVWRPHU HDFK PRQWK�

%LQ 3UHVHQWDWLRQV�K �SHU SRUW�

³:DLWLQJ IRU XVHU´

³:DLWLQJ IRU ELQ´

'DWDEDVH DW
(OHPHQW
/RJLF

(OHPHQW /RJLF KDV D GDWDEDVH ZKHUH
WKH\ NHHS DOO WKH LQIRUPDWLRQ
UHJDUGLQJ WKH FXVWRPHUV DQG WKHLU
$XWR6WRUH VHWXSV�

1XPEHU RI ELQV

1XPEHU RI ELQ FRQILJXUDWLRQV

1XPEHU RI URERWV

1XPEHU RI SRUWV

1XPEHU RI TXHXHV

1XPEHU RI SLFN ZDYHV

3LFN VWUDWHJ\

8VLQJ IRUHFDVWLQJ �<HV�1R�

8VLQJ WKH KLJK�IUHTXHQF\�IXQFWLRQ �<HV�1R�

8VLQJ 3ODQQHU�5RXWHU �URXWLQJ VRIWZDUH�

$XWR6WRUH
/RJ�ILOHV

7KH $XWR6WRUH V\VWHP ORJV DOO WKH
GDWD LQ VHSDUDWH ORJ�ILOHV� 7KHVH
LQFOXGH DOO WKH GDWD IURP WKH V\VWHP
�RQO\ IRU D VKRUW SHULRG RI WLPH EHIRUH
EHLQJ RYHUZULWWHQ��

$YJ� QXPEHU RI SRUWV RSHQ �GXULQJ RSHUDWLQJ KRXUV�

$YJ� 'LJ GHSWK

$YJ� ELQ SUHSDUDWLRQ OHYHOV

'DWD RQ RUGHU UHOHDVH

���



$SSHQGL[ ( � (PSLULFDO ILQGLQJV

)LJXUH (��� 'HVFULSWLYH GDWD RI WKH FRPSDQLHV�

���



)LJXUH (��� 3XW�DZD\ SHUIRUPDQFH DQG GHVFULSWLYH GDWD RI WKH SURFHVVHV�

���



)LJXUH (��� 3LFNLQJ SHUIRUPDQFH DQG GHVFULSWLYH GDWD RI WKH SURFHVVHV�

���


