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6XSSO\ FKDLQ PDQDJHPHQW �6&0� DQG SDFNDJLQJ VROXWLRQV DUH HVVHQWLDO LQ WKH IRRG
LQGXVWU\ GXH WR WKHLU LPSDFW RQ WKH HQYLURQPHQW DQG HFRQRPLFV� QHFHVVLWDWLQJ
LQQRYDWLRQ� +RZ WR HIILFLHQWO\ PRYH JRRGV WKURXJK WKH VXSSO\ FKDLQ WKHUHIRUH
LQYROYHV D FRPSOH[ QHWZRUN LQYROYLQJ D JUHDW DPRXQW RI VWDNHKROGHUV DQG
SURFHVVHV� )RRG GLVWULEXWLRQ ORJLVWLFV DUH SDUWLFXODUO\ FRPSOH[� UHTXLULQJ VWDQGDUG
SURFHGXUHV DORQJ ZLWK DGGLWLRQDO VWHSV IRU IRRG VDIHW\� 7KLV VHWV WKH IRXQGDWLRQ IRU
H[DPLQLQJ WKH FKDOOHQJHV DQG RSSRUWXQLWLHV LQ IRRG VXSSO\ FKDLQ RSHUDWLRQV DQG
SDFNDJLQJ VROXWLRQV�

7KLV WKHVLV LQYHVWLJDWHV WKH IRRG SDFNDJLQJ RSHUDWLRQV� IRFXVLQJ RQ WKH HIILFLHQF\
RI WKH VXSSO\ FKDLQ DQG LWV SURFHVVHV DQG WKH LPSDFW RI SDFNDJLQJ V\VWHP VROXWLRQV�
7KH PHWKRGRORJ\ LQYROYHG D VLQJH�FDVH VWXG\ UHVHDUFK DSSURDFK� DQDO\]LQJ WKH
SDFNDJLQJ V\VWHP SHUIRUPDQFH DQG LWV LQWHJUDWLRQ ZLWKLQ WKH VXSSO\ FKDLQ�
6HPL�VWUXFWXUHG LQWHUYLHZV� REVHUYDWLRQV� OLWHUDWXUH UHYLHZ DQG VRPH TXDOLWDWLYH
GDWD KDYH EHHQ WKH IRXQGDWLRQ IRU DQDO\VLV� )LQGLQJV IURP WKH FDVH VWXG\ UHYHDOHG
LQVLJKWV LQWR WKH FDVH FRPSDQ\¶V SDFNDJLQJ V\VWHP SHUIRUPDQFH IRU YDULRXV
SURGXFWV DV ZHOO DV WKH SDFNDJLQJ LQQRYDWLRQ SURFHVVHV� .H\ ILQGLQJV DUH SUHVHQWHG
DV WKH SURFHVVHV WKDW XQGHUSHUIRUPV WKH PRVW ZKLFK DUH WKH ODFN RI D XQLILHG YLVLRQ�
QR SURSHU HYDOXDWLRQ DQG�RU IROORZ XS SURFHGXUHV DV ZHOO DV ZHDN SHUIRUPLQJ
VXSSRUW V\VWHPV� /DVWO\� DYHQXHV IRU LPSURYHPHQW LQ WKH VXSSO\ FKDLQ DUH
GLVSOD\HG� SUHVHQWLQJ ZKDW FKDQJHV QHHG WR EH SHUIRUPHG� UHODWHG WR WKH
XQGHUSHUIRUPLQJ SURFHVVHV� LQ RUGHU WR LQFUHDVH VXSSO\ FKDLQ HIILFLHQF\� 2YHUDOO�
WKH VWXG\ HPSKDVL]HV WKH LPSRUWDQFH RI EDODQFLQJ WUDGH�RIIV LQ SDFNDJLQJ GHFLVLRQV
DQG RSHUDWLRQV WR HQKDQFH VXSSO\ FKDLQ SHUIRUPDQFH� %\ XVLQJ LQWHJUDWHG VXSSRUW
V\VWHPV� FOHDU HYDOXDWLRQ SURFHVVHV DQG XQGHUVWDQGLQJ WKH LPSDFW JRRG
FRPPXQLFDWLRQ KDV RQ FUHDWLQJ FRRUGLQDWLRQ DQG FROODERUDWLRQ EHWZHHQ FRPSDQ\
IXQFWLRQV DQG RYHU RUJDQL]DWLRQDO ERXQGDULHV� LQFUHDVHG SHUIRUPDQFH FDQ EH
DFKLHYHG�

.H\ZRUGV� 6XSSO\ FKDLQ PDQDJHPHQW �6&0�� IRRG VXSSO\ FKDLQ �)6&�� SDFNDJLQJ
SHUIRUPDQFH� FRPPXQLFDWLRQ� HYDOXDWLRQ
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6XSSO\ FKDLQ PDQDJHPHQW �6&0� RFK I|USDFNQLQJVO|VQLQJDU lU DYJ|UDQGH LQRP
OLYVPHGHOVEUDQVFKHQ Sn JUXQG DY GHUDV SnYHUNDQ Sn PLOM|Q RFK HNRQRPLQ� YLONHW
NUlYHU LQQRYDWLRQ RFK Q\WlQNDQGH� $WW HIIHNWLYW WUDQVSRUWHUD YDURU JHQRP
OHYHUDQVNHGMDQ LQQHElU GlUI|U HWW NRPSOH[W QlWYHUN PHG PnQJD LQWUHVVHQWHU RFK
SURFHVVHU� /RJLVWLNHQ NULQJ OLYVPHGHOVGLVWULEXWLRQ lU VlUVNLOW NRPSOH[� RFK NUlYHU
VWDQGDUGI|UIDUDQGH VDPW \WWHUOLJDUH nWJlUGHU I|U KDQWHULQJ DY HQ N\OG NHGMD RFK
OLYVPHGHOVVlNHUKHW� 'HWWD OLJJHU WLOO JUXQG I|U DWW XQGHUV|ND XWPDQLQJDU RFK
P|MOLJKHWHU LQRP I|UV|UMQLQJVNHGMDQ I|U OLYVPHGHO� VDPW GHVV SURFHVVHU RFK
I|USDFNQLQJVO|VQLQJDU�

'HWWD H[DPHQVDUEHWH XQGHUV|NHU SURFHVVHUQD L HQ I|UV|UMQLQJVNHGMD I|U OLYVPHGHO
PHG IRNXV Sn GHVV HIIHNWLYLWHW VDPW SnYHUNDQ DY I|USDFNQLQJVO|VQLQJDUQD� 0HWRGHQ
RPIDWWDGH HQ IDOOVWXGLH� GlU I|USDFNQLQJVV\VWHPHWV SUHVWDWLRQ RFK GHVV LQWHJUDWLRQ
LQRP OHYHUDQVNHGMDQ DQDO\VHUDGHV� 6HPLVWUXNWXUHUDGH LQWHUYMXHU� REVHUYDWLRQHU�
OLWWHUDWXUJUDQVNQLQJ RFK YLVV NYDOLWDWLY GDWD KDU OHJDW WLOO JUXQG I|U DQDO\VHQ�
5HVXOWDWHQ IUnQ IDOOVWXGLHQ DYVO|MDGH LQVLNWHU L IDOOI|UHWDJHWV XWI|UDQGH I|U
SURGXNWHUV I|USDFNQLQJVV\VWHP VDPW GHVV LQQRYDWLRQVSURFHVVHU NRSSODGH WLOO
I|USDFNQLQJVO|VQLQJDUQD� 1\FNHOI\QG SUHVHQWHUDV UHODWHUDW WLOO HQKHWOLJ YLVLRQ�
XWYlUGHULQJ RFK XSSI|OMQLQJ VDPW V\VWHP RFK YHUNW\J� 6OXWOLJHQ YLVDV YlJDU I|U
I|UElWWULQJDU LQRP OHYHUDQVNHGMDQ RFK SUHVHQWHUDU YLOND I|UlQGULQJDU VRP EHK|YHU
J|UDV I|U DWW |ND I|UV|UMQLQJVNHGMDQV HIIHNWLYLWHW� gYHUJULSDQGH EHWRQDU VWXGLHQ
YLNWHQ DY DWW EDODQVHUD DYYlJQLQJDU L I|USDFNQLQJVEHVOXW RFK SURFHGXUHU I|U DWW
I|UElWWUD I|UV|UMQLQJVNHGMDQV SUHVWDQGD� *HQRP DWW DQYlQGD LQWHJUHUDGH
VW|GV\VWHP� W\GOLJD XWYlUGHULQJVSURFHVVHU RFK DWW KD I|UVWnHOVH I|U KXU JRG
NRPPXQLNDWLRQ SnYHUNDU VDPRUGQLQJ RFK VDPDUEHWH� NDQ VWRUD
HIIHNWLYLWHWVI|UElWWULQJDU XSSQnV�

1\FNHORUG� 6XSSO\ FKDLQ PDQDJHPHQW �6&0�� I|UV|UMQLQJVNHGMD I|U OLYVPHGHO�
I|USDFNQLQJVSUHVWDQGD� NRPPXQLNDWLRQ� XWYlUGHULQJ
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7KLV PDVWHU¶V WKHVLV PDUNV WKH HQGLQJ RI RXU 0DVWHU RI 6FLHQFH LQ 0HFKDQLFDO DQG
,QGXVWULDO (QJLQHHULQJ DW WKH )DFXOW\ RI (QJLQHHULQJ� /XQG 8QLYHUVLW\� 2YHU WKH
SDVW ILYH \HDUV� ZH KDYH GHYHORSHG WKH VNLOOV QHHGHG IRU RXU QH[W FKDSWHUV DQG ZH
IRXQG LW SDUWLFXODUO\ UHZDUGLQJ WR GHGLFDWH WKH ILQDO PRQWKV RI RXU VWXGLHV WR WKLV
WRSLF� :H ZRXOG OLNH WR H[WHQG RXU KHDUWIHOW WKDQNV WR RXU VXSHUYLVRU� 'DQLHO
+HOOVWU|P� IRU KLV LQVLJKWIXO JXLGDQFH� SRVLWLYH VXSSRUW� DQG HQFRXUDJHPHQW� <RXU
DVVLVWDQFH KDV EHHQ LQYDOXDEOH LQ NHHSLQJ XV PRWLYDWHG DQG FRQILGHQW WKURXJKRXW
WKLV DVVLJQPHQW� :H ZRXOG DOVR OLNH WR WKDQN RXU H[DPLQHU� +HQULN 3nOVVRQ� IRU
SURYLGLQJ YDOXDEOH DQG LQVLJKWIXO IHHGEDFN�

7KH WRSLF RI WKLV WKHVLV ZDV LQWURGXFHG WR XV E\ ,.($ )RRG� :H DUH GHHSO\ JUDWHIXO
WR RXU ,.($ VXSHUYLVRU� $OODQ 'LFNQHU DQG NH\ LQIRUPDQW (ULN 2OVHQ� IRU WKHLU
FRQWLQXRXV VXSSRUW� IRU IDFLOLWDWLQJ FRQWDFWV ZLWK LQWHUYLHZ FDQGLGDWHV� DQG IRU
HQJDJLQJ LQ LGHD H[FKDQJHV ZLWK XV� $GGLWLRQDOO\� ZH ZLVK WR H[SUHVV RXU
DSSUHFLDWLRQ WR WKH HPSOR\HHV ZKR SDUWLFLSDWHG LQ LQWHUYLHZV DQG ZRUNVKRSV�
FRQWULEXWLQJ VLJQLILFDQWO\ WR RXU UHVHDUFK ILQGLQJV�

7KLV WKHVLV UHSUHVHQWV D FRPSOHWH FROODERUDWLRQ EHWZHHQ WKH WZR DXWKRUV� ZLWK HDFK
FRQWULEXWLQJ HTXDOO\ WR HYHU\ DVSHFW RI WKH SURMHFW� /DVWO\� ZH ZRXOG OLNH WR WKDQN
HDFK RWKHU IRU DQ HQMR\DEOH VHPHVWHU DQG VHDPOHVV FRRSHUDWLRQ�

/XQG� 0D\ ����

$QQD 6DPXHOVVRQ
6RILH 7KXOLQ /HQQVHOLXV
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����� 6XSSO\ &KDLQ 2ULHQWDWLRQ ��
����� )RRG ,QGXVWU\ ��

��� 3$&.$*,1* /2*,67,&6 ��
����� 5ROH RI 3DFNDJLQJ ��
����� 3DFNDJLQJ SHUIRUPDQFH LQ VXSSO\ FKDLQV ��
����� 3DFNDJLQJ DQG 7UDGH�RIIV ��
����� (QYLURQPHQWDO (IIHFWV DQG 5HJXODWLRQV ��
����� 'HFLVLRQ VXSSRUW IRU LQGXVWULDO SDFNDJLQJ ��

��� %86,1(66 352&(66 0$1$*(0(17 ��
��� 3(5)250$1&( 0($685(0(17 ��

����� 6\VWHPV WKLQNLQJ LQ SHUIRUPDQFH PHDVXUHPHQW ��
����� .H\ 3HUIRUPDQFH ,QGLFDWRUV ��
����� &RQWLQXRXV LPSURYHPHQW ��

�� 0(7+2'2/2*< ��
��� 5(6($5&+ 29(59,(: ��
��� &$6( 678'< 5(6($5&+ $3352$&+ ��

����� &DVH 6WXG\ 5HVHDUFK 0RGHO ��
��� &$6( 678'< '(6,*1 ��

����� &DVH 6HOHFWLRQ ��
��� &$6( 678'< 35(3$5$7,21 ��
��� '$7$ &2//(&7,21 ��

����� ,QWHUYLHZV ��
����� 'RFXPHQWDWLRQV ��
����� $UFKLYDO UHFRUGV ��
����� 2EVHUYDWLRQV ��

��� '$7$ $1$/<6,6 ��
����� 6XSSO\ &KDLQ 0DSSLQJ ��
����� 3DWWHUQ 0DWFKLQJ ��
����� 3DFNDJLQJ 3HUIRUPDQFH 0HWKRGRORJ\ ��
����� 3DFNDJLQJ ,QQRYDWLRQ 6FRUHFDUG ��
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����� 0LOG 0XVWDUG 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH ��
����� .HWFKXS 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH ��
����� 3ODQW %DOOV 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH ��
����� %LVFXLWV ZLWK &KRFRODWH�5DVSEHUU\ )LOOLQJ 3DFNDJLQJ 6\VWHP
3HUIRUPDQFH ��
����� /HWWHU %LVFXLWV 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH ��

��� 3$&.$*,1* ,1129$7,21 352&(66 3(5)250$1&( ��
����� &RQFHSW JHQHUDWLRQ ��
����� 3DFNDJLQJ GHYHORSPHQW ��
����� 7HFKQRORJ\ DFTXLVLWLRQ ��
����� /HDGHUVKLS ��
����� 6\VWHP DQG 7RROV ��
����� 5HVRXUFLQJ ��
����� &RPSHWLWLYHQHVV DQG &OLPDWH 3HUIRUPDQFH ��
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����� 8QLI\ WKH 9LVLRQ ��
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����� 5HVHDUFK 4XHVWLRQ &RQFOXVLRQ ���
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%30 %XVLQHVV 3URFHVV 0DQDJHPHQW
&, &RQWLQXRXV ,PSURYHPHQW
&2 &XVWRPHU 2UGHU
&3* &RQVXPHU 3DFNDJHG *RRGV
&6) &ULWLFDO 6XFFHVV )DFWRU
'& 'LVWULEXWLRQ &HQWHU
'3 'HOLYHU\ 3ODQQHU
(3$/ (XUR 3DOOHW
)'& )RRG 'HPDQG &RRUGLQDWRU
)6& )RRG 6XSSO\ &KDLQ
,.($ &)/6 ,.($ &DWHJRU\ )RRG /RJLVWLFV 6HUYLFHV
.3, .H\ 3HUIRUPDQFH ,QGLFDWRU
0'8 0LQLPXP 'HOLYHU\ 8QLW
13 1HHG 3ODQQHU
32 3XUFKDVLQJ 2UGHU
33:' 3DFNDJLQJ DQG 3DFNDJLQJ :DVWH 'LUHFWLYH
33:5 3DFNDJLQJ DQG 3DFNDJLQJ :DVWH 5HJXODWLRQ
54 5HVHDUFK 4XHVWLRQ
5	' 5HVHDUFK DQG 'HYHORSPHQW
6&0 6XSSO\ FKDLQ PDQDJHPHQW
6&2 6XSSO\ &KDLQ 2ULHQWDWLRQ
6)0 6ZHGLVK )RRG 0DUNHW
63 6XSSO\ 3ODQQHU
�3/ 7KLUG 3DUW\ /RJLVWLFV
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)LJXUH ���� 7KH VWUXFWXUH RI WKH WKHVLV ZLWK HDFK FKDSWHU DQG LWV FRUUHVSRQGLQJ
UHVHDUFK SKDVH DQG RXWSXW��������������������������������������������������������������������������������������
)LJXUH ���� $ PRGHO RI VXSSO\ FKDLQ PDQDJHPHQW �0HQW]HU HW DO�� ��������������� ��
)LJXUH ���� 7KUHH GLIIHUHQW FRPSOH[LW\ OHYHOV RI D VXSSO\ FKDLQ �0HQW]HU HW DO��
������������������������������������������������������������������������������������������������������������������������� ��
)LJXUH ���� (QHUJ\ FRQVXPSWLRQ RI GLIIHUHQW DFWLYLWLHV LQ WKH VXSSO\ FKDLQ RI
IRRG SDFNDJLQJ �3nOVVRQ� ����������������������������������������������������������������������������������
)LJXUH ���� 7KH &DVH 6WXG\ 5HVHDUFK 0RGHO E\ <LQ ������������������������������������� ��
)LJXUH ���� 'LIIHUHQW W\SHV RI FDVH VWXG\ GHVLJQV� WKH VLQJOH�FDVH DQG
PXOWLSOH�FDVH GHVLJQ WKDW FDQ EH HLWKHU KROLVWLF RU HPEHGGHG �<LQ� �����������������
)LJXUH ���� 7KH VWDJHV RI WKH OLWHUDWXUH UHYLHZ SURFHVV LQ WKLV WKHVLV� LQVSLUHG E\
WKH SURFHVV VWHSV GHVFULEHG E\ 5RZOH\ 	 6ODFN �������������������������������������������� ��
)LJXUH ���� 2YHUYLHZ RI WKH GDWD DQDO\VLV SURFHVV RI WKH UHVHDUFK VWXG\������������ ��
)LJXUH ���� 3URFHVVHV DQG VXESURFHVVHV IRU WKH SDFNDJLQJ LQQRYDWLRQ SURFHVV�� ��
)LJXUH ���� &RQFHSWXDO PRGHO IRU SDFNDJLQJ LQQRYDWLRQ SURFHVV� PRGLILHG WR ILW
WKH VFRSH RI WKLV WKHVLV �3nOVVRQ 	 +HOOVWU|P� ����������������������������������������������� ��
)LJXUH ���� 2YHUYLHZ RI ,QWHU ,.($ *URXS DQG WKH ,.($ IUDQFKLVH V\VWHP����� ��
)LJXUH ���� 7KH RUJDQL]DWLRQDO VWUXFWXUH RI ,.($� ZLWK IRFXV RQ ZKHUH ,.($¶V
IRRG EXVLQHVV LV ORFDWHG ZLWKLQ WKH RUJDQL]DWLRQ������������������������������������������������� ��
)LJXUH ���� 7KH VL[ GLIIHUHQW GLYLVLRQ WHDPV ZLWKLQ 5DQJH������������������������������������
)LJXUH ���� 7KH UROHV RI ,.($ )RRG RSHUDWLRQV DQG ZKHUH LQ WKH VXSSO\ FKDLQ
WKH\ RSHUDWH������������������������������������������������������������������������������������������������������������
)LJXUH ���� 3URFHVV RI LQWURGXFLQJ D QHZ SURGXFW LQWR WKH DVVRUWPHQW RI ,.($
)RRG��������������������������������������������������������������������������������������������������������������������� ��
)LJXUH ���� 'LVWULEXWLRQ SURFHVV RI JRRGV IURP ,.($ WR WKH 0DOP| 6WRUH
LQFOXGLQJ LQIRUPDWLRQ IORZ DQG SK\VLFDO IORZ�������������������������������������������������������
)LJXUH ���� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI 0LOG 0XVWDUG
SDFNDJLQJ V\VWHP���������������������������������������������������������������������������������������������������
)LJXUH ���� 3ULPDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG��������������������������������������������������
)LJXUH ���� 6HFRQGDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG ���J�������������������������������������
)LJXUH ����� 7HUWLDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG ���J� 7R WKH OHIW DQG PLGGOH�
SDOOHW VHQW WR '& DQG WR WKH ULJKW� PL[HG SDOOHW VHQW IURP '&���������������������������� ��
)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI .HWFKXS
SDFNDJLQJ V\VWHP���������������������������������������������������������������������������������������������������
)LJXUH ����� 3ULPDU\ SDFNDJLQJ IRU .HWFKXS �[�.*����������������������������������������� ��
)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ IRU .HWFKXS �[�.*������������������������������������� ��
)LJXUH ����� 7HUWLDU\ SDFNDJLQJ IRU .HWFKXS �[�.*� 7R WKH OHIW� SDOOHW VHQW WR
'& DQG WR WKH ULJKW� SDOOHW VHQW IURP '&���������������������������������������������������������������
)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI 3ODQW %DOOV

�



SDFNDJLQJ V\VWHP���������������������������������������������������������������������������������������������������
)LJXUH ����� 3ULPDU\ SDFNDJLQJ IRU 3ODQW %DOOV ����.*���������������������������������������
)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ IRU 3ODQW %DOOV ����.*�����������������������������������
)LJXUH ����� 3LFWXUH RI WKH WHUWLDU\ SDFNDJLQJ �PL[HG SDOOHW� RI 3ODQW %DOOV ����������
����.*�������������������������������������������������������������������������������������������������������������������
)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI %LVFXLWV Z�
FKRFRODWH�UDVSEHUU\ ILOOLQJ SDFNDJLQJ V\VWHP����������������������������������������������������� ��
)LJXUH ����� 3ULPDU\ SDFNDJLQJ RI WKH SURGXFW %LVFXLWV Z� FKRFRODWH�UDVSEHUU\
ILOOLQJ����������������������������������������������������������������������������������������������������������������������
)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ RI WKH SURGXFW %LVFXLWV Z� FKRFRODWH�UDVSEHUU\
ILOOLQJ����������������������������������������������������������������������������������������������������������������������
)LJXUH ����� 7HUWLDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J� ZLWKRXW WKH SODVWLF
ZUDSSLQJ�������������������������������������������������������������������������������������������������������������� ��
)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI /HWWHU
ELVFXLWV SDFNDJLQJ V\VWHP��������������������������������������������������������������������������������������
)LJXUH ����� 3ULPDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J������������������������������
)LJXUH ����� 6HFRQGDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J��������������������������
)LJXUH ����� 7HUWLDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J���������������������������� ��
)LJXUH ���� 7KH SURFHVVHV DQG VXESURFHVVHV RI WKH SDFNDJLQJ LQQRYDWLRQ
VFRUHFDUG�������������������������������������������������������������������������������������������������������������� ��
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7KH ILUVW FKDSWHU VHWV WKH VWDJH E\ RIIHULQJ WKH UHDGHU EDFNJURXQG LQIRUPDWLRQ DQG
SUREOHP IRUPXODWLRQ RI WKLV WKHVLV¶V WRSLF DV ZHOO DV WKH SXUSRVH RI WKH VWXG\� 7KLV
OD\ JURXQG IRU WKH UHVHDUFK REMHFWLYHV DQG WKH FOHDUO\ VWDWHG 54� $GGLWLRQDOO\� WKLV
FKDSWHU GLVFXVVHV WKH WKHVLV¶V GHOLPLWDWLRQV WR FODULI\ LWV ERXQGDULHV� 7KH FKDSWHU
FRQFOXGHV ZLWK DQ RYHUYLHZ RI WKH VWUXFWXUH RI WKH WKHVLV DQG WKH FRQWHQW RI HDFK
FKDSWHU WR SURYLGH D URDGPDS RI WKH IROORZLQJ FKDSWHUV WR WKH UHDGHU�

��� %$&.*5281'

,Q WRGD\¶V VHWWLQJ� VXSSO\ FKDLQ PDQDJHPHQW �6&0� DQG SDFNDJLQJ VHUYH DV DQ
LPSRUWDQW SDUW RI WKH IRRG EXVLQHVV� ERWK IURP DQ HQYLURQPHQWDO DQG HFRQRPLFDO
SHUVSHFWLYH� SXWWLQJ H[WUD SUHVVXUH RQ SDFNDJLQJ DQG VXSSO\ FKDLQ LQQRYDWLRQ
�$NRQ HW DO�� ������ &UHDWLQJ D VXSSO\ FKDLQ WKDW HIILFLHQWO\ PRYHV JRRGV IURP
VXSSOLHU WR PDUNHW UHTXLUHV D FRPSOH[ QHWZRUN RI VWDNHKROGHUV WKDW KDV WR FRQVLGHU
HYHU\WKLQJ IURP VXVWDLQDELOLW\� UHJXODWRU\ FRPSOLDQFH� WR FRQVXPHU SUHIHUHQFHV
�*(3� ������ 0RUH VSHFLILFDOO\� WKLQJV VXFK DV ILOO UDWH� VHUYLFH OHYHO� VKHOI OLIH DQG
SDFNDJLQJ GHVLJQ DUH MXVW D IHZ WKDW KDYH WR EH FRQWHPSODWHG LQ RUGHU WR EH
VXFFHVVIXO� $ IRRG GLVWULEXWLRQ ORJLVWLFV FKDLQ LV HYHQ PRUH FRPSOH[ DQG GHPDQGV
QRW RQO\ VWDQGDUG SURFHGXUHV� EXW DOVR DGGLWLRQDO VWHSV DQG FRQVLGHUDWLRQV VLQFH LW
RIWHQ LQFOXGHV KHLJKWHQHG IRRG VDIHW\ UHTXLUHPHQWV �$XQJ 	 &KDQJ� ������ 7KLV
LQWURGXFWLRQ VHWV WKH VWDJH IRU H[SORULQJ WKH FRPSOH[ G\QDPLFV� LQQRYDWLRQV� DQG
FKDOOHQJHV RI IRRG VXSSO\ FKDLQV �)6&V� DQG WUDQVSRUW SDFNDJLQJ VROXWLRQV�

7KH SDFNDJLQJ LQGXVWU\ LV HYROYLQJ DQG FRQVWDQWO\ FKDQJLQJ LQ OLQH ZLWK WUHQGV�
FKDQJHV LQ FRQVXPHU EHKDYLRU� QHZ UHJXODWLRQV DQG UHTXLUHPHQWV� DQG RWKHU
SUHIHUHQFHV �%LOOHUXG� ������ $ VLJQLILFDQW WUHQG LQIOXHQFLQJ WKH SDFNDJLQJ LQGXVWU\
LV WKDW FRQVXPHUV DUH EHFRPLQJ PRUH FRQVFLRXV RI WKH HQYLURQPHQWDO IRRWSULQW RI
SURGXFWV DQG WKHLU SDFNDJLQJ �'HORLWWH� ������ $Q LQYHVWLJDWLRQ E\ 7ULYLXP
3DFNDJLQJ ������ VKRZV WKDW ��� DUH ZLOOLQJ WR SD\ PRUH IRU PRUH VXVWDLQDEOH
SDFNDJLQJ� $QRWKHU H[DPSOH LV WKH 8. PDUNHW� ZKHUH� DV RI -DQXDU\ ����� ��
SHUFHQW RI FRQVXPHUV QRZ VHHN RXW SURGXFWV ZLWK VXVWDLQDEOH SDFNDJLQJ �%LOOHUXG�
������ $ ELJ FKDOOHQJH ZLWK WKLV WUHQG LQ UHJDUGV WR WKH IRRG LQGXVWU\ LV WR VHFXUH
IRRG VDIHW\� ZKLOH VWULYLQJ IRU VXVWDLQDEOH SDFNDJLQJ �)HOLFLDQR HW DO�� ������ )RRG
VDIHW\ LV WKH PRVW LPSRUWDQW DVSHFW LQ D )6& �6FKDIIHU� ������ DQG ULVNLQJ WKLV
PLJKW OHDG WR DQ HYHQ ELJJHU HQYLURQPHQWDO LPSDFW �)HOLFLDQR HW DO�� ������ ZK\ LQ
D )6& LW LV LPSRUWDQW WR EDODQFH WKH WZR�

7KH FRPSOH[ VLWXDWLRQ RI IRRG GLVWULEXWLRQ LQYROYHV FRPSOLDQW SDFNDJLQJ IRU ERWK
IRRG VDIHW\ DQG WKH HYHU FKDQJLQJ ODQGVFDSH IRU UHJXODWLRQV RI SDFNDJLQJ� 1RW RQO\
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PXVW WKH SDFNDJLQJ SURYLGH LQWHUQDO DQG H[WHUQDO IRRG SURWHFWLRQ� EXW DOVR FRPSO\
ZLWK VWULFW UHJXODWLRQV �0DUVK 	 %XJXVX� ������ 3HUKDSV WKH PRVW LPSRUWDQW DQG
UHOHYDQW UHJXODWLRQ LQ WRGD\¶V SDFNDJLQJ ODQGVFDSH LV WKH (8 3DFNDJLQJ DQG
3DFNDJLQJ :DVWH 5HJXODWLRQ �33:5� �%LOOHUXG� ������ $V RI 0DUFK ����� WKH
DJUHHPHQW EHWZHHQ WKH (XURSHDQ 3DUOLDPHQW DQG &RXQFLO� LV PDQGDWLQJ DOO
SDFNDJLQJ WR EH UHF\FODEOH� FXWWLQJ GRZQ RQ XQQHFHVVDU\ SDFNDJLQJ DQG LQFUHDVLQJ
WKH XVH RI UHF\FOHG PDWHULDOV �1lULQJVOLYHWV 3URGXFHQWDQVYDU� ������ 7KH
DJUHHPHQW VWLOO KDV WR EH IRUPDOO\ DSSURYHG� EXW LI DSSURYHG WKH 33:5 VD\V WKDW
(8 FRXQWULHV PXVW GHFUHDVH WKH YROXPH RI SDFNDJLQJ ZDVWH SHU FDSLWD E\ �� E\
����� ��� E\ ����� DQG ��� E\ ����� UHODWLYH WR ���� OHYHOV �(XURSHDQ
&RPPLVVLRQ� ����� (XURSHDQ 3DUOLDPHQW� ����D� '6 6PLWK� ������ 7KH UHJXODWLRQ
DOVR VWDWHV WKH ³PDQGDWRU\ UHSUHVHQWDWLYH DQG H[WHQGHG SURGXFHU UHVSRQVLELOLW\´
�(XURSHDQ 3DUOLDPHQW� ����D�� PHDQLQJ WKDW DQ\ FRPSDQ\ WKDW LV VKLSSLQJ JRRGV WR
D (8 FRXQWU\ ZKHUH WKH\ GRQ
W KDYH D ORFDO EUDQFK PXVW DSSRLQW D UHSUHVHQWDWLYH
IRU H[WHQGHG SURGXFHU UHVSRQVLELOLW\ LQ HDFK RI WKRVH FRXQWULHV �.UDKO� ������
/DVWO\� LW UHTXLUHV FRXQWULHV ZLWKLQ WKH (8 WR UHGXFH WKH DPRXQW RI SODVWLF
SDFNDJLQJ ZDVWH E\ ��� E\ ����� DQG E\ ����� DOO SODVWLF SDFNDJLQJ PDWHULDO PXVW
EH UHF\FOHG WR �� SHUFHQW �(XURSHDQ &RPPLVVLRQ� ����� (XURSHDQ 3DUOLDPHQW�
����D� 1lULQJVOLYHWV 3URGXFHQWDQVYDU� ������ 2Q WKH RWKHU KDQG� LW LV VWDWHG WKDW
SDSHU DV D VXEVWLWXWH WR SODVWLF LV QRW D SURSHU DOWHUQDWLYH �0HQJ HW DO�� ������
5HVHDUFK E\ WKH (XURSHDQ (QYLURQPHQWDO %XUHDX ������ VKRZV WKDW SDSHU�EDVHG
PDWHULDOV FUHDWH GHIRUHVWDWLRQ DQG UHTXLUH ODUJH DPRXQWV RI ZDWHU� DV ZHOO DV
FKHPLFDOV� VRPH KD]DUGRXV RQHV� XVHG LQ SDSHU�EDVHG PDWHULDOV DUH SURYHQ WR
PLJUDWH LQWR IRRG �6LPRQHWWL HW DO�� ������

6XSSO\ FKDLQV DUH EHFRPLQJ PRUH FRPSOH[ GXH WR VKRUWHQLQJ SURGXFW OLIH F\FOHV�
QHZ WHFKQRORJLFDO GHYHORSPHQWV DQG PDUNHW XQFHUWDLQW\ �&KDQG HW DO��� ������ )RU
D )6& DFWLQJ RQ WKH JOREDO PDUNHW� WKH FKDOOHQJH UHJDUGLQJ UHJXODWLRQV DQG
UHTXLUHPHQWV JHWV HYHQ PRUH FRPSOH[� VLQFH LW LQYROYHV ERWK JOREDO EXW DOVR PDUNHW
VSHFLILF UHTXLUHPHQWV �+DHVVQHU HW DO�� ������ )RRG VDIHW\ UHJXODWLRQV YDU\
VLJQLILFDQWO\ IURP FRXQWU\ WR FRXQWU\ �0LWFKHOO� ������ DQG FRPSDQLHV PXVW
QDYLJDWH D FRPSOH[ ZHE RI UXOHV PDNLQJ VXUH IRRG TXDOLW\� ODEHOLQJ� DQG SDFNDJLQJ
FRPSO\ ZLWK WKHVH GLIIHUHQW OHJDO V\VWHPV �(XURSHDQ &RPPLVVLRQ� ����D�� %XW WKH
FRPSOH[LW\ RI D JOREDO VXSSO\ FKDLQ H[WHQGV EH\RQG UHJXODWLRQV� $ ODUJH� JOREDO
VXSSO\ FKDLQ LV LQKHUHQWO\ FRPSOH[� ZLWK PXOWLSOH LQWHUFRQQHFWHG SDUWLHV WKDW PDNHV
YLVLELOLW\� FRPPXQLFDWLRQ DQG FRRUGLQDWLRQ HYHQ KDUGHU �)ROWLQ 	 1DJ\� ������
9LVLELOLW\ LV RI JUHDW LPSRUWDQFH LQ WKH IRRG LQGXVWU\� FRQWULEXWLQJ WR SURGXFW VDIHW\
DQG UHTXLUHPHQW FRPSOLDQFH �$XQJ 	 &KDQJ� ����� *(3� ������ DQG EHWWHU
WUDFHDELOLW\ HQDEOHV FRPSDQLHV WR LGHQWLI\ SRWHQWLDO FRQWDPLQDWLRQ HDUOLHU DQG KHQFH
PLQLPL]H WKH LPSDFW RI D FULVLV �3Z&� ������ 7KH FRPSOH[ QDWXUH RI D ODUJH� JOREDO
VXSSO\ FKDLQ V\VWHP SUHVHQWV FKDOOHQJHV LQ ZHOO ZRUNLQJ YLVLELOLW\ �$XQJ 	 &KDQJ�
������ 5HODWLRQVKLSV EHWZHHQ QHWZRUN SDUWLFLSDQWV� IURP XSVWUHDP VXSSOLHUV WR
GRZQVWUHDP SDUWLHV� DUH W\SLFDOO\ LQWHUFRQQHFWHG LQ D QRQ�OLQHDU PDQQHU �&KHQJ HW
DO�� ������ 7KLV FRPSOH[LW\ PDNHV LW QRW RQO\ FKDOOHQJLQJ WR XQGHUVWDQG� SUHGLFW� RU
FRQWURO VXSSO\ FKDLQ QHWZRUNV �+XDQJ HW DO�� ������ EXW DOVR WR HQVXUH WKH
FRPPXQLFDWLRQ LV ZRUNLQJ EHWZHHQ DOO VWDNHKROGHUV �&KHQJ HW DO�� ������
&RRUGLQDWLRQ EHWZHHQ DOO VWDNHKROGHUV PXVW EH ZRUNLQJ� LQ RUGHU IRU WKH VXSSO\
FKDLQ QRW WR H[SHULHQFH GLVUXSWLRQV RU RWKHU VKRUWDJHV �+XDQJ HW DO�� ������ 6XSSO\
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FKDLQV DUH WKHUHIRUH DQG QRZDGD\V LQFUHDVLQJO\ UHOLDQW RQ LQIRUPDWLRQ VKDULQJ�
H[SRVLQJ FRPSDQLHV DQG VXSSO\ FKDLQV WR DQRWKHU ULVN� OHDNDJH RI LQIRUPDWLRQ
VKDUHG EHWZHHQ VWDNHKROGHUV �&ROLFFKLD HW DO�� ������ (IIHFWLYH FRPPXQLFDWLRQ
LQYROYHV WLPHO\ DQG DFFXUDWH LQIRUPDWLRQ VKDULQJ DPRQJ DOO SDUWLHV� ZKHUH GHOD\V
RU LQFRQVLVWHQFLHV LQ FRPPXQLFDWLRQ FDQ OHDG WR GLVUXSWLRQV DQG UHGXFHG HIILFLHQF\
�&ROLFFKLD HW DO�� ������ $OWKRXJK LW LV DUJXHG WKDW FRPSOH[ VXSSO\ FKDLQV FDQ RIIHU
D VWUDWHJLF DGYDQWDJH WR D ILUP¶V EXVLQHVV REMHFWLYH LI KDQGOHG LQ DQ HIILFLHQW ZD\
�$LWNHQ HW DO�� ������ 7KH SHUIRUPDQFH RI D VXSSO\ FKDLQ LV GLUHFWO\ UHVSRQVLEOH IRU
WKH RUJDQL]DWLRQ¶V SHUIRUPDQFH� DQG WKH RSWLPL]DWLRQ RI WKH VXSSO\ FKDLQ DQG
FRQWURO RI WKH FRPSOH[LW\ LV KHQFH LPSRUWDQW IRU WKH RYHUDOO SHUIRUPDQFH �&KDQG HW
DO�� ������

,Q UHFHQW \HDUV� JOREDO VXSSO\ FKDLQV KDYH IDFHG PDQ\ FKDOOHQJHV� OLNH GHPDQG
IOXFWXDWLRQ� GLVUXSWLRQV DQG WUDQVSRUWDWLRQ FRUULGRUV� ZKLOH EHLQJ SXW XQGHU D ORW RI
SUHVVXUH IURP FXVWRPHUV �)ROWLQ 	 1DJ\� ���� �� 2QH FULWLFDO SURFHVV LQ WKH VXSSO\
FKDLQ LV WKH WUDQVSRUWDWLRQ� DQG D ODUJHU� JOREDO DQG PRUH FRPSOH[ VXSSO\ FKDLQ
PDNHV WKLV HYHQ PRUH FULWLFDO �)ROWLQ 	 1DJ\� ����� 3DWUDVKNRY 	 6XUHVK� ������
'XULQJ UHFHQW \HDUV WKHUH KDV EHHQ DQ LQFUHDVHG ULVN RI GLVUXSWLRQV� PHDQLQJ
WUDQVSRUWDWLRQ PLJKW WDNH ORQJHU WKDQ H[SHFWHG� )RU D )6& WKLV FDQ EH FULWLFDO VLQFH
IRRG KDV D EHVW EHIRUH GDWH DQG KDV WR DUULYH DW LWV GHVWLQDWLRQ DQG EH VROG ZLWKLQ
WKLV GDWH �/LYVPHGHOVYHUNHW� ������ SXWWLQJ H[WUD SUHVVXUH RQ WKH WUDQVSRUW
SDFNDJLQJ VROXWLRQV WR KDQGOH ORQJHU WUDQVSRUWDWLRQV� WHPSHUDWXUH UHTXLUHPHQWV DQG
SURORQJLQJ VKHOI OLIH RI SURGXFWV �*ULPP HW DO�� ���� �� 7KH GLVWDQFH EHWZHHQ
VXSSOLHUV DQG HQG FRQVXPHUV UHVXOW LQ D ELJ FKDOOHQJH LQ PDQDJLQJ WKH VXSSO\ FKDLQ
WR EH HQYLURQPHQWDOO\ HIIHFWLYH �.REHUJ 	 /RQJRQL� ������ 9LVLELOLW\ LV RQFH DJDLQ
DQ LPSRUWDQW SDUW RI PDQDJLQJ WKH VXSSO\ FKDLQ� DQG HQYLURQPHQWDO DQG HFRQRPLF
RXWFRPHV KDYH WR EH HYDOXDWHG RQ D UHJXODU EDVLV �*ULPP HW DO�� ������ (IIHFWLYH
6&0 UHTXLUHV FRQWLQXRXV DQG FDUHIXO FRQVLGHUDWLRQ DQG FRPPXQLFDWLRQ ZLWK DOO
OHYHOV RI VWDNHKROGHUV� SDUWLFXODUO\ UHJDUGLQJ VXVWDLQDELOLW\ DQG IRRG VDIHW\
FRQFHUQV �*ULPP HW DO�� ������

7KH DFFHOHUDWLRQ RI JOREDOL]DWLRQ KDV GULYHQ FXVWRPHUV WR HVWDEOLVK SDUWQHUVKLSV
ZLWK WKLUG�SDUW\ ORJLVWLFV ��3/� SURYLGHUV WR HIILFLHQWO\ RXWVRXUFH WKHLU ORJLVWLFV
RSHUDWLRQV DQG WR NHHS WKHLU FRUH EXVLQHVVHV �)ROWLQ 	 1DJ\� ����� 3UHPNXPDU HW
DO�� ����� 'DUNR 	 9ODFKRV� ������ 7KH HIILFLHQF\ RI ORJLVWLFV LV FUXFLDO IRU WKH
IXQFWLRQLQJ RI WKH JOREDO HFRQRP\� DQG SURYLGHV RUJDQL]DWLRQV ZLWK D FRPSHWLWLYH
DGYDQWDJH �3UHNXPDU HW DO�� ������ 2XWVRXUFLQJ ORJLVWLFV WR WKLUG�SDUW\ SURYLGHUV
LQWURGXFHV FHUWDLQ ULVNV� QRWDEO\ ORVV RI FRQWURO DQG FRPPXQLFDWLRQ FKDOOHQJHV
�'DUNR 	 9ODFKRV� ������ :KHQ FRPSDQLHV KDQG RYHU ORJLVWLFV RSHUDWLRQV WR �3/
SURYLGHUV� WKH\ UHOLQTXLVK GLUHFW RYHUVLJKW� SRWHQWLDOO\ OHDGLQJ WR GLVFUHSDQFLHV LQ
VHUYLFH TXDOLW\ DQG DOLJQPHQW ZLWK FRUSRUDWH YDOXHV �3UHPNXPDU HW DO�� ������
$GGLWLRQDOO\� HIIHFWLYH FROODERUDWLRQ DQG FUHDWLQJ FROODERUDWLYH UHODWLRQVKLSV ZLWK D
�3/ SURYLGHU LV RQH RI WKH LPSRUWDQW FKDOOHQJHV RUJDQL]DWLRQV IDFH �'DUNR 	
9ODFKRV� ������ VRPHWKLQJ WKDW GHPDQGV UREXVW FRPPXQLFDWLRQ FKDQQHOV
�3UHNXPDU HW DO�� ������ 0LVXQGHUVWDQGLQJV RU LQIRUPDWLRQ GHOD\V FDQ GLVUXSW
VXSSO\ FKDLQ IORZV� LPSDFWLQJ GHDGOLQHV DQG RSHUDWLRQDO HIILFLHQF\ �3DWUDVKNRY 	
6XUHVK� ������ )RFXV DUHDV IRU RUJDQL]DWLRQV XVLQJ �3/V VKRXOG WKHUHIRUH EH RQ
LPSURYLQJ FXVWRPHU RULHQWDWLRQ� EXLOGLQJ ORQJ ODVWLQJ UHODWLRQVKLSV DQG FRQVLGHU
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WKH �3/ SURYLGHUV DV ORQJ WHUP VWUDWHJLF SDUWQHUV �*RYLQGDQ 	 &KDXGKXUL� �����
'DUNR 	 9ODFKRV� ������
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7KH DUHD RI WUDQVSRUW SDFNDJLQJ VROXWLRQV DW RUJDQL]DWLRQV RSHUDWLQJ LQ WKH IRRG
LQGXVWU\ KDV EHHQ DQDO\]HG IURP DQ DFDGHPLF SHUVSHFWLYH ZLWK IRFXV RQ ERWK WKH
WHFKQLFDO VROXWLRQV DQG LWV FRQFHUQHG SURFHVVHV LQ DQ RUJDQL]DWLRQ� $ VXSSO\ FKDLQ
KDQGOLQJ IRRG KDV VKRZQ D YHU\ KLJK OHYHO RI FRPSOH[LW\ GXH WR LWV PDQ\
VWDNHKROGHUV DQG WKH VWULFW UHJXODWLRQV WKDW DSSO\ ZKHQ GLVWULEXWLQJ IRRG �+DHVVQHU
HW DO�� ����� 0DUVK 	 %XJXVX� ������ 7R DFKLHYH KLJK SHUIRUPDQFH LQ WKH )6& LW LV
HVVHQWLDO WR FRQVLGHU WKH SHUIRUPDQFH RI WKH SDFNDJLQJ VROXWLRQV DQG LWV V\VWHP�
HQVXULQJ WKDW JRRGV FDQ PRYH VDIHO\ IURP VXSSOLHU WR HQG FRQVXPHU �*(3� ������
7RGD\� WKH UHJXODWLRQV DQG UHTXLUHPHQWV RQ SDFNDJHV DUH PDQ\� FRPLQJ IURP ERWK
JRYHUQPHQWV EXW DOVR WKH FRQVXPHU� ZKR DUH LQFUHDVLQJO\ DZDUH RI WKH HIIHFWV
SURGXFWV KDYH IURP D VXVWDLQDELOLW\ SRLQW RI YLHZ �'HORLWWH� ������

7KHUH DUH PDQ\ FKDOOHQJHV LQ PDQDJLQJ D )6&� HVSHFLDOO\ LQ D JOREDO RQH VLQFH WKH
FRPSOH[LW\ LQFUHDVHV ZLWK HYHU\ DFWRU LQYROYHG� SXWWLQJ H[WUD SUHVVXUH RQ WKH
SURFHVVHV UHYROYLQJ DURXQG WKH VXSSO\ FKDLQ� 2QH FKDOOHQJH HYHU\ VXSSO\ FKDLQ
PDQDJHU IDFHV LV WR RSWLPL]H WKH ORJLVWLFDO RSHUDWLRQV ERWK HFRQRPLFDOO\ DQG
HQYLURQPHQWDOO\ DQG WKHUH DUH PDQ\ WUDGH RIIV ZLWK PRVW GHFLVLRQV �1RRUDLH 	
3DUDVW� ������ ,Q RUGHU IRU DQ RUJDQL]DWLRQ ZLWKLQ WKH IRRG LQGXVWU\ WR RSHUDWH
HIILFLHQWO\ WKH WUDQVSRUW SDFNDJLQJ VROXWLRQV DV ZHOO DV WKH SURFHVVHV LQFOXGHG LQ WKH
)6& QHHG WR EH SHUIRUPLQJ ZHOO� 7R XQGHUVWDQG ZKDW SURFHVVHV DUH LPSRUWDQW DQG
KRZ WKH\ FDQ EH LPSURYHG WR LQFUHDVH VXSSO\ FKDLQ HIILFLHQF\� D FDVH VWXG\ KDV
EHHQ SHUIRUPHG HYDOXDWLQJ WKH FXUUHQW VWDWH RI D FRPSDQ\¶V )6& DQG IXUWKHU DOVR
KRZ LWV IRRG SDFNDJLQJ RSHUDWLRQV FDQ EH LPSURYHG FUHDWLQJ LQFUHDVHG HIILFLHQF\�
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7KH SXUSRVH RI WKLV WKHVLV LV WR DVVHVV WKH FXUUHQW VWDWH RI ZD\V RI IRRG SDFNDJLQJ
RSHUDWLRQ SURFHVVHV� DV ZHOO DV XQGHUVWDQG ZKDW FRQVWLWXHQW SURFHVVHV FDQ EH
LPSURYHG WR LQFUHDVH HIILFLHQF\� )RRG SDFNDJLQJ RSHUDWLRQV UHIHU WR ERWK ORJLVWLFV
DQG SDFNDJLQJ LQQRYDWLRQ SURFHVVHV� VXFK DV WUDQVSRUWDWLRQ DQG ZDUHKRXVLQJ
SURFHVVHV DQG SDFNDJLQJ GHYHORSPHQW� VXSSOLHU UHODWHG DQG PDQDJHPHQW SURFHVVHV
UHVSHFWLYHO\� 7R IXOILOO WKH SXUSRVH� WKH IROORZLQJ 5HVHDUFK 4XHVWLRQ �54� ZLOO EH
LQYHVWLJDWHG�

54� +RZ FDQ IRRG SDFNDJLQJ RSHUDWLRQV EH LPSURYHG WR LQFUHDVH
VXSSO\ FKDLQ HIILFLHQF\"

��



��� )2&86 	 '(/,0,7$7,216

7KH IRFXV RI WKLV WKHVLV LV SULPDULO\ WR ILQG DQG LQYHVWLJDWH FKDOOHQJHV DQG
RSSRUWXQLWLHV IRU WUDQVSRUW DQG ORJLVWLFV SDFNDJLQJ VROXWLRQV ZLWKLQ D )6&� 7KHVH
FKDOOHQJHV DQG RSSRUWXQLWLHV ZLOO EH UHODWHG WR HIILFLHQF\� 7KH VFRSH RI WKLV WKHVLV LV
FRQILQHG WR D VLQJOH FDVH VWXG\� FRQFHQWUDWLQJ RQ D SDUWLFXODU EXVLQHVV XQLW ZLWKLQ
WKH RUJDQL]DWLRQ� 7KLV IRFXV FHQWHUV RQ WKH GLUHFWLYHV DQG JXLGHOLQHV IURP WKH FDVH
FRPSDQ\� 7KH UHVHDUFK ZLOO EH OLPLWHG WR ORFDO UDQJH IORZV� PHDQLQJ WKDW WKH
VWXGLHG VXSSO\ FKDLQ ZLOO RQO\ IRFXV RQ WKH IORZ IURP 6ZHGLVK ILUVW WLHU VXSSOLHUV WR
D ILUVW WLHU FXVWRPHU LQ VRXWKHUQ 6ZHGHQ�

7KH SDFNDJLQJ VROXWLRQV VWXGLHG FRPH IURP D SRUWIROLR RI ³SUREOHPDWLF SURGXFWV´
JLYHQ E\ WKH FDVH FRPSDQ\� 7KH SURGXFWV FRPH IURP GLIIHUHQW SURGXFW DUHDV�
FDWHJRULHV DQG EUDQGV� DQG DUH WKHUHIRUH DVVXPHG WR UHSUHVHQW WKH RUJDQL]DWLRQ¶V
RSHUDWLRQV DV D ZKROH� $OO IHDWXUHV UHODWHG WR GHVLJQ DQG YLVXDO DWWULEXWHV DUH
H[FOXGHG IURP WKH VWXG\� DQG WKH IRFXV OLHV ZLWKLQ WKH HIILFLHQF\ DQG HIIHFWLYHQHVV
RI WKH SDFNDJLQJ V\VWHP� 7KH SURGXFWLRQ SURFHVVHV RI WKH DFWXDO SDFNDJLQJ ZLOO QRW
EH FRQVLGHUHG LQ WKLV VWXG\� VLQFH WKLV LV DQ RXWVRXUFHG DFWLYLW\ IURP WKH FDVH
FRPSDQ\� DQG QRW HQRXJK LQIRUPDWLRQ DQG GDWD DUH DFFHVVHG LQ RUGHU WR LQYROYH WKLV
LQ WKH VWXG\�

��� 6758&785( 2) 7+(6,6

7KLV WKHVLV FRQVLVWV RI VL[ FKDSWHUV� DOO H[SODLQLQJ GLIIHUHQW UHVHDUFK SKDVHV� ZKLFK
FDQ EH VHHQ LQ )LJXUH ��� EHORZ ZLWK WKH FRUUHVSRQGLQJ RXWSXWV� 7KH GLIIHUHQW
SKDVHV DQG RXWSXWV HYHQWXDOO\ DUULYH DW WKH ILQDO ILQGLQJV WKDW IXOILOOV WKLV WKHVLV¶V
SXUSRVH�

,Q &KDSWHU � ,QWURGXFWLRQ� WKH EDFNJURXQG� SUREOHP GHILQLWLRQ� SXUSRVH RI WKLV
VWXG\� 54 DQG IRFXV DQG GHOLPLWDWLRQV DUH SUHVHQWHG�

,Q &KDSWHU � /LWHUDWXUH 5HYLHZ� H[LVWLQJ GHILQLWLRQV DQG WKHRU\ DUH GHVFULEHG DQG
SUHVHQWHG� 7KH GHILQLWLRQ RI SDFNDJLQJ ORJLVWLFV DQG VXSSO\ FKDLQ PDQDJHPHQW DUH
LQWURGXFHG DORQJ ZLWK FRPPRQ FKDOOHQJHV UHODWHG WR ORJLVWLFV SURFHVVHV DQG
GLIIHUHQW ZD\V RI ZRUNLQJ ZLWK WKHVH�

,Q &KDSWHU � 0HWKRGRORJ\� WKH UHVHDUFK RYHUYLHZ DQG FDVH VWXG\ UHVHDUFK DSSURDFK
DUH SUHVHQWHG� 7KH FDVH VWXG\ GHVLJQ LV H[SODLQHG� DQG WKH VHOHFWHG FDVH LV
LQWURGXFHG� 7KH SUHSDUDWLRQ� FROOHFWLRQ DQG DQDO\VLV RI GDWD LV GLVFXVVHG LQ WKLV
FKDSWHU� 7KLV LQFOXGHV KRZ GDWD WKURXJK LQWHUYLHZV� GRFXPHQWDWLRQ� UHFRUGV DQG
REVHUYDWLRQV KDV EHHQ JDWKHUHG� DQG ZKDW LV LPSRUWDQW ZKHQ FROOHFWLQJ GDWD LV
EHLQJ GLVFXVVHG� 7KH LQWHUYLHZ JXLGH XVHG LV LQWURGXFHG LQ WKLV FKDSWHU� DV ZHOO DV
KRZ WKH REVHUYDWLRQV KDYH EHHQ FDUULHG RXW� 7KH GDWD DQDO\VLV VWHSV DUH GHVFULEHG�
DORQJ ZLWK WKH PRGHOV XVHG IRU WKH DQDO\VLV� )LQDOO\� WKLV FKDSWHU DGGUHVVHV WKH
FUHGLELOLW\ DQG YDOLGLW\ RI WKLV VWXG\�

��



)LJXUH ���� 7KH VWUXFWXUH RI WKH WKHVLV ZLWK HDFK FKDSWHU DQG LWV FRUUHVSRQGLQJ
UHVHDUFK SKDVH DQG RXWSXW�

,Q &KDSWHU � &DVH 'HVFULSWLRQ DQG )LQGLQJV� WKH FKRVHQ FDVH WR EH VWXGLHG LV
GHVFULEHG� DQG WKH FDVH VWXG\ ILQGLQJV DUH SUHVHQWHG XVLQJ VFRUHFDUGV DQG VXSSO\
FKDLQ PDSSLQJ� 7KH ILQGLQJV DUH DQDO\]HG DV ZHOO LQ WKLV FKDSWHU�

,Q &KDSWHU � 5HVXOW DQG 'LVFXVVLRQ� WKH ILQGLQJV IURP FKDSWHU � DUH GLVFXVVHG
XVLQJ WKHRU\ IURP WKH OLWHUDWXUH UHYLHZ� 6XJJHVWLRQV RI ZKDW WR LPSURYH LV DOVR
SUHVHQWHG LQ WKLV FKDSWHU� DQG KRZ WKLV FRXOG SRWHQWLDOO\ LQFUHDVH WKH HIILFLHQF\ DQG
HIIHFWLYHQHVV RI WKH VXSSO\ FKDLQ RSHUDWLRQV�

,Q &KDSWHU � &RQFOXVLRQ� WKH DQVZHU WR WKH UHVHDUFK TXHVWLRQ LV SUHVHQWHG� WRJHWKHU
ZLWK WKH ILQDO UHPDUNV� ,Q DGGLWLRQ� WKLV FKDSWHU H[SORUHV WKH FRQFOXVLRQ¶V DQG
UHFRPPHQGDWLRQ¶V FRQWULEXWLRQ IRU ERWK WKHRUHWLFDO DQG SUDFWLFDO DSSOLFDWLRQV� 7R
FRQFOXGH� WKH OLPLWDWLRQV RI WKH VWXG\ DV ZHOO DV VXJJHVWLRQV IRU IXWXUH UHVHDUFK DQG
IXUWKHU LQYHVWLJDWLRQV DUH SUHVHQWHG�

��



�� /,7(5$785( 5(9,(:

,Q WKLV FKDSWHU H[LVWLQJ GHILQLWLRQV DQG WKHRU\ DUH SUHVHQWHG� 7KH FRQFHSW RI VXSSO\
FKDLQ PDQDJHPHQW �6&0� LV GHVFULEHG ZLWK H[WUD HIIRUW SXW LQWR 6&0 LQ WKH IRRG
LQGXVWU\� )XUWKHUPRUH� WKH GHILQLWLRQV RI SDFNDJLQJ DQG SDFNDJLQJ ORJLVWLFV DUH
GHVFULEHG DQG FRPPRQ FKDOOHQJHV UHODWHG WR WKH ORJLVWLFV SURFHVVHV DUH LQWURGXFHG�
/DVWO\� ZD\V RI ZRUNLQJ ZLWK SHUIRUPDQFH PHDVXUHPHQW� HVSHFLDOO\ LQ WKH VXSSO\
FKDLQ� DUH GHVFULEHG�

��� 6833/< &+$,1 0$1$*(0(17 $1'
/2*,67,&6

7R XQGHUVWDQG WKH GHILQLWLRQ RI VXSSO\ FKDLQ PDQDJHPHQW �6&0�� LW LV ILUVW
LPSRUWDQW WR XQGHUVWDQG WKH PHDQLQJ RI VXSSO\ FKDLQ ZKLFK HDVLO\ FDQ EH GHVFULEHG
DV D VHW RI FRPSDQLHV IRUZDUGLQJ PDWHULDOV� )XUWKHUPRUH� LW RIWHQ FRQVLVWV RI ILYH
GLIIHUHQW IORZV ZKLFK DUH WKH IORZV RI LQIRUPDWLRQ� PDWHULDOV� PRQH\� PDQSRZHU
DQG FDSLWDO HTXLSPHQW �0HQW]HU HW DO�� ������ $QRWKHU GHILQLWLRQ LV ³WKH IXQFWLRQV
ZLWKLQ DQG RXWVLGH D FRPSDQ\ WKDW HQDEOH WKH YDOXH FKDLQ WR PDNH SURGXFWV DQG
SURYLGH VHUYLFHV WR WKH FXVWRPHU´ �/XPPXV 	 9RNXUND� ������ +RZHYHU� 0HQW]HU
HW DO� ������ SUHVHQWHG DQ XOWLPDWH GHILQLWLRQ RI 6&0 DV D UHVXOW RI DQ HODERUDWH
OLWHUDWXUH UHYLHZ RI WKH VXEMHFW DV�

³7KH V\VWHPLF� VWUDWHJLF FRRUGLQDWLRQ RI WKH WUDGLWLRQDO EXVLQHVV IXQFWLRQV DQG WKH
WDFWLFV DFURVV WKHVH EXVLQHVV IXQFWLRQV ZLWKLQ D SDUWLFXODU FRPSDQ\ DQG DFURVV
EXVLQHVVHV ZLWKLQ WKH VXSSO\ FKDLQ� IRU WKH SXUSRVHV RI LPSURYLQJ WKH ORQJ�WHUP
SHUIRUPDQFH RI WKH LQGLYLGXDO FRPSDQLHV DQG WKH VXSSO\ FKDLQ DV D ZKROH�´

0RUHRYHU� WKH\ FUHDWHG D PRGHO VKRZLQJ WKH IORZV DQG IXQFWLRQV� WU\LQJ WR
YLVXDOL]H WKH VWUXFWXUH RI D VXSSO\ FKDLQ� 7KH GLIIHUHQW IORZV WKDW DFW ERWK
GRZQVWUHDP DQG XSVWUHDP DUH SURGXFWV� VHUYLFHV� LQIRUPDWLRQ DQG ILQDQFLDO
UHVRXUFHV DQG DOVR GHPDQG ZKLFK IORZV LQ DQ XSVWUHDP GLUHFWLRQ DQG IRUHFDVWV WKDW
PRYHV GRZQVWUHDP �0HQW]HU HW DO�� ������ 7KH GHPDQG FDQ EH GHVFULEHG DV
FXVWRPHUV SXOOLQJ SURGXFWV DQG�RU VHUYLFHV WKURXJK WKH VXSSO\ FKDLQ� ZKHUHDV
IRUHFDVWV DQG WKH SURFHVVLQJ RI SURGXFWV DQG�RU VHUYLFHV LV WKH LQGXVWU\ SXVKLQJ
WKHP WKURXJK WKH VXSSO\ FKDLQ �+DHVVQHU HW DO�� ������ 7KHQ WKHUH DUH WKH GLIIHUHQW
EXVLQHVV XQLWV LQ D FRPSDQ\ LQYROYHG LQ GLIIHUHQW ZD\V LQ WKH VXSSO\ FKDLQ�
0DUNHWLQJ� VDOHV� UHVHDUFK DQG GHYHORSPHQW �5	'�� IRUHFDVWLQJ� SURGXFWLRQ�
SXUFKDVLQJ� ORJLVWLFV� LQIRUPDWLRQ V\VWHPV� ILQDQFH DQG FXVWRPHU VHUYLFH DUH DOO
IXQFWLRQV WKDW SOD\ D YLWDO UROH IRU DQ HIILFLHQW VXSSO\ FKDLQ �0HQW]HU HW DO�� ������
)RU WKHVH IXQFWLRQV WR FUHDWH HIILFLHQF\ LW LV HVVHQWLDO WKDW WKH\ RYHUFRPH IXQFWLRQDO

��



VLORV DQG ZRUN RQ WKHLU LQWHJUDWLRQ �&UR[WRQ HW DO�� ������ $GGLWLRQDOO\� ERWK
LQWHU�IXQFWLRQDO FRRUGLQDWLRQ HPSKDVL]HG DV FRPPXQLFDWLRQ� WUXVW� ULVN�
GHSHQGHQFH DQG EHKDYLRU DQG LQWHU�FRUSRUDWH FRRUGLQDWLRQ UHODWLQJ WR IXQFWLRQDO
VKLIWLQJ� WKLUG�SDUW\ SURYLGHUV� UHODWLRQVKLS PDQDJHPHQW DQG VXSSO\ FKDLQ VWUXFWXUH
QHHG WR EH PDQDJHG SURSHUO\ �0HQW]HU HW DO�� ������

)LJXUH ���� $ PRGHO RI VXSSO\ FKDLQ PDQDJHPHQW �0HQW]HU HW DO�� ������

7KHUH DUH DOVR WKUHH GLIIHUHQW OHYHOV RI VXSSO\ FKDLQV ZKLFK DUH GLUHFW� H[WHQGHG DQG
XOWLPDWH VXSSO\ FKDLQV ZKHUH D GLUHFW VXSSO\ FKDLQ DLPV DW D VXSSO\ FKDLQ
FRPSOH[LW\ FRQVLVWLQJ RI D ILUP� D VXSSOLHU DQG D GLUHFW FXVWRPHU� $Q H[WHQGHG
VXSSOLHU LV VRPHZKDW PRUH FRPSOH[ VLQFH LW LQFOXGHV ERWK ILUVW DQG VHFRQG WLHU
VXSSOLHUV DQG ILUVW DQG VHFRQG WLHUV FXVWRPHUV� 7KH PRVW FRPSOH[ YHUVLRQ RI D
VXSSO\ FKDLQ LV WKH XOWLPDWH RQH ZKLFK LQYROYHV DOO IORZV XSVWUHDP DQG
GRZQVWUHDP� L�H IURP UDZ PDWHULDO WR HQG FRQVXPHU� �0HQW]HU HW DO� ����� 7KLV LV
VKRZQ LQ )LJXUH ���� $SDUW IURP FRPSOH[LW\ UHODWHG WR PDQ\ VXSSOLHUV DQG
FXVWRPHUV WKHUH DUH DOVR LQWHUQDO FRPSOH[LW\ ZLWKLQ DQ RUJDQL]DWLRQ� YHUWLFDO DQG
KRUL]RQWDO FRPSOH[LW\ DQG G\QDPLF FRPSOH[LW\� 7KH G\QDPLF FRPSOH[LW\ UHIHUV WR
WKH GLIILFXOWLHV WKDW FRPH ZLWK D IDVW FKDQJLQJ HQYLURQPHQW UHODWHG WR GHPDQG
IRUHFDVWLQJ� GHOLYHU\ DFFXUDF\ DQG OHDG WLPHV �,IWLNKDU HW DO�� ������ %\ PDQDJLQJ
ERWK VWUXFWXUDO DQG G\QDPLF FRPSOH[LW\ WKH FKDQFH RI FUHDWLQJ D ORQJ ODVWLQJ DQG
HIILFLHQW VXSSO\ FKDLQ ZLWK D KLJK OHYHO RI UREXVWQHVV LQFUHDVHV GUDVWLFDOO\� :KHQ
GRLQJ VR LW LV LPSRUWDQW WR FRQVLGHU HYHU\WKLQJ IURP XQSUHGLFWDEOH GHPDQG DQG
VXSSO\ WR ORJLVWLFDOO\ PDQDJLQJ JOREDO GLVWULEXWLRQ DQG JRRG SDUWQHUVKLS ZLWK RWKHU
VWDNHKROGHUV LQYROYHG LQ WKH VXSSO\ FKDLQ �,IWLNKDU� $OL� 6WHYHQVRQ� ������

��



)LJXUH ���� 7KUHH GLIIHUHQW FRPSOH[LW\ OHYHOV RI D VXSSO\ FKDLQ �0HQW]HU HW DO��
�����

0RUHRYHU� WKHUH DUH WZR GLVWLQFW SDUWV RI 6&0� PDQDJHPHQW SKLORVRSK\ ZKLFK
GUDZ DWWHQWLRQ WR WKH LPSRUWDQFH RI D V\VWHP YLHZ RI WKH VXSSO\ FKDLQ� VHHLQJ WKH
HQWLUH VXSSO\ FKDLQ DV RQH� 7KH RWKHU SDUW LV DFWLYLWLHV QHHGHG WR LPSOHPHQW WKLV
6&0 SKLORVRSK\ LQWR WKH RUJDQL]DWLRQ� 0DQDJHPHQW SKLORVRSK\ LPSOLHV QRW RQO\
FRQVLGHULQJ WKH ORJLVWLFDO SDUWV RI D VXSSO\ FKDLQ EXW DOVR WKH VWUDWHJLF GHFLVLRQ
PDNLQJ DQG RWKHU LPSRUWDQW IXQFWLRQV LQYROYHG LQ FUHDWLQJ YDOXH IRU WKH HQG
FRQVXPHU� 7R GR VR� WKHUH DUH WKUHH LPSRUWDQW DVSHFWV WR FRQVLGHU� KDYLQJ D V\VWHP
DSSURDFK� D VWUDWHJLF RULHQWDWLRQ DQG IRFXVLQJ RQ ZKDW WKH XOWLPDWH FXVWRPHU ZDQWV
DQG QHHGV �0HQW]HU HW DO�� ������ 7KH DFWLYLWLHV QHHGHG WR VXFFHVVIXOO\ LPSOHPHQW
WKH 6&0 SKLORVRSK\ DUH LQWHJUDWHG EHKDYLRU� PXWXDOO\ VKDULQJ LQIRUPDWLRQ�
PXWXDOO\ VKDULQJ ULVN DQG UHZDUG� FRRSHUDWLRQ� WKH VDPH JRDOV DQG WKH VDPH IRFXV
RQ VHUYLQJ FXVWRPHUV� LQWHJUDWLRQ RI SURFHVVHV DQG SDUWQHUV WR EXLOG DQG PDLQWDLQ
ORQJ�WHUP UHODWLRQVKLSV� ,QWHJUDWHG EHKDYLRU UHIHUV WR LQYROYLQJ H[WHUQDO SDUWQHUV LQ
D FRPSDQ\
V SURFHVVHV DQG RQH DFWLYLW\ WKDW LV QHHGHG WR GR WKDW VXFFHVVIXOO\ LV WR
IUHTXHQWO\ VKDUH LQIRUPDWLRQ DQG JLYH XSGDWHV WR GLIIHUHQW VWDNHKROGHUV LQ WKH 6&�
0RUHRYHU LW LV LPSRUWDQW WR VKDUH ULVN DQG UHZDUG VLQFH WKDW LV RQH ZD\ RI ILQGLQJ
PXWXDO LQFHQWLYHV ZKLFK ZLOO UHVXOW LQ D PXFK PRUH HIILFLHQW VXSSO\ FKDLQ DQG D
VWURQJHU IHHOLQJ RI SDUWQHUVKLS UDWKHU WKDQ LQGLYLGXDO SDUWV �0HQW]HU HW DO�� ������
�.DFKH� ) 	 6HXULQJ� 6� ����� VWDWHV WKDW KDYLQJ DQ LQWHJUDWHG VWUDWHJ\ RYHU
FRPSDQ\ ERXQGDULHV ZLOO DIIHFW HYHU\RQH SRVLWLYHO\� $GGLWLRQDOO\� WKH\ SXW OLJKW RQ
WKH LPSRUWDQFH RI FROODERUDWLRQ EHWZHHQ GLIIHUHQW VWDNHKROGHUV� HPSKDVL]LQJ KRZ
PXFK SURSHU LQIRUPDWLRQ VKDULQJ DIIHFWV WKH SHUIRUPDQFH SRVLWLYHO\�

����� 6XSSO\ &KDLQ 2ULHQWDWLRQ

6&0 FDQ DOVR EH GHVFULEHG DV D VHW RI SURFHVVHV WKDW QHHG WR EH PDQDJHG LQ D ZD\
WR EUHDN WKURXJK IXQFWLRQDO VLORV IRU WKH LQYROYHG SDUWLHV LQ WKH VXSSO\ FKDLQ� 7KHVH
SURFHVVHV DUH PDQDJHPHQW IRU FXVWRPHU UHODWLRQVKLS� FXVWRPHU VHUYLFH� GHPDQG�
IXOILOOPHQW UDWH� PDQXIDFWXULQJ� SURFXUHPHQW� 5	' DQG FRPPHUFLDOL]DWLRQ �0HQWHU
HW DO� ������ +RZ WR VWUXFWXUH WKHVH SURFHVVHV DQG DFWLYLWLHV PHQWLRQHG DERYH LV

��



RIWHQ UHIHUUHG WR DV VXSSO\ FKDLQ RULHQWDWLRQ �6&2� ZKLFK FDQ EH H[SODLQHG DV WKH
V\VWHPDWLF DQG VWUDWHJLF LPSOLFDWLRQV WKDW DQ RUJDQL]DWLRQ UHFRJQL]HV UHODWHG WR WKH
WDFWLFDO DFWLYLWLHV DQG SURFHVVHV LQ PDQDJLQJ GLIIHUHQW IORZV LQ D VXSSO\ FKDLQ
�0HQW]HU HW DO� ����� (VSHU� 'HIHH� 0HQW]HU� ������ )RU D FRPSDQ\ WR LPSOHPHQW D
VXFFHVVIXO 6&0 LW LV FUXFLDO WKDW VHYHUDO FRPSDQLHV ZLWKLQ WKH VXSSO\ FKDLQ DGRSW
WKH VDPH 6&2 PHDQLQJ WKDW WKH\ KDYH WR DFW EDVHG RQ DJUHHG DFWLRQV DQG
SURFHGXUHV WR EH DOLJQHG ZLWK WKH UHPDLQLQJ VWDNHKROGHUV� $FFRUGLQJ WR �0HQW]HU
HW DO�� ����� ³6&0 LV WKH LPSOHPHQWDWLRQ RI 6&2 DFURVV VXSSOLHUV DQG FXVWRPHUV´
DQG IRU D FRPSDQ\ WR EH DEOH WR LPSOHPHQW 6&0 LW LV UHTXLUHG WR ILUVW KDYH LWV 6&2
LQ SODFH� $GGLWLRQDOO\� 6&2 FDQ LPSO\ KDYLQJ VKDUHG YDOXHV DQG YLHZV RQ VWUDWHJ\
WR FUHDWH D EURDGHU XQGHUVWDQGLQJ WKURXJK WKH RUJDQL]DWLRQ KRZ WR JRYHUQ WKH
VXSSO\ FKDLQ� 0RUH VSHFLILFDOO\ LW PHDQV WKDW HPSOR\HHV ZLWKLQ DQ RUJDQL]DWLRQ
VKRXOG RSHUDWH ZLWK D V\VWHP YLHZ LQ PLQG� DGPLQLVWUDWLQJ WKH IORZV ZLWK D KROLVWLF
DSSURDFK ORRNLQJ DFURVV EXVLQHVV XQLW ERXQGDULHV DV ZHOO DV FRPSDQ\ ERXQGDULHV
�(VSHU HW DO�� ������

����� )RRG ,QGXVWU\

/RRNLQJ LQWR D YHU\ FRPSOH[ YHUVLRQ RI D VXSSO\ FKDLQ� WKH )6&� WKLV KDV PRUH
DVSHFWV WR FRQVLGHU FRPSDUHG WR D UHJXODU 6&� 7KH FRPSOH[LW\ SDUWLDOO\ FRPHV IURP
WKDW WKHUH XVXDOO\ LV D JUHDW DPRXQW RI VWDNHKROGHUV LQYROYHG LQ WKH SURGXFWLRQ RI
IRRG DQG LI RQH VWDNHKROGHU LV DIIHFWHG QHJDWLYHO\ LW GLUHFWO\ DIIHFWV WKH HQWLUH
VXSSO\ FKDLQ VLPLODUO\� $GGLWLRQDOO\ WKH FRPSOH[LW\ LV GXH WR WKDW D ORW RI IUHVK
SURGXFWV DUH KDQGOHG ZKLFK FRPHV ZLWK D ORW RI VDIHW\ UHJXODWLRQV� ,I WKHVH SURGXFWV
ZRXOG JR EDG RU WKH UHJXODWLRQV DUH EURNHQ LW UHVXOWV LQ IRRG ZDVWH ZKLFK FXUUHQWO\
LV WKH ELJJHVW LVVXH LQ WKH )6& WR KDQGOH �+DHVVQHU HW DO�� ������ $FFRUGLQJ WR
+DHVVQHU HW DO� ������ WZR WKLUGV RI DOO IRRG ZDVWH LV FDXVHG LQ WKH VXSSO\ FKDLQ DV
D UHVXOW RI SRRU ZDUHKRXVLQJ� GLVWULEXWLRQ DQG KDUYHVWLQJ� )XUWKHUPRUH� LW LV
LPSRUWDQW IRU PDQ\ FXVWRPHUV WKDW VXVWDLQDELOLW\ DVSHFWV DUH FRQVLGHUHG WKURXJK WKH
)6& PHDQLQJ WKDW WKLQJV OLNH QDWXUDO UHVRXUFHV� HQHUJ\ FRQVXPSWLRQ DQG ORFDO
SURGXFWLRQ DUH JHWWLQJ PXFK PRUH YDOXDEOH IRU FXVWRPHUV� ,Q RUGHU IRU
RUJDQL]DWLRQV WR PDQDJH WKHLU )6& WKH\ QHHG WR KDYH D VWUDWHJ\ WKDW VXSSRUWV ERWK
HFRQRPLF DQG VXVWDLQDEOH HIILFLHQF\ �+DHVVQHU HW DO�� ����� DQG IRU PDQDJHPHQW WR
EH DEOH WR VXFFHHG WKH\ QHHG VXSSRUWLQJ V\VWHPV DQG WRROV WKDW DUH DOLJQHG ZLWK
FKRVHQ VWUDWHJ\ WKURXJK WKH VXSSO\ FKDLQ �6PnURV� ������

,Q WRGD\
V IRRG LQGXVWU\ WKHUH DUH D ORW RI FKDQJHV KDSSHQLQJ ZKLFK QHHG WR EH
DGGUHVVHG WR NHHS UHOHYDQW� 6RPH FKDQJHV WKDW UHWDLOHUV QHHG WR FRQVLGHU DUH
RIIHULQJ DQ LQFUHDVHG UDQJH RI RSWLRQV� VKRUW VKHOI OLIH SURGXFWV JHWWLQJ PRUH
SRSXODU DQG DQ LQFUHDVHG GHPDQG IRU FRQYHQLHQFH� 7R PDQDJH WKHVH FKDQJHV DQ
RUJDQL]DWLRQ QHHGV WR KDYH D FOHDU VWUDWHJ\ DQG HYHQ PRUH LPSRUWDQWO\� D VXSSO\
FKDLQ WKDW PDWFKHV WKH FKRVHQ VWUDWHJ\ �6PnURV� ������ :LWK WKHVH FKDQJHV LQ DQ
DOUHDG\ FRPSOH[ VXSSO\ FKDLQ WKHUH DUH VRPH FKDOOHQJHV WKDW QHHG WR EH PDQDJHG
DQG WKDW LV FRPPXQLFDWLRQ� IOXFWXDWLQJ GHPDQG DQG IRRG VDIHW\� 6LQFH WKHUH DUH VR
PDQ\ DFWRUV LQYROYHG LQ D )6&� WKH FRPPXQLFDWLRQ JHWV PRUH FRPSOLFDWHG EHWZHHQ
WKHVH DFWRUV DQG KHQFH PRUH LPSRUWDQW WR PDQDJH� *RRG FRPPXQLFDWLRQ LQYROYHV
ERWK KDYLQJ SURSHU LQIRUPDWLRQ VKDULQJ EXW DOVR EXLOGLQJ VWURQJ SDUWQHUVKLS ZLWK

��



VWDNHKROGHUV DFURVV WKH 6&� 7KH IRRG LQGXVWU\ LV KLJKO\ GHSHQGHQW RQ VHDVRQDOLWLHV
DQG KROLGD\V ZKLFK ERWK FRQWULEXWH WR WKH YRODWLOH GHPDQG DQG KHQFH DOVR WKH
FRPSOH[LW\ LQ PDQDJHULDO DVSHFWV� 'HFLVLRQ PDNLQJ KDV WR EH IDVW DQG IRUHFDVWV
KDYH WR EH XSGDWHG UHJXODUO\� )XUWKHUPRUH� FRQVXPHUV DUH YHU\ VHQVLWLYH WR VKDSHV
DQG FRORUV RQ IRRG ZKLFK SXWV HYHQ PRUH SUHVVXUH RQ WKH )6& DQG 5	' WR NQRZ
WKHLU FRQVXPHUV ZHOO �+DHVVQHU HW DO�� ������ /DVWO\� WKHUH DUH FKDOOHQJHV WKDW FRPH
ZLWK UHJXODWLQJ IRRG VDIHW\ ZKLFK WDNHV SODFH DW HDFK VWHS RI WKH )6& DQG LQFUHDVHV
WKH ELJJHU WKH GLVWULEXWLRQ QHWZRUN LV� 7KLV IROORZV WKDW WKH WUDFHDELOLW\ RI WKH
SURGXFWV WKRXJK WKH VXSSO\ FKDLQ LV H[WUHPHO\ LPSRUWDQW ZKLFK IXUWKHU LQFUHDVHV
WKH GLIILFXOW\ RI PDQDJLQJ WKH GLIIHUHQW IORZV �+DHVVQHU HW DO�� ������

�=LPRQ HW DO�� ����� SUHVHQW VL[ ZD\V WR LPSURYH WKH EXVLQHVV SURFHVVHV DQG 6&0
XVLQJ ,62 ����� �6YHQVND LQVWLWXWHW I|U VWDQGDUGHU� ����� LQ D )6& E\ RUJDQL]LQJ
FOHDU FRPPXQLFDWLRQ� V\VWHPL]LQJ DFWLYLWLHV UHODWHG WR IRRG VDIHW\� RSWLPL]LQJ
UHVRXUFH XWLOL]DWLRQ� HIIHFWLYH SURFHVV FRQWURO� DGHTXDWH LGHQWLILFDWLRQ DQG
WUDFHDELOLW\� DQG LQFUHDVHG TXDOLW\ RI IRRG SURGXFWLRQ ZLWK IHDVLEOH UHSHDWDELOLW\�
7KHVH IXUWKHU DFFHQWXDWH WKH LPSRUWDQFH RI WKH WDFWLFDO DFWLYLWLHV QHHGHG IRU DQ
RSWLPL]HG 6&� ,W LV DOVR VWDWHG WKDW E\ LQFUHDVLQJ VXSSO\ FKDLQ HIILFLHQF\� WKH OHYHO
RI IRRG ZDVWH FDQ DOVR EH GHFUHDVHG DQG KHQFH LPSURYLQJ WKH HQYLURQPHQWDO
LPSDFW DQG FRVW HIILFLHQF\� 7R VXFFHVVIXOO\ UHDFK RSWLPL]HG VXSSO\ FKDLQ
HIILFLHQF\ WKH UHODWLRQVKLSV ZLWK VXSSOLHUV DQG FXVWRPHUV DUH DOVR PHQWLRQHG DV
FUXFLDO� 0RUHRYHU LW LV DOVR HVVHQWLDO WR FRQVLGHU WKH SDFNDJLQJ VROXWLRQV LQ D )6&
VLQFH WKH VHQVLWLYLW\ LV PXFK KLJKHU IRU WKRVH W\SHV RI SURGXFWV LQ UHJDUGV WR IRRG
VDIHW\ DQG KHQFH DOVR IRRG ZDVWH� �=LPRQ HW DO� �����

��� 3$&.$*,1* /2*,67,&6

,Q RUGHU WR SURSHUO\ DQVZHU WKH 54� NQRZOHGJH DERXW SDFNDJLQJ DQG SDFNDJLQJ
ORJLVWLFV DUH UHTXLUHG� 7R HYDOXDWH SDFNDJLQJ DQG KRZ SDFNDJLQJ DIIHFWV WKH
HIILFLHQF\ DQG HIIHFWLYHQHVV RI WKH VXSSO\ FKDLQ� DQ XQGHUVWDQGLQJ RI SDFNDJLQJ
DQG WKH SDFNDJLQJ V\VWHP¶V UROH ZLWKLQ WKH VXSSO\ FKDLQ LV QHFHVVDU\� %HIRUH GRLQJ
VR� WKH GHILQLWLRQ RI WKH SDFNDJLQJ V\VWHP DQG SDFNDJLQJ ORJLVWLFV PXVW EH ZHOO
XQGHUVWRRG� DV ZHOO DV WKH IXQFWLRQV DQG SURSHUWLHV RI SDFNDJLQJ� 3DFNDJLQJ
ORJLVWLFV LV GHILQHG DV ³$Q DSSURDFK ZKLFK DLPV DW GHYHORSLQJ SDFNDJHV DQG
SDFNDJLQJ V\VWHPV LQ RUGHU WR VXSSRUW WKH ORJLVWLFDO SURFHVV DQG WR PHHW
FXVWRPHU�XVHU GHPDQGV´ �'RPLQLF�� ������ 6DJKLU ������ LQVWHDG SURSRVHV WKH
IROORZLQJ GHILQLWLRQ IRU SDFNDJLQJ ORJLVWLFV ³7KH SURFHVV RI SODQQLQJ�
LPSOHPHQWLQJ DQG FRQWUROOLQJ WKH FRRUGLQDWHG 3DFNDJLQJ V\VWHP RI SUHSDULQJ
JRRGV IRU VDIH� VHFXUH� HIILFLHQW DQG HIIHFWLYH KDQGOLQJ� WUDQVSRUW� GLVWULEXWLRQ�
VWRUDJH� UHWDLOLQJ� FRQVXPSWLRQ DQG UHFRYHU\� UHXVH RU GLVSRVDO DQG UHODWHG
LQIRUPDWLRQ FRPELQHG ZLWK PD[LPL]LQJ FRQVXPHU YDOXH� VDOHV DQG KHQFH SURILW´�

,Q RUGHU WR XQGHUVWDQG ZKDW WKLV PHDQV� WKH FRQFHSW RI SDFNDJLQJ V\VWHP KDV WR EH
GHILQHG �3nOVVRQ� ������ 3DFNDJLQJ LV� DFFRUGLQJ WR WKH GHILQLWLRQ RI 6DJKLU ������
³D FRRUGLQDWHG V\VWHP RI SUHSDULQJ JRRGV IRU WUDQVSRUW� GLVWULEXWLRQ� VWRUDJH� ZLWK
VDIH� VHFXUH� HIILFLHQW DQG HIIHFWLYH GHOLYHU\ WR WKH HQG FRQVXPHU DW PLQLPXP FRVW´�
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$ SDFNDJLQJ V\VWHP FRQVLVWV RI WKUHH GLIIHUHQW OHYHOV RI SDFNDJLQJ� SULPDU\�
VHFRQGDU\ DQG WHUWLDU\ SDFNDJLQJ �3nOVVRQ� ������ 7KH SULPDU\ SDFNDJLQJ LV ZKDW
LV FORVHVW WR WKH DFWXDO SURGXFW� WKH VHFRQGDU\ SDFNDJLQJ FRQWDLQV D FHUWDLQ QXPEHU
RI SULPDU\ SDFNDJHV� DQG WKH WHUWLDU\ SDFNDJLQJ LV RIWHQ D SDOOHW RU UROO FRQWDLQHU�
FRQWDLQLQJ D QXPEHU RI VHFRQGDU\ SDFNDJHV �+HOOVWU|P 	 6DJKLU� ������ 7KHVH
OHYHOV RI SDFNDJLQJ VKRXOG EH YLHZHG DV DQ LQWHJUDWHG V\VWHP DQG D V\VWHPV
DSSURDFK VKRXOG EH DSSOLHG� PHDQLQJ WKDW WKH GLIIHUHQW OHYHOV RSHUDWH WRJHWKHU DV D
FRKHVLYH XQLW DQG QRW VROHO\ RQ WKHLU RZQ �3nOVVRQ� ������ 7KH V\VWHPV DSSURDFK
KLJKOLJKWV WKH LQWHUDFWLRQ EHWZHHQ WKH GLIIHUHQW OHYHOV RI SDFNDJLQJ DQG WKH
SHUIRUPDQFH RI WKH SDFNDJLQJ V\VWHP LV PDGH XS IURP ERWK WKH LQGLYLGXDO
SHUIRUPDQFH RI HDFK OHYHO� DV ZHOO DV WKH LQWHUDFWLRQV EHWZHHQ WKHVH �+HOOVWU|P 	
6DJKLU� ������ $FFRUGLQJ WR 3nOVVRQ ������� WKH XVH RI VXFK DQ DSSURDFK LQ
SDFNDJLQJ ORJLVWLFV HPSKDVL]HV WKH LQWHUDFWLRQV EHWZHHQ WKH GLIIHUHQW SDFNDJLQJ
OHYHOV� WKHUHE\ SURYLGLQJ D FRPSUHKHQVLYH YLHZ RI WKH YDULRXV IXQFWLRQV RI
SDFNDJLQJ� DV ZHOO DV D EHWWHU ZD\ WR DQDO\]H DQG EDODQFH GLIIHUHQW UHTXLUHPHQWV
DQG WUDGH�RIIV�

����� 5ROH RI 3DFNDJLQJ

$FFRUGLQJ WR +HOOVWU|P 	 6DJKLU ������ SDFNDJLQJ PHHWV ORJLVWLFV QHHGV E\
RIIHULQJ D FRQYHQLHQW ZD\ RI KDQGOLQJ� GLVWULEXWLQJ DQG SURYLGLQJ LQIRUPDWLRQ
DERXW SURGXFWV� /RRNLQJ PRUH GHHSO\ LQWR WKHVH QHHGV DQG WKH VSHFLILFV RI
SDFNDJLQJ DQG WKH UROH RI SDFNDJLQJ WKHUH DUH VRPH IXQFWLRQV WKDW DUH LPSRUWDQW WR
FRQVLGHU DQG WKDW HYHU\ SDFNDJLQJ VKRXOG IXOILOO� 7KHVH DUH� SURWHFWLRQ�
DSSRUWLRQPHQW� XQLWL]DWLRQ� FRQWDLQPHQW� FRPPXQLFDWLRQ DQG FRQYHQLHQFH� DV VHHQ
LQ 7DEOH ��� �3nOVVRQ� ������

7DEOH ���� 'HILQLWLRQV RI WKH EDVLF IXQFWLRQ SDFNDJLQJ VKRXOG IXOILOO �LQVSLUHG E\
3nOVVRQ� ������

:KHQ GLVWULEXWHG� SURGXFWV DUH H[SRVHG WR SUHVVXUH� VKRFNV� YLEUDWLRQ DQG
WHPSHUDWXUH FKDQJHV� DQG SDFNDJLQJ¶V UROH LV WR RIIHU SURWHFWLRQ DJDLQVW WKHVH
H[SRVXUHV� 7KH SDFNDJLQJ VKRXOG DOVR EH VWURQJ HQRXJK WR KROG DQG PDLQWDLQ WKH
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FRQWHQW GXULQJ WKH ORJLVWLFV DQG WUDQVSRUW SURFHVVHV� UHIHUUHG WR DV FRQWDLQPHQW� ,W LV
DOVR LPSRUWDQW WKDW WKH SDFNDJLQJ SUHYHQWV WKH FRQWHQW IURP OHDNLQJ RU GLIIXVLQJ�
HVSHFLDOO\ ZKHQ WDONLQJ DERXW D )6&� 7KH FRQWHQW VKRXOG WKHQ PDLQWDLQ LWV
FKDUDFWHULVWLFV� DV ZHOO DV EH FRQWDLQHG ZLWK WKH FRUUHFW EDUULHUV LQ RUGHU WR SUHYHQW
GHJUDGDWLRQ� DQG SURWHFW IURP PRLVWXUH� DLU� FKHPLFDOV HWF� ,Q WKH FRQWH[W RI IRRG�
SURWHFWLRQ DQG FRQWDLQPHQW UHIHU WR HQVXULQJ WKDW IRRG SURGXFWV DUH VDIHO\ VWRUHG�
WUDQVSRUWHG� DQG FRQVXPHG� 7KHUH DUH WKUHH W\SHV RI ULVNV ZKHQ GRLQJ VR� SK\VLFDO�
PLFURELRORJLFDO� DQG FKHPLFDO� 3K\VLFDO SURWHFWLRQ DQG FRQWDLQPHQW LQYROYH
JXDUGLQJ IRRG SURGXFWV DJDLQVW H[WHUQDO IDFWRUV� VXFK DV JODVV RU SODVWLFV� WKDW FRXOG
FDXVH SK\VLFDO GDPDJH RU FRQWDPLQDWLRQ� 0LFURELRORJLFDO ULVNV DUH EDFWHULD� IXQJL
RU YLUXVHV� DQG FKHPLFDO ULVNV FDQ EH IRU H[DPSOH DOOHUJHQV RU SUHVHUYDWLYHV� 0DQ\
RUJDQL]DWLRQV WRGD\ VWULYH IRU HFRQRPLHV RI VFDOH� RIWHQ OHDGLQJ WR SURGXFWLRQ RI
YHU\ ODUJH YROXPHV� 7R PDNH WKHVH YROXPHV PRUH PDQDJHDEOH IRU FXVWRPHUV�
SDFNDJLQJ LV XVHG WR DSSRUWLRQ RU GLYLGH WKHP LQWR VPDOOHU VL]HV� UHIHUUHG WR DV WKH
IXQFWLRQ DSSRUWLRQPHQW� $V PHQWLRQHG HDUOLHU� WKH GLIIHUHQW SDFNDJLQJ OHYHOV
VKRXOG EH VHHQ DV D V\VWHP� DQG IRU WKLV WR ZRUN HDFK OHYHO KDV WR KDYH XQLWL]DWLRQ�
7KLV UHIHUV WR PDNLQJ VXUH WKH SULPDU\ SDFNDJLQJ ILWV LQ WKH VHFRQGDU\ SDFNDJLQJ�
ZKLFK LQ WXUQ ILWV LQ WKH WHUWLDU\ SDFNDJLQJ LQ D SURSHU DQG HIILFLHQW ZD\� 7KH
FRPPXQLFDWLRQ IXQFWLRQ RI SDFNDJLQJ UHIHUV WR WKH DELOLW\ WR SURYLGH WUDFN DQG
WUDFH GDWD DERXW WKH SURGXFW DQG SDFNDJLQJ� DV ZHOO DV LPSRUWDQW SURGXFW
LQIRUPDWLRQ� /DVWO\� WKH SDFNDJLQJ VKRXOG SURYLGH FRQYHQLHQFH� PDNLQJ SURGXFW
DQG SDFNDJLQJ�KDQGOLQJ HDV\ WKURXJKRXW WKH VXSSO\ FKDLQ� �3nOVVRQ� �����

)XUWKHUPRUH� SDFNDJLQJ LV DOVR LQIOXHQFHG E\ OHJLVODWLYH UHTXLUHPHQWV DQG GHPDQGV
DQG ZKHQ LW FRPHV WR WKH IRRG LQGXVWU\ DQG IRRG SDFNDJLQJ� WKHVH DUH VXEMHFW WR
VWULQJHQW UHJXODWLRQV� 7KH PDWHULDOV WKDW FRPH LQ FRQWDFW ZLWK IRRG GXULQJ WKH
VXSSO\ FKDLQ SURFHVVHV DUH FDOOHG )RRG &RQWDFW 0DWHULDOV �)&0V� �(XURSHDQ
&RPPLVVLRQ� ����E�� 7KH SURWHFWLRQ DQG FRQWDLQPHQW IXQFWLRQV PHQWLRQHG DERYH�
ZLOO KHQFH EH QRW RQO\ WR SURWHFW DQG FRQWDLQ WKH SURGXFW IURP H[WHUQDO ULVNV� EXW
DOVR IURP LQWHUQDO RQHV� 7KLV SXWV H[WUD SUHVVXUH RQ IRRG SDFNDJLQJ� DQG DOVR OLPLWV
WKH FKRLFHV WKDW FDQ EH PDGH UHJDUGLQJ SDFNDJLQJ� VLQFH WKH KLJKHVW SULRULW\ LV WR
SURYLGH DQG PDLQWDLQ IRRG VDIHW\ DORQJ WKH OLIH F\FOH RI WKH SURGXFW�

����� 3DFNDJLQJ SHUIRUPDQFH LQ VXSSO\ FKDLQV

7R IXOO\ FRPSUHKHQG SDFNDJLQJ ORJLVWLFV� LW
V LPSRUWDQW WR XQGHUVWDQG KRZ WKH
SDFNDJLQJ V\VWHP LQWHJUDWHV ZLWK DQG SHUIRUPV ZLWKLQ WKH VXSSO\ FKDLQ� 3DFNDJLQJ
LV DQ LPSRUWDQW IDFWRU LQ WKH SHUIRUPDQFH RI WKH VXSSO\ FKDLQ DQG DFFRUGLQJ WR
+HOOVWU|P 	 6DJKLU ������ ³SDFNDJLQJ DIIHFWV VXSSO\ FKDLQ HIIHFWLYHQHVV EHFDXVH LW
UHSUHVHQWV DQ LQWHUIDFH EHWZHHQ WKH VXSSO\ FKDLQ DQG LWV PDLQ FXVWRPHU� WKH HQG
XVHU�´ )XUWKHUPRUH� DFFRUGLQJ WR 3nOVVRQ ������� WKH ORJLF RI VXSSO\ FKDLQ
LQWHJUDWLRQ LV WR FRQVLGHU DOO SURFHVVHV LQ WKH VXSSO\ FKDLQ DQG V\QFKURQL]H WKHVH�
DQG WR RSWLPL]H IORZV RI DFWLYLWLHV UDWKHU WKDQ HDFK LQGLYLGXDO DFWLYLW\� 3DFNDJLQJ
SOD\V D YLWDO UROH LQ WKLV RSWLPL]DWLRQ� VLQFH WKHUH DUH VHYHUDO DFWLYLWLHV WKDW QHHG WR
EH V\QFKHG� UHODWHG WR SDFNDJLQJ� DORQJ WKH VXSSO\ FKDLQ DQG LWV GLIIHUHQW DFWRUV
�3nOVVRQ� ������ )RU H[DPSOH� SDFNDJLQJ HQDEOHV FRPPXQLFDWLRQ RI LPSRUWDQW
LQIRUPDWLRQ WKURXJK ODEHOV DQG VWLFNHUV� DQG VLQFH SDFNDJLQJ LQIOXHQFHV ORJLVWLFV
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WKURXJKRXW WKH ZKROH VXSSO\ FKDLQ� DOO WKHVH DFWLYLWLHV KDYH WR EH V\QFKURQL]HG� %\
HPSKDVL]LQJ D KROLVWLF YLHZ RI WKH SDFNDJLQJ V\VWHP DQG WKH SURFHVVHV LQ WKH
VXSSO\ FKDLQ� WKH RYHUDOO SHUIRUPDQFH DQG HIILFLHQF\ FDQ EH DQDO\]HG DQG HYDOXDWHG
�3nOVVRQ� ������

,Q UHJDUGV WR KRZ SDFNDJLQJ LPSDFWV WKH HIILFLHQF\ RI ORJLVWLFV SURFHVVHV� WKH
VLJQLILFDQFH RI WKLV LV RIWHQ NQRZQ� EXW QRW XQFRPPRQO\ RYHUORRNHG E\ GLIIHUHQW
VWDNHKROGHUV �+HOOVWU|P 	 6DJKLU� ������ $FFRUGLQJ WR 3nOVVRQ ������ SDFNDJLQJ
KDV VLJQLILFDQW LPSDFW RQ SHUIRUPDQFH DQG ³D VXSSO\ FKDLQ DSSURDFK FDQ JHQHUDWH
YDOXH DQG FRVW HIILFLHQF\ E\ UHGXFLQJ SURGXFW ZDVWH DQG LPSURYLQJ ORJLVWLFV DQG
WUDQVSRUW HIILFLHQF\´� 6LQFH SDFNDJLQJ LV SUHVHQW WKURXJK WKH ZKROH VXSSO\ FKDLQ�
SDFNDJLQJ VSHFLILFDWLRQV GLUHFWO\ LQIOXHQFH WKH HIILFLHQF\ RI HYHU\ ORJLVWLFV DQG
WUDQVSRUW RSHUDWLRQ� )RU H[DPSOH� WKH SDFNDJLQJ VSHFLILFDWLRQV FDQ GLUHFWO\
LQIOXHQFH WKH SURGXFW OHDG WLPH� VLQFH WKH SDFNDJLQJ LPSDFWV WKH WLPH WR FRPSOHWLRQ
RI SDFNDJLQJ RSHUDWLRQV �+HOOVWU|P 	 6DJKLU� ������ $QRWKHU H[DPSOH RI KRZ WKH
SDFNDJLQJ FDQ LQIOXHQFH WKH ORJLVWLFV RSHUDWLRQV LV LI WKH SDFNDJLQJ LV LQVXIILFLHQW
WR KDQGOH WKH SURGXFW WKURXJKRXW WKH VXSSO\ FKDLQ DQG OHDG GXH WR GDPDJHV DQG
LQHIILFLHQF\ LQ UHODWHG RSHUDWLRQV� &RQVHTXHQWO\� SDFNDJLQJ ERWK LQIOXHQFHV DQG LV
EHLQJ LQIOXHQFHG E\ HYHU\ ORJLVWLFV DFWLYLW\� DQG KHQFH KDV D JUHDW LPSDFW RQ
ORJLVWLFV FRVW �3nOVVRQ HW DO�� ������ 3nOVVRQ 	 +HOOVWU|P ������ VWDWHV WKDW WKH
FRVWV DQG HQYLURQPHQWDO HIILFLHQF\ LV DIIHFWHG E\ WKH SDFNDJLQJ� PRVW VSHFLILFDOO\
E\ SDFNDJLQJ GHYHORSPHQW� SDFNDJLQJ SXUFKDVLQJ DQG�RU WUDQVSRUWDWLRQ HIILFLHQF\�
7KH VSHFLILFDWLRQ RI SDFNDJLQJ DIIHFWV WUDQVSRUW� FRPPXQLFDWLRQ� ZDUHKRXVLQJ DQG
RWKHU DFWLYLWLHV� DQG DFWLRQV UHODWHG WR WKHVH SDFNDJLQJ VSHFLILFV FDQ WKHUHIRUH EH
PRWLYDWHG E\ WKH LPSURYHPHQW RI RQH RU VHYHUDO RI WKHVH DFWLYLWLHV DQG KHQFH WKH
ORJLVWLFDO SHUIRUPDQFH �+HOOVWU|P 	 6DJKLU� ������ 'XH WR WKLV� LW LV HVVHQWLDO IRU
SDFNDJLQJ PDQDJHUV WR KDYH LQIRUPDWLRQ DERXW DOO SDFNDJLQJ UHODWHG SURFHVVHV LQ
RUGHU WR PDNH WKH EHVW GHFLVLRQV SRVVLEOH� ,Q RUGHU WR GR VR� DOO SURFHVVHV WKDW DUH
DVVRFLDWHG ZLWK SDFNDJLQJ PXVW EH LGHQWLILHG DQG HYDOXDWHG �*DUFLD�$UFD HW DO��
����� /RFNDP\� ������ 7KH LPSDFW RI SDFNDJLQJ DV ZHOO DV WKLV H[DPLQDWLRQ RI
SURFHVVHV ZLOO SURYLGH D FRPSHWLWLYH DGYDQWDJH IRU WKH RUJDQL]DWLRQ LQ TXHVWLRQ
�+HOOVWU|P 	 6DJKLU� ������

����� 3DFNDJLQJ DQG 7UDGH�RIIV

:KHQ GHFLGLQJ DQG HYDOXDWLQJ GLIIHUHQW SDFNDJLQJ VSHFLILFDWLRQV� LW LV LPSRUWDQW WR
NQRZ WKDW WUDGH�RIIV EHWZHHQ GLIIHUHQW IHDWXUHV PXVW EH FRQVLGHUHG� $V RI WRGD\�
WKH FROODERUDWLRQ EHWZHHQ GLIIHUHQW DFWRUV UHJDUGLQJ SDFNDJLQJ GHYHORSPHQW LV
RIWHQ OLPLWHG� EXW RQH ZD\ RI LPSURYLQJ WKLV LV WR EH DZDUH RI WUDGH�RIIV DQG PDNH
LQIRUPHG GHFLVLRQV DERXW WKLV �3nOVVRQ 	 +HOOVWU|P� ������ 7KHUH DUH VHYHUDO
IHDWXUHV WKDW KDYH WR EH GHFLGHG RQ IRU SDFNDJLQJ� DQG GLIIHUHQW IHDWXUHV WR EH
IXOILOOHG IURP GLIIHUHQW DFWRUV� 7KHVH IHDWXUHV� VXFK DV PLQLPDO HQYLURQPHQWDO
LPSDFW RU FRVW� DUH QRW XQOLNHO\ WR EH FRQWUDGLFWRU\� :KHQ WKLV KDSSHQV� WKH
WUDGH�RIIV EHWZHHQ WKH IHDWXUHV KDYH WR EH FDUHIXOO\ FRQVLGHUHG� 2QH RI WKH PRVW
FRPPRQ WUDGH�RIIV LQYROYHV FRVW� IRU LQVWDQFH D ORZ�FRVW SDFNDJLQJ LV SUHIHUUHG E\
WKH PDQXIDFWXUHU� ZKLOH D PRUH H[SHQVLYH SDFNDJLQJ WR HQVXUH SURWHFWLRQ LV
SUHIHUUHG E\ WKH UHWDLOHU �3nOVVRQ� ������ $QRWKHU W\SLFDO WUDGH�RII EHWZHHQ
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SDFNDJLQJ IXQFWLRQV LV WKH EDODQFH EHWZHHQ SURGXFW SURWHFWLRQ DQG ZHLJKW
HIILFLHQF\� ZKHUH HQKDQFHG SURWHFWLRQ FDQ OHDG WR DGGLWLRQDO ZHLJKW GXULQJ
WUDQVSRUW �3nOVVRQ 	 +HOOVWU|P� ������ 6RPH RWKHU FRPPRQ WUDGH�RIIV DUH
SUHVHQWHG LQ 7DEOH ��� �3nOVVRQ� ����� 3nOVVRQ 	 +HOOVWU|P� ������

7DEOH ���� ([DPSOH RI WUDGH�RIIV DV DQ HIIHFW RI FKDQJHV LQ GLIIHUHQW SDFNDJLQJ
IHDWXUHV �LQVSLUHG E\ 3nOVVRQ� ����� 3nOVVRQ 	 +HOOVWU|P� ������

,W LV FOHDU WKDW YDULRXV VXSSO\ FKDLQ DFWRUV IDFH GLIIHUHQW SDFNDJLQJ�UHODWHG
WUDGH�RIIV� :KDW LV QRWDEOH LV WKDW ERWK DZDUHQHVV RI WKHVH WUDGH�RIIV DQG WKH
DSSURDFKHV WR WKHP YDU\ DPRQJ WKH DFWRUV� 2Q RQH KDQG� D SDFNDJLQJ GHFLVLRQ
PDGH E\ RQH DFWRU PD\ UHTXLUH RWKHU VWDNHKROGHUV WR DGDSW DQG PDQDJH WKH
UHVXOWLQJ WUDGH�RIIV �3nOVVRQ 	 :DOOVWU|P� ������ )URP DQRWKHU SRLQW RI YLHZ�
DQRWKHU VWXG\ VKRZV WKH JUHDWHVW VXSSO\ FKDLQ SHUIRUPDQFH KDV EHHQ IRXQG WR UHVXOW
IURP D FRPELQDWLRQ RI VWDQGDUGL]HG DQG GLIIHUHQWLDWHG SDFNDJLQJ VROXWLRQV
�+HOOVWU|P 	 1LOVVRQ� ������ $ VWXG\ PDGH E\ 3nOVVRQ 	 +HOOVWU|P ������
VKRZHG WKDW IHDWXUHV DQG UHTXLUHPHQWV VKRXOG EH V\VWHPDWLFDOO\ DQDO\]HG WR
PD[LPL]H SDFNDJLQJ V\VWHP SHUIRUPDQFH LQ WKH VXSSO\ FKDLQ� 6LQFH GLIIHUHQW
DFWRUV KDYH YDU\LQJ SULRULWLHV DQG DUH LPSDFWHG E\ GHFLVLRQV GLIIHUHQWO\²VRPH
EHQHILWLQJ ZKLOH RWKHUV HQFRXQWHULQJ GUDZEDFNV²FROODERUDWLRQ DPRQJ DOO DFWRUV LV
FUXFLDO WR HYDOXDWH RYHUDOO SHUIRUPDQFH �3nOVVRQ 	 +HOOVWU|P� ������ :LWKLQ WKLV
FROODERUDWLRQ� WUDGH�RIIV QHHG WR EH FDUHIXOO\ FRQVLGHUHG� DQG FRPSUHKHQVLYH
LQIRUPDWLRQ VKRXOG EH JDWKHUHG LQ RUGHU IRU DFWRUV WR PDNH LQIRUPHG GHFLVLRQV
DERXW WUDGH�RIIV� 7KLV LQIRUPDWLRQ VKRXOG LQFOXGH ERWK FRVW DQG HQYLURQPHQWDO
DVSHFWV� 3nOVVRQ 	 +HOOVWU|P ������ DOVR HPSKDVL]H WKDW LQ RUGHU WR REWDLQ WKH
KLJKHVW SDFNDJLQJ V\VWHP SHUIRUPDQFH� FRQVFLRXV SDFNDJLQJ WUDGH�RIIV QHHG WR EH
FRQGXFWHG� 7KLV UHTXLUHV FROODERUDWLRQ DPRQJ VWDNHKROGHUV WR LGHQWLI\ DQG HYDOXDWH
WUDGH�RIIV� DV HDFK DFWRU
V SHUVSHFWLYH LV XQLTXH�

����� (QYLURQPHQWDO (IIHFWV DQG 5HJXODWLRQV

)URP DQ HQYLURQPHQWDO VWDQGSRLQW� D UHFHQW DQDO\VLV �'RKHUW\ 	 +R\OH� �����
FRQFOXGHG WKDW SDFNDJLQJ LQLWLDWLYHV KROG D JUHDW SRWHQWLDO IRU UHGXFLQJ

��



HQYLURQPHQWDO LPSDFW LQ VXSSO\ FKDLQV� 3UHYLRXV VWXGLHV� IRU LQVWDQFH� /LYLQJVWRQH
	 6SDUNV ������� KDYH DOVR VKRZQ WKDW SDFNDJLQJ SOD\V D FUXFLDO UROH LQ VWUDWHJLHV
XVHG WR UHGXFH HQYLURQPHQWDO LPSDFW RI ORJLVWLFV �:X 	 'XQQ� ������ 7KHUHIRUH� D
VXFFHVVIXO SDFNDJLQJ VHOHFWLRQ DSSURDFK PXVW DFFRXQW IRU ERWK HFRQRPLF DQG
HQYLURQPHQWDO SDFNDJLQJ UHTXLUHPHQWV IURP YDULRXV VXSSO\ FKDLQ VWDNHKROGHUV�7KH
HQYLURQPHQWDO LPSDFW RI WKH SURGXFW DQG LWV SDFNDJLQJ FRPHV IURP ERWK GLUHFW DQG
LQGLUHFW HIIHFWV� 7KH GLUHFW HIIHFWV FRPH IURP SURGXFWLRQ DQG ZDVWH RI WKH
SDFNDJLQJ PDWHULDO� ZKLOH WKH LQGLUHFW HIIHFWV UHIHU WR WKH LPSDFWV RI WKH SDFNDJLQJ
RQ ORJLVWLFV DQG WUDQVSRUW SURFHVVHV �3nOVVRQ� ������ 7KH LQGLUHFW HIIHFWV DUH RIWHQ
RYHUORRNHG ERWK LQ WKHRU\ DQG SUDFWLFH� DOWKRXJK WKH\ DUH RIWHQ JUHDWHU WKDQ WKH
GLUHFW HIIHFWV �3nOVVRQ� ������ :KHQ PHDVXULQJ WKHVH LPSDFWV DQG HIIHFWV� WKHUH DUH
ERWK GLIIHUHQW PHWKRGV DQG GLIIHUHQW PHDVXUHV WR XVH� 7ZR FRPPRQ PHDVXUHV DUH
HQHUJ\ FRQVXPSWLRQ DQG HPLVVLRQV� (QHUJ\ FRQVXPSWLRQ VRPHWLPHV FDQ EHԱԽ

ə

PRUH UHOHYDQW VLQFH LW HQVXUHV WKDW DOO VRXUFHV DUH DQDO\]HG� HYHQ WKH �IUHH RQHV�ԱԽ
ə

EXW LW LV LPSRUWDQW WR XVH WKH VDPH PHDVXUHV LQ FRPSDUDWLYH DQDO\VLV �3nOVVRQ�
������ 'LIIHUHQW PHWKRGV IRU PHDVXULQJ WKHVH HIIHFWV DUH IRU LQVWDQFH
/&$�DQDO\VLV �/HZLV HW DO�� ����� RU SDFNDJLQJ VFRUHFDUGV �2OVPDWV 	 'RPLQLF�
���� �� ZKLFK DUH IXUWKHU GLVFXVVHG ODWHU LQ WKLV VHFWLRQ�

3DFNDJLQJ KDV EHFRPH D FUXFLDO DQG LQFUHDVLQJO\ FRPSOH[ PDWWHU� GULYHQ E\
LQFUHDVHG OHJLVODWLRQ DQG FRQVXPHU DZDUHQHVV RI WKH HQYLURQPHQWDO SHUIRUPDQFH RI
SDFNDJLQJ �3nOVVRQ 	 6DQGEHUJ� ������ ,Q UHJDUGV WR WKH GLUHFW HIIHFWV SDFNDJLQJ
KDV RQ WKH HQYLURQPHQW� WKH GHFLVLRQV UHJDUGLQJ SDFNDJLQJ PDWHULDO DUH UHOHYDQW WR
GLVFXVV� 7KLV UHIHUV WR WKH SURGXFWLRQ DQG ZDVWH KDQGOLQJ RI WKH SDFNDJLQJ PDWHULDO
XVHG �3nOVVRQ� ������ 0RUH VSHFLILFDOO\� WKH SDFNDJLQJ PDWHULDO HIILFLHQF\ LQFOXGHV
WKH DFW RI EDODQFLQJ WKH DPRXQW RI SDFNDJLQJ� QRW WR PL[ PDWHULDOV� XVH PRUH
HQHUJ\ HIILFLHQW PDWHULDOV DQG GR QRW XVH KD]DUGRXV VXEVWDQFHV� ,W LV LPSRUWDQW WR
PLQLPL]H WKH DPRXQW RI PDWHULDO XVHG� ZLWKRXW FRPSURPLVLQJ FRQWDLQPHQW DQG
SURWHFWLRQ RI WKH SURGXFW� 7KH PDWHULDO XVHG VKRXOG EH DV HQHUJ\�HIILFLHQW DV
SRVVLEOH� PLQLPL]LQJ HQHUJ\ FRQVXPSWLRQ UHODWLYH WR WKH QXPEHU RI WLPHV WKH
SDFNDJLQJ LV XVHG� DQG LW VKRXOG EH IUHH IURP KD]DUGRXV VXEVWDQFHV WR DYRLG
H[SRVLQJ FXVWRPHUV DQG WKH HQYLURQPHQW WR KDUP �3nOVVRQ� ������ /DVWO\� E\
PLQLPL]LQJ WKH QXPEHU RI PL[HG PDWHULDOV� HIILFLHQW UHF\FOLQJ LV IDFLOLWDWHG� $V
PHQWLRQHG DERYH� WKH GLUHFW HIIHFWV RI SDFNDJLQJ DOVR LQFOXGH WKH ZDVWH KDQGOLQJ RI
WKH SDFNDJLQJ�

&XUUHQWO\� D ODUJH DPRXQW RI SDFNDJLQJ PDWHULDO LV WXUQHG LQWR ODQGILOO DQG QRW
UHF\FOHG �(XURSHDQ 3DUOLDPHQW� ����E�� SRLQWLQJ RXW WKH LPSRUWDQFH RI WKH
GHFLVLRQV UHJDUGLQJ SDFNDJLQJ PDWHULDO� $FFRUGLQJ WR WKH (XURSHDQ &RXQFLO ������
WKH DPRXQW RI SDFNDJLQJ ZDVWH KDV LQFUHDVHG E\ QHDUO\ ��� RYHU WKH SDVW GHFDGH
DQG LV H[SHFWHG WR LQFUHDVH E\ DQRWKHU ��� E\ ���� LI QR DFWLRQ LV WDNHQ� 7KH
3DFNDJLQJ DQG 3DFNDJLQJ :DVWH 'LUHFWLYH �33:'� KDV EHHQ LQ SODFH VLQFH �����
DQG UHYLVHG VHYHUDO WLPHV VLQFH� ZLWK WKH DLP WR UHDFK UHF\FOLQJ WDUJHWV� +RZHYHU�
WKH GLUHFWLYH KDV EHHQ VKRZQ QRW WR EH VXFFHVVIXO LQ UHGXFLQJ WKH HQYLURQPHQWDO
LPSDFW RI SDFNDJLQJ �(XURSHDQ &RXQFLO� ������ 7KH DPRXQW RI ODQGILOO KDV WR EH
UHGXFHG� DQG D QHZ DWWHPSW WR GR VR ZLWKLQ WKH (8 LV LQVWHDG ZLWK (8¶V QHZ 33:5
WKDW ZLOO UHSODFH 33:'� 7KH UHJXODWLRQ LV VWLOO XQGHU QHJRWLDWLRQ� DQG WKH H[DFW

��



FRQWHQWV KDV QRW EHHQ GHWHUPLQHG \HW� EXW RUJDQL]DWLRQV FDQ H[SHFW WR EH UHTXLUHG
WR GHFUHDVH WKH YROXPH RI SDFNDJLQJ ZDVWH SHU FDSLWD E\ �� E\ ����� ��� E\
����� DQG ��� E\ ����� UHODWLYH WR ���� OHYHOV� DV ZHOO DV EHLQJ FOLPDWH QHXWUDO E\
���� �(XURSHDQ &RPPLVVLRQ� ����� (XURSHDQ 3DUOLDPHQW� ����D� '6 6PLWK�
������ ,I DSSURYHG� WKH UHJXODWLRQ KDV WR EH IRUPDOO\ DGRSWHG E\ ERWK WKH (XURSHDQ
3DUOLDPHQW DQG &RXQFLO EHIRUH LW FDQ HQWHU LQWR IRUFH� DQG ZLOO EH DSSOLHG IURP ��
PRQWKV DIWHU WKLV� )RU UHIHUHQFH RI WKH FRQWHQW RI WKH UHJXODWLRQ� WKH UHF\FOLQJ
WDUJHWV RI 33:'� ZKLFK 33:5 ZLOO UHSODFH� DUH SUHVHQWHG EHORZ LQ 7DEOH ����

7DEOH ���� 7DUJHWV RI SDFNDJLQJ ZDVWH DFFRUGLQJ WR (8¶V 3DFNDJLQJ DQG 3DFNDJLQJ
:DVWH 'LUHFWLYH �LQVSLUHG E\ (XURSHDQ 3DUOLDPHQW� ����F��

/RRNLQJ DW WKH LQGLUHFW HIIHFWV DQG WKH UROH RI SDFNDJLQJ LQ HQYLURQPHQWDOO\
UHVSRQVLEOH GHFLVLRQV WKHVH UHIHU WR WKH SDFNDJLQJ¶V LQIOXHQFH RQ WKH ORJLVWLFV DQG
WUDQVSRUW SURFHVVHV� :X 	 'XQQ ������ GLVFXVVHV KRZ SDFNDJLQJ GHFLVLRQV DIIHFW
WKH ORJLVWLFV GHFLVLRQV DQG FRQVHTXHQWO\ WKH HQYLURQPHQWDO LPSDFW� ,Q RUGHU WR
PDNH WKH PRVW HIILFLHQW GHFLVLRQV WKDW UHGXFH WKH HQYLURQPHQWDO LPSDFW� LQ WHUPV RI
IRU H[DPSOH WUDQVSRUW PRGH� WUDQVSRUW KDQGOLQJ DQG ZDUHKRXVLQJ� SDFNDJLQJ PXVW
KDYH WKH DSSURSULDWH IHDWXUHV� 7KLV PHDQV WKDW SDFNDJLQJ VKRXOG SURYLGH
DSSURSULDWH KDQGOLQJ� VWDFNDELOLW\ DQG XQLWL]DWLRQ IHDWXUHV �3nOVVRQ� ������ )RU
H[DPSOH� SDFNDJLQJ VKRXOG SURYLGH VWDFNDELOLW\� XQLWL]DWLRQ DQG YROXPH HIILFLHQF\
LQ RUGHU WR RSWLPL]H VSDFH XWLOL]DWLRQ LQ WUDQVSRUWV DQG ZDUHKRXVHV� $ KLJK OHYHO RI
VSDFH XWLOL]DWLRQ ZLOO OHDG WR GHFUHDVHG HQHUJ\ FRQVXPSWLRQ VLQFH PRUH SURGXFWV
FDQ ILW LQ D WUDQVSRUW DV ZHOO DV UHTXLUHG ZDUHKRXVH KHDWLQJ FDQ EH VKDUHG DPRQJVW
PRUH SURGXFWV �3nOVVRQ� ������ 7KH ZHLJKW DQG YROXPH HIILFLHQF\ UHIHUV WR WKH
XWLOL]DWLRQ RI WKH WKUHH SDFNDJLQJ OHYHOV� DQG PRUH SUHFLVHO\ WR WKH DPRXQW RI DLU
SUHVHQW LQ WKH SDFNDJLQJ� 7KLV DIIHFWV XWLOL]DWLRQ LQ ZDUHKRXVH VSDFH� WUDQVSRUWDWLRQ
DQG PDWHULDO KDQGOLQJ HIILFLHQF\� DQG KHQFH LQGLUHFWO\ LPSDFWV WKH HQYLURQPHQWDO
HIIHFWV RI WKH SDFNDJLQJ LQ WKH VXSSO\ FKDLQ� 7KH FKRLFHV RI SDFNDJLQJ
VSHFLILFDWLRQV ZLOO LQIOXHQFH WKH ORJLVWLFV DQG WUDQVSRUW SURFHVVHV� DQG KHQFH WKH
HQYLURQPHQW� 7KH VL]H� XQLWL]DWLRQ DQG VWDFNLQJ FDSDELOLWLHV RI WKH SDFNDJLQJ

��



LQIOXHQFHV WKH XVH RI ZDUHKRXVH DQG WUDQVSRUWDWLRQ VSDFH� OLJKWHU SDFNDJLQJ FDQ
GHFUHDVH WUDQVSRUWDWLRQ FRVWV� DQG PRUH UREXVW SDFNDJLQJ FDQ PLQLPL]H GDPDJH
�*DUFLD�$UFD HW DO�� ������

$V PHQWLRQHG EHIRUH� WKH LPSDFW IURP WKH LQGLUHFW HIIHFWV DUH RIWHQ JUHDWHU WKDQ WKH
GLUHFW� 7KLV DSSOLHV HVSHFLDOO\ IRU IRRG SURGXFWV� DQG *U|QPDQ HW DO�� ������ VWDWHV
WKDW ³UHFHQW OLIH F\FOH DVVHVVPHQWV LQGLFDWH WKDW WKH HQYLURQPHQWDO LPSDFWV RI
SDFNDJLQJ DUH VPDOO FRPSDUHG ZLWK WKH HQYLURQPHQWDO LPSDFWV RI WKH SDFNHG IRRG
SURGXFWV´� :KHQ ORRNLQJ DW WKH VXSSO\ FKDLQ DQG WKH HQHUJ\ FRQVXPSWLRQ IRU
GLIIHUHQW VWDJHV� LW LV FOHDU WKDW IRRG VXSSO\ UHSUHVHQWV WKH ELJJHVW HQHUJ\
FRQVXPSWLRQ� LOOXVWUDWHG LQ )LJXUH ��� �3nOVVRQ� ������ (QHUJ\ FRQVXPSWLRQ LQ WKH
HQWLUH VXSSO\ FKDLQ VKRXOG EH PLQLPL]HG� DQG LW LV VKRZQ WKDW LW LV HVVHQWLDO WR
PLQLPL]H IRRG ZDVWH WR GR VR� 3DFNDJLQJ LV H[SRVHG WR PDQ\ FKDOOHQJHV GXULQJ LWV
OLIH�WLPH� DV H[SODLQHG LQ 6HFWLRQ ������ 6XIILFLHQW SDFNDJLQJ ZLWK PRUH RU EHWWHU
SDFNDJLQJ PDWHULDOV DQG DWWULEXWHV WKDW FDQ SURWHFW WKH SURGXFW �IRRG� DJDLQVW WKHVH
FKDOOHQJHV ZLOO UHVXOW LQ SRVLWLYH HQYLURQPHQWDO LPSDFW �3nOVVRQ� ������ 7KH
HQYLURQPHQWDO LPSDFWV RI IRRG ORVVHV� LI WKH\ RFFXU� UHSUHVHQW D ODUJHU SRUWLRQ RI
HQYLURQPHQWDO LPSDFWV FRPSDUHG WR WKH SURGXFWLRQ RI WKH SDFNDJLQJ WKDW FRQWDLQV
WKH IRRG �*U|QPDQ HW DO�� ������ 7KH EHVW SDFNDJLQJ LV QRW MXVW WKH RQH ZLWK WKH
ORZHVW FRVW� EXW WKH RQH ZLWK WKH PRVW VXLWDEOH GHVLJQ IRU WKH VSHFLILF SURGXFW�
$GGLQJ PRUH SURWHFWLYH IHDWXUHV WR SDFNDJLQJ FDQ EH HYDOXDWHG QRW RQO\ E\ WKH
SDFNDJLQJ FRVW EXW DOVR E\ FRQVLGHULQJ WKH FRVW RI SURGXFW DQG SDFNDJLQJ ORVVHV�
ZKHUH IRRG ZDVWH VKRXOG EH SULRULWL]HG�

)LJXUH ���� (QHUJ\ FRQVXPSWLRQ RI GLIIHUHQW DFWLYLWLHV LQ WKH VXSSO\ FKDLQ RI IRRG
SDFNDJLQJ �3nOVVRQ� ������

7R PDNH WKH EHVW DQG PRVW LQIRUPHG GHFLVLRQV DERXW SDFNDJLQJ DQG KRZ LW DIIHFWV
WKH VXSSO\ FKDLQ SURFHVVHV� WKH LPSDFW PXVW EH PHDVXUHG� 2QH ZD\ RI GRLQJ VR LV
E\ D OLIH F\FOH DQDO\VLV �/&$�� ZKLFK V\VWHPDWLFDOO\ TXDQWLILHV WKH LPSDFW RI WKH

��



SDFNDJLQJ WKURXJKRXW LWV OLIH F\FOH �3nOVVRQ HW DO�� ������ 7KH PHWKRG SURYLGHV DQ
RYHUYLHZ RI ZKHUH WKH ELJJHVW HQYLURQPHQWDO LPSDFWV OLH DQG WKH URRW FDXVHV RI WKH
LPSDFW �/HZLV HW DO�� ������ 7KH PHWKRG LV PDGH XS RI GHILQLWLRQV� SURWRFROV DQG
PHWKRGV IURP LQWHUQDWLRQDO VWDQGDUGV �/HZLV HW DO�� ������ DQG FDQ DFFRUGLQJ WR
3nOVVRQ HW DO�� ������ ³��� IDFLOLWDWH VWUDWHJLF SODQQLQJ� SUHSDUH UHJXODWLRQV� LGHQWLI\
KRW VSRWV� IDFLOLWDWH FRPSDULVRQV RI RSWLRQV ZLWKLQ D OLIH F\FOH� LGHQWLI\ UHVHDUFK
SULRULWLHV� SURYLGH LQIRUPDWLRQ DERXW HQYLURQPHQWDO LPSDFWV«´� $OWKRXJK� /&$
KDV IDFHG FULWLFLVP GXH WR FKDOOHQJHV LQ LPSOHPHQWDWLRQ VLQFH /&$ LQYROYHV
H[WHQVLYH GDWD FROOHFWLRQ� ZKLFK RIWHQ LV OLPLWHG LQ DFFHVVLELOLW\� DQG WKH SURFHVV RI
JDWKHULQJ WKLV GDWD LV YHU\ WLPH FRQVXPLQJ �3nOVVRQ HW DO�� ������ %H\RQG WKLV� /&$
FDQ EH FRVWO\ DQG QHFHVVLWDWHV KLJK OHYHOV RI H[SHUWLVH� IXUWKHU FRPSOLFDWLQJ LWV
DGRSWLRQ� (YHQ DPRQJ /&$ VSHFLDOLVWV� LQWHUSUHWLQJ WKH UHVXOWV FDQ EH FKDOOHQJLQJ
�/HZLV HW DO�� ������ $QRWKHU PRGHO ZKLFK DVVHVVHV WKH SDFNDJLQJ LPSDFW LV
2OVPDWV 	 'RPLQLF¶V ������ ³%DODQFHG 3DFNDJLQJ 6FRUHFDUG´� ZKLFK LV EDVHG RQ
IXQFWLRQDO IHDWXUHV DQG FULWHULD RI SDFNDJLQJ IRU HYHU\ DFWRU DQG SDUW RI WKH VXSSO\
FKDLQ �3nOVVRQ HW DO�� ������

7KH GUDZEDFN RI WKLV PHWKRG LV WKDW LW LV D VXEMHFWLYH PHWKRG LQ VRPH ZD\V�
RSHQLQJ XS IRU FKDOOHQJHV LQ GLVWLQJXLVKLQJ EHWZHHQ WKH HQYLURQPHQWDO DQG
ILQDQFLDO HIIHFWV �3nOVVRQ HW DO�� ������ 6YDQHV HW DO� ������ SURSRVH D PHWKRGRORJ\
WKDW JURXSV IDFWRUV LQWR ILYH PDLQ FDWHJRULHV� HQYLURQPHQWDO VXVWDLQDELOLW\�
GLVWULEXWLRQ FRVWV� SURGXFW SURWHFWLRQ� PDUNHW DFFHSWDQFH� DQG XVHU�IULHQGOLQHVV�
(DFK FDWHJRU\ FRQWDLQV VSHFLILF LQGLFDWRUV WR HYDOXDWH WKH UHOHYDQW DVSHFWV� DQG
ZKDW LV XQLTXH IRU WKLV PHWKRG LV WKDW LW LV IRFXVLQJ RQ LQGLUHFW LPSDFWV� VXFK DV
SURGXFW ORVVHV DQG WUDQVSRUW HIILFLHQF\ �*U|QPDQ HW DO�� ������ +RZHYHU� WKH
PHWKRGRORJ\ GRHV DVVHVV WKH VLJQLILFDQFH RI WKHVH RU SURYLGH JXLGDQFH RQ UHVROYLQJ
WUDGH�RIIV �*U|QPDQ HW DO�� ������ $ VWXG\ E\ *DUFLD�$UFD ������ VKRZV WKDW
RUJDQL]DWLRQV VKRXOG DGRSW D ³6XVWDLQDEOH 3DFNDJLQJ /RJLVWLFV´ DSSURDFK LQ RUGHU
WR LQ WKH EHVW ZD\ LQWHJUDWH ERWK VXVWDLQDELOLW\ DQG HIILFLHQF\ LQ VXSSO\ FKDLQV� ,W LV
VXJJHVWHG WR ³LPSOHPHQW ³VXVWDLQDEOH SDFNDJLQJ ORJLVWLFV´� EDVHG RQ IRXU
FRUQHUVWRQHV DQG WKUHH VWDJHV RI HYROXWLRQ LV SDUWLFXODUO\ VLJQLILFDQW� ZKLOH
FRQWULEXWLQJ WR LPSURYHG FRPSHWLWLYHQHVV´� ZLWK WKH IRXU FRUQHUVWRQHV� GHILQLWLRQ RI
GHVLJQ UHTXLUHPHQWV� GHILQLWLRQ RI DQ RUJDQL]DWLRQDO VWUXFWXUH� D V\VWHP WKDW
PHDVXUHV WKH LPSDFW RI D SDFNDJLQJ� DSSO\ LQQRYDWLRQV LQ SDFNDJLQJ GHVLJQ
�*DUFLD�$UFD� ������

����� 'HFLVLRQ VXSSRUW IRU LQGXVWULDO SDFNDJLQJ

:KHQ GHFLGLQJ RQ SDFNDJLQJ FKDUDFWHULVWLFV� LW LV LPSRUWDQW WR XQGHUVWDQG ZKDW
GLIIHUHQW SULQFLSOHV H[LVW DQG KRZ WKHVH FDQ EH XVHG DV VXSSRUW IRU GHFLVLRQV�
3nOVVRQ ������ SUHVHQWV SDFNDJLQJ VHOHFWLRQ SULQFLSOHV WKDW VKRXOG SURYLGH
JXLGDQFH RQ KRZ WR PDQDJH GLIIHUHQW WUDGH�RIIV LQ WKH VXSSO\ FKDLQ� VHHQ WR ERWK
ILQDQFLDO DQG HQYLURQPHQWDO DVSHFWV� 7KH ILYH SULQFLSOHV SUHVHQWHG DUH� VRXUFLQJ
DQG SURGXFWLRQ VWUDWHJLHV� RQH ZD\ YV UHXVDEOH SDFNDJLQJ� SDFNDJLQJ VL]H� VFDOH
HIIHFWV� DQG YROXPH DQG ZHLJKW HIILFLHQF\ �3nOVVRQ� ������

��



7KH ILUVW GHFLVLRQ VWUDWHJ\� VRXUFLQJ DQG SURGXFWLRQ VWUDWHJLHV� LV DERXW FKRRVLQJ DQ
RSWLRQ WKDW VKRXOG JXLGH WKH RUJDQL]DWLRQ WKURXJK VRXUFLQJ DQG SURGXFWLRQ DQG KRZ
WKHVH DUH RSHUDWLRQDOL]HG� 7ZR H[DPSOHV RI RSWLRQV DUH WR HLWKHU PLQLPL]H FRVWV RU
WR PLQLPL]H HQYLURQPHQWDO LPSDFW� 7KH PDLQ PHVVDJH RI WKLV VWUDWHJ\ LV WR FKRRVH
DQ RSWLRQ DQG VWLFN WR LW� VLQFH VXSSO\ ZLOO DIIHFW SDFNDJLQJ HIILFLHQF\� 7KH VHFRQG
VWUDWHJ\� RQH ZD\ YV UHXVDEOH� UHIHUV WR PDNLQJ WKH GHFLVLRQ RQ XVLQJ UHXVDEOH
SDFNDJLQJ RU QRW� 7KLV GHFLVLRQ VKRXOG EH EDVHG RQ VHYHUDO IDFWRUV� OLNH SURGXFW
FKDUDFWHULVWLFV DQG WUDQVSRUWDWLRQ GLVWDQFH� WKDW DOO GHWHUPLQH WKH SDFNDJLQJ HIIHFW
RQ WKH VXSSO\ FKDLQ� 7KH FRVW DQG HQYLURQPHQWDO LPSDFW VKRXOG EH DQDO\]HG LQ
UHVSHFW WR WKHVH IDFWRUV� ZKHQ PDNLQJ WKH GHFLVLRQ DERXW SDFNDJLQJ� 7KH WKLUG
VWUDWHJ\� SDFNDJLQJ VL]H� FDQ EH ERWK RSHUDWLRQDO DQG VWUDWHJLF� ,W DIIHFWV WKH
LQYHQWRU\ DQG WKH VSDFH XWLOL]DWLRQ� EXW DOVR WKH DPRXQW RI FRQVXPSWLRQ �ORZHU
FRQVXPSWLRQ� VPDOOHU SDFNDJLQJ�� 7KH VL]H GRHV QRW RQO\ UHIHU WR WKH YROXPH RI
WKH SDFNDJLQJ EXW DOVR WR WKH VKDSH RI LW� 7KH IRXUWK GHFLVLRQ LV DERXW SRWHQWLDO
VFDOH HIIHFWV IRU SDFNDJLQJ� 7KHVH VFDOH HIIHFWV PD\ VKRZ WKDW WKH XVH RI IHZHU
XQLTXH SDFNDJLQJ VROXWLRQV UHVXOW LQ PRUH HIILFLHQW KDQGOLQJ DQG WUDQVSRUWDWLRQ� DV
ZHOO DV OHVV FRPSOH[LW\ DQG FRVWV� 7KHUHIRUH� WKH VFDOH HIIHFWV VKRXOG EH DQDO\]HG
ZKHQ GHFLGLQJ RQ SDFNDJLQJ FKDUDFWHULVWLFV� /DVWO\� WKH ILIWK VWUDWHJ\� YROH DQG
ZHLJKW HIILFLHQF\� UHIHUV WR RSWLPL]LQJ WKH FDSDFLW\ RI WKH SDFNDJLQJ V\VWHP� %\
ILOOLQJ XS SDFNDJLQJ� WKH FRVWV DQG HQYLURQPHQWDO LPSDFW UHODWHG WR PDWHULDO
KDQGOLQJ� WUDQVSRUWDWLRQ DQG WR VRPH H[WHQW SDFNDJLQJ PDWHULDO FDQ EH UHGXFHG�
�3nOVVRQ� �����

��� %86,1(66 352&(66 0$1$*(0(17

,Q HYHU\ RUJDQL]DWLRQ WKHUH DUH PDQ\ GLIIHUHQW SURFHVVHV SHUIRUPHG FRQWLQXRXVO\�
+RZHYHU� LQ RUGHU IRU D EXVLQHVV WR UHDFK WKHLU VHW JRDOV� WKHVH SURFHVVHV QHHG WR EH
PDQDJHG SURSHUO\� $FFRUGLQJ WR 7UNPDQ ������ VXFFHVVIXO EXVLQHVV SURFHVV
PDQDJHPHQW �%30� LV GHILQHG DV ³,I LW FRQWLQXRXVO\ PHHWV SUHGHWHUPLQHG JRDOV�
ERWK ZLWKLQ D VLQJOH SURMHFW VFRSH DQG RYHU D ORQJHU SHULRG RI WLPH´� %30 PD\
VHHP DV D UDWKHU VWUDLJKWIRUZDUG DSSURDFK WR VDWLVIDFWRU\ SHUIRUPDQFH EXW WKH IDFW
LV WKDW RQO\ DERXW ��� RI DOO EXVLQHVV DFWLRQV WDNHQ� DUH VHHQ DV VXFFHVVIXO� :KHQ
GLVFXVVLQJ KRZ D EXVLQHVV LQLWLDWLYH FDQ UHVXOW LQ D VXFFHVVIXO RXWFRPH FULWLFDO
VXFFHVV IDFWRUV �&6)V� DUH RIWHQ EURXJKW WR DWWHQWLRQ DQG WKHUH DUH D IHZ WKDW DUH
PHQWLRQHG PRUH IUHTXHQWO\ WKDQ RWKHUV� 7RS PDQDJHPHQW VXSSRUW� SURMHFW
PDQDJHPHQW� FRPPXQLFDWLRQ DQG FRRSHUDWLRQ� DQG WUDLQLQJ RI HQG�XVHUV �7UNPDQ�
������ 7KH GHILQLWLRQ RI ZKDW WRS PDQDJHPHQW VXSSRUW LV DQG KRZ LW FDQ EH
SUDFWLFHG� LV YHU\ EURDG DQG VRPHWLPHV YDJXH� +RZHYHU� LW FDQ EH GHVFULEHG DV
KDYLQJ WKH DELOLW\ WR LPSURYH FRRUGLQDWLRQ� FRQWULEXWH WR LQFUHDVHG FURVV�IXQFWLRQDO
DQG LQWHURUJDQL]DWLRQDO LQIRUPDWLRQ VKDULQJ DV ZHOO DV EHLQJ SDUW RI EXLOGLQJ VWURQJ
DQG ORQJ�WHUP UHODWLRQVKLSV� $GGLWLRQDOO\� LW FDQ DOVR KDYH D JUHDW HIIHFW RQ 6&0
LPSOHPHQWDWLRQ DQG IDFLOLWDWLQJ FKDQJH LQLWLDWLYHV� %XVLQHVVHV QHHG WR EH RSHQ IRU
FKDQJH ZKLFK WRS PDQDJHUV SOD\ D YLWDO UROH LQ� GULYLQJ LW E\ WUDLQLQJ DQG DOORFDWLQJ
VWDII PHPEHUV SURSHUO\ LQ D PDQQHU WKDW LV DOLJQHG ZLWK VHW JRDOV DQG YDOXHV
�6DQGEHUJ 	 $EUDKDPVVRQ� ������
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$QRWKHU YHU\ LPSRUWDQW &6)� FRPPXQLFDWLRQ� LV DOVR PHQWLRQHG IUHTXHQWO\ EXW
VHHPV WR EH PRUH GLIILFXOW WR SUDFWLFH HIIHFWLYHO\� $FFRUGLQJ WR �)DONKHLPHU 	
+HLGH� ����� RQH ZD\ RI FUHDWLQJ JRRG FRPPXQLFDWLRQ LV WR FRRUGLQDWH
FRPPXQLFDWLRQ IRU PDUNHWLQJ� 35 DQG RWKHU LQWHUQDO FKDQQHOV WR UHDFK UREXVW
FRPPXQLFDWLRQ SURFHVVHV WKDW ZRUN RYHU D ORQJ SHULRG RI WLPH� )XUWKHU LW LV
LPSRUWDQW WR DOLJQ WKH FRPPXQLFDWLRQ VR LW ILWV DQG DOLJQHV ZLWK WKH RYHUDOO
VWUDWHJLF JRDOV� 7KH GLIILFXOW\ ZLWK FRPPXQLFDWLRQ LV WKDW LW KDV WR EH SHUIRUPHG E\
DOPRVW HYHU\ SHUVRQ DQG EXVLQHVV XQLW ZKLFK IXUWKHU LQFUHDVHV FRPSOH[LW\ LQ DQ
RUJDQL]DWLRQ� +RZ WKH FRPPXQLFDWLRQ VKRXOG EH FRQGXFWHG LV RIWHQ EDVHG RQ
JXLGDQFH IURP SHRSOH VSHFLDOL]HG ZLWKLQ VWUDWHJLF FRPPXQLFDWLRQ DQG FDQ KHQFH EH
VHHQ DV D SURFHVV LWVHOI� 6KULEPDQ ������ VWDWHV D IHZ ZD\V RI PDNLQJ WKH
FRPPXQLFDWLRQ PRUH HIIHFWLYH ZKLFK DUH E\ EHLQJ FOHDU DQG FRQFLVH� OLVWHQLQJ
DFWLYHO\� GHOLYHULQJ WKH PHVVDJH ZLWK WKH ULJKW ERG\ ODQJXDJH DQG IDFLDO H[SUHVVLRQ�
DQG PXFK PRUH� %\ EHLQJ FOHDU LQ WKH FRPPXQLFDWLRQ� ZKHWKHU LW LV LQ SHUVRQ RU E\
HPDLO RU RWKHU FRPPXQLFDWLRQ FKDQQHO WKH PHVVDJH ZLOO EH HDVLHU IRU WKH UHFLSLHQW
WR XQGHUVWDQG DQG DFW RQ� $GGLWLRQDOO\� WKH DELOLW\ WR OLVWHQ FDUHIXOO\ WR ZKDW RWKHU
SHRSOH DUH WU\LQJ WR FRPPXQLFDWH� LV WKH IRXQGDWLRQ WR XQGHUVWDQGLQJ ZKDW WKH
FRQYHUVDWLRQ LV DERXW DQG KHQFH DOVR KRZ WR IRUPXODWH D JRRG UHVSRQVH� 7KH
LPSRUWDQFH RI QRQYHUEDO FRPPXQLFDWLRQ VXFK DV ERG\ ODQJXDJH LV LPPHQVH� LQ IDFW
LW LV VWDWHG WR EH DV PXFK DV ���� PDNLQJ LW FUXFLDO IRU D VXFFHVVIXO IDFH�WR�IDFH
FRQYHUVDWLRQ� 0RUHRYHU� 6KULEPDQ DOVR GLVFXVVHV VRPH FRPPRQ FKDOOHQJHV ZLWK
FRPPXQLFDWLRQ VXFK DV ODQJXDJH EDUULHUV� FXOWXUDO GLIIHUHQFHV� FRPPXQLFDWLQJ WRR
PXFK DQG QRW HYDOXDWLQJ WKH SHUIRUPDQFH RI WKH FXUUHQW FRPPXQLFDWLRQ�

:KHQ GLVFXVVLQJ FXOWXUDO GLIIHUHQFHV� ERWK SHUVRQDO DQG EHWZHHQ GLIIHUHQW EXVLQHVV
XQLWV� WKLV LV VRPHWKLQJ WKDW FDQ FDXVH IXQFWLRQDO VLORV DQG KHQFH DOVR GHFUHDVH
FURVV�IXQFWLRQDO LQWHJUDWLRQ� ,W FDQ EH GLIILFXOW WR UHDFK D VLPLODU FXOWXUH RYHU DQ
HQWLUH RUJDQL]DWLRQ WKDW LV DOLJQHG ZLWK WKH FRPSDQ\ VWUDWHJ\ GXH WR� $FFRUGLQJ WR
6FKHLQ ������ WKHUH DUH WKUHH GLIIHUHQW FXOWXUHV WKDW RIWHQ RFFXU LQ DQ RUJDQL]DWLRQ�
WKH RSHUDWRU FXOWXUH� HQJLQHHULQJ FXOWXUH DQG WKH H[HFXWLYH FXOWXUH ZKLFK DUH
IXQGDPHQWDOO\ GLIIHUHQW� 7KH RSHUDWRU FXOWXUH LV EDVHG RQ LQWHUQDO SHUIRUPDQFH
PHDQLQJ WKDW LW GLIIHUV D ORW EHWZHHQ GLIIHUHQW LQGXVWULHV DQG DOVR EHWZHHQ EXVLQHVV
XQLWV ZLWKLQ WKH VDPH RUJDQL]DWLRQ� )XUWKHU LW IROORZV WKDW WKH FXOWXUHV FKDQJH ZKHQ
WHFKQRORJ\ DQG RWKHU RXWVLGH HIIHFWV FKDQJH� 7KH HQJLQHHULQJ FXOWXUH FDQ EH
GHVFULEHG DV WKLQNLQJ WKDW WKHUH DUH DEVWUDFW VROXWLRQV WR HYHU\ SUREOHP ZKLFK FDQ
EH VROYHG ZLWK SURGXFWV DQG V\VWHPV� ,GHDOO\ WKH\ ZDQW WR ILQG VROXWLRQV WKDW GR QRW
LQFOXGH D ORW RI KXPDQ SRZHU DQG SULRULWL]H SHUIRUPDQFH� HIILFLHQF\ DQG VDIHW\�
7KH H[HFXWLYH FXOWXUH LV LQVWHDG RIWHQ EDVHG RQ JHWWLQJ LQIRUPDWLRQ DQG KDYLQJ
FRQWURO� 7KH\ DUH DOVR YHU\ DZDUH WKDW WKH RUJDQL]DWLRQ LV H[WUHPHO\ GHSHQGHQW RQ
LWV SHRSOH UXQQLQJ WKH SURFHVVHV� KRZHYHU DV SHRSOH FOLPE XS WKH KLHUDUFK\ WKH
PRUH LPSHUVRQDO WKH\ JHW VLQFH WKH\ PRYH IURP ZRUNLQJ FORVH WR WKH DFWXDO
RSHUDWLRQV WR PDQDJLQJ RWKHU PDQDJHUV WKDW DUH PRUH OLNHO\ WR WKLQN VLPLODU WR WKH
H[HFXWLYH� �6FKHLQ� �����

7R PDQDJH WKHVH FXOWXUDO GLIIHUHQFHV DQG EUHDN IXQFWLRQDO VLORV� LW LV HVVHQWLDO WR
FUHDWH WHDPZRUN DFURVV EXVLQHVV XQLWV DQG KHQFH DOVR EXLOG KRUL]RQWDO
FROODERUDWLRQ� 2QH ZD\ WKLV W\SH RI FROODERUDWLRQ FDQ EH IDFLOLWDWHG LV WKURXJK
OHDUQLQJ DQG XQGHUVWDQGLQJ WKRVH ZKR DUH GLIIHUHQW IURP RQHVHOI� +RZHYHU WKLV LV

��



QRW DOZD\ HDV\ ZKLFK QDWXUDOO\ PDNHV LW D YHU\ LPSRUWDQW WRSLF IRU PDQDJHUV� KRZ
WR DFFRPSOLVK FURVV�IXQFWLRQDO ZRUN HIILFLHQWO\ �(GPRQGVRQ HW DO� ������ :KDW FDQ
EH XVHG� ZKLFK LV VKRZQ WR EH VXFFHVVIXO� LV FXOWXUDO EURNHUV ZKR DFW DV D EULGJH
EHWZHHQ GLIIHUHQW WHDPV �(GPRQGVRQ HW DO�� ����� (LVHQEHUJ 	 0DWWDUHOOL� ������ ,W
LV FUXFLDO IRU WKH FXOWXUDO EURNHU WR SRVVHVV DQ XQGHUVWDQGLQJ RI YDULRXV WHDPV DQG
WKHLU UHVSHFWLYH FXOWXUHV WR IDFLOLWDWH DSSURSULDWH FRRUGLQDWLRQ� $GGLWLRQDOO\� E\
XVLQJ WKLV W\SH RI OLQN WKH SURFHVV RI FRRUGLQDWLRQ JHWV PRUH HIILFLHQW VLQFH WKH
FRQFHUQHG PHPEHUV GR QRW QHHG WR OHDUQ DERXW WKH GLIIHUHQFHV LQ FXOWXUHV DQG
ZRUNLQJ SURFHGXUHV RI WKH RWKHU WHDPV �(GPRQGVRQ HW DO�� ������

$QRWKHU YHU\ LPSRUWDQW DVSHFW RI %30 LV WKDW LQ RUGHU IRU D FRPSDQ\ WR VHW XS DQ
HIILFLHQW EXVLQHVV� PDQDJHUV UHDOO\ KDYH WR XQGHUVWDQG WKHLU EXVLQHVV DQG WKH
SURFHVVHV LQ LW� 5XPPOHU 	 %UDFKH ������ VWDWHG WKDW ZKLOH PDQDJHUV PD\ EH
IDPLOLDU ZLWK WKH VWUXFWXUH RI WKHLU GHSDUWPHQWV DQG HPSOR\HHV� WKH\ RIWHQ RYHUORRN
WKH SURGXFWV DQG�RU VHUYLFHV WKH\ SURYLGH WR FXVWRPHUV� 7KH\ IXUWKHU HPSKDVL]H
WKDW WKHUH LV D GLVWLQFWLRQ EHWZHHQ UHSUHVHQWLQJ WKH RUJDQL]DWLRQ DQG WKH EXVLQHVV
LWVHOI� PHUHO\ YLVXDOL]LQJ WKH HPSOR\HHV DQG WKHLU FOXVWHUV GRHV QRW HQFRPSDVV WKH
HQWLUHW\ RI WKH EXVLQHVV� :KHQ QRW FRQVLGHULQJ WKHVH DVSHFWV ZKHQ WKLQNLQJ DERXW
WKH FRPSDQ\ WKHUH LV D JUHDW ULVN RI DOVR PLVVLQJ WKH SURFHVVHV LQYROYHG� )XUWKHU
SUREOHPV WKDW FDQ RFFXU LQ DQ RUJDQL]DWLRQ DUH ZKHQ LW LV YLHZHG VROHO\ IURP D
YHUWLFDO SHUVSHFWLYH� PHDQLQJ WKDW HDFK EXVLQHVV IXQFWLRQ LV E\ WKHPVHOYHV ZLWK QR
FURVV IXQFWLRQDO SURFHVVHV DQG WKH PDQDJHPHQW DFWV DFFRUGLQJO\ �5XPPOHU 	
%UDFKH� ������ 7KH YHUWLFDO YLHZ FDQ RIWHQ EH D FRUH UHDVRQ IRU IXQFWLRQDO VLORV LQ
DQ RUJDQL]DWLRQ ZKHUH GHSDUWPHQWV KDYH WKHLU RZQ EXVLQHVV ZLWK WKHLU RZQ NH\
SHUIRUPDQFH LQGLFDWRUV �.3,V��
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7KH EXVLQHVV HQYLURQPHQW LV FRQVWDQWO\ FKDQJLQJ� DQG ZLWK WKLV D JUHDWHU
XQGHUVWDQGLQJ RI 6&0 LV QHFHVVDU\� 6&0� DV GHVFULEHG LQ 6HFWLRQ ��� UHIHUV WR WKH
VWUDWHJLF FRRUGLQDWLRQ RI EXVLQHVV IXQFWLRQV DQG WKH WDFWLFV ZLWKLQ WKHVH IXQFWLRQV�
LQ RUGHU WR LPSURYH WKH ORQJ WHUP SHUIRUPDQFH� 7R LPSURYH SHUIRUPDQFH� LW LV
FUXFLDO WR ILUVW HVWDEOLVK D SURFHGXUH RI ZKDW WR PHDVXUH DQG KRZ WR PHDVXUH WKLV�
WKHQ WR HYDOXDWH WKH VXSSO\ FKDLQ IXQFWLRQV WR LGHQWLI\ DUHDV IRU LPSURYHPHQW�
<DGDY HW DO�� ������ SRLQWV RXW WKDW WKH WUDGLWLRQDO ILQDQFLDO SHUIRUPDQFH
PHDVXUHPHQW KDV EHHQ FULWLFL]HG LQ OLWHUDWXUH DQG VWDWHV WKDW RWKHU QRQ�ILQDQFLDO
SHUVSHFWLYHV PXVW EH LQWHJUDWHG LQ PHDVXUHPHQWV� ,W LV DOVR VWDWHG WKDW 6&0 KDV
VKLIWHG WR FRPSHWLWLRQ EHWZHHQ WKH HQWLUH VXSSO\ FKDLQ� QRW EHWZHHQ LQGLYLGXDO
RUJDQL]DWLRQV �-DJDQ 0RKDQ 5HGG\ HW DO�� ������ DQG GXH WR WKLV LW LV GLIILFXOW WR
DSSO\ WUDGLWLRQDO PHDVXUHPHQW PHWKRGV WR JDLQ DFFXUDWH HYDOXDWLRQ �-LDR HW DO��
������ )XUWKHUPRUH� SHUIRUPDQFH PHDVXUHPHQWV DUH GHVFULEHG DV D VHW RI PHWULFV
WKDW PHDVXUHV ERWK HIIHFWLYHQHVV DQG HIILFLHQF\ �6KHSKHUG 	 *�QWHU� ������ DQG
SHUIRUPDQFH PDQDJHPHQW FUHDWHV EDFNJURXQG IRU SHUIRUPDQFH PHDVXUHPHQWV LQ D
YLUWXRXV VSLUDO �<DGDY HW DO�� ������ $FFRUGLQJ WR 6DOHKHHQ 	 +DELE ������� ZHOO
H[HFXWHG PHDVXUHPHQW RI SHUIRUPDQFH FDQ EH EHQHILFLDO WR RUJDQL]DWLRQV LQ WHUPV
RI LPSOHPHQWLQJ DQG FRQWUROOLQJ EXVLQHVV VWUDWHJ\� -DJDQ 0RKDQ 5HGG\ HW DO��
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������ KLJKOLJKW WKDW HYHU\ VXSSO\ FKDLQ ZDQWV WR LPSURYH WKHLU SHUIRUPDQFH� DQG
WKDW LW LV QHFHVVDU\ WR KDYH HIIHFWLYH SHUIRUPDQFH PHWULFV WR PHDVXUH WKH HIILFLHQF\
DQG HIIHFWLYHQHVV LQ WKH VXSSO\ FKDLQ� EHFDXVH ZLWKRXW PHDVXUH WKHUH LV QR
LPSURYHPHQW� ,W LV QRW RQO\ LPSRUWDQW IRU DQ RUJDQL]DWLRQ WR XQGHUVWDQG WKH
PHDQLQJ RI D PHWULF� EXW DOVR ZK\ LW LV EHLQJ PHDVXUHG� DQG LQ FRPELQDWLRQ ZLWK
KRZ LW DIIHFWV WKH VXSSO\ FKDLQ SHUIRUPDQFH �+ROPEHUJ� ������ 7KLV LQIRUPDWLRQ
VKRXOG DOVR EH VKDUHG ZLWK LQWHUQDO GHSDUWPHQWV DV ZHOO DV H[WHUQDO SDUWLHV� WR XVH
WKH VDPH PHDVXUHPHQWV DQG ORRN DW D PRUH KROLVWLF YLHZ RI SHUIRUPDQFH� WKDQ MXVW
WKH VLQJOH GHSDUWPHQW RU RUJDQL]DWLRQ �+ROPEHUJ� ������

7R PHDVXUH WKH VXSSO\ FKDLQ SHUIRUPDQFH GLIIHUHQW DSSURDFKHV DQG WRROV FDQ EH
XVHG� LQFOXGLQJ IRU LQVWDQFH WKH %DODQFHG 6FRUHFDUG �%6� E\ .DSODQ DQG 1RUWRQ
�6KHSKHUG 	 *�QWHU� ������ WKH 6&25 PRGHO DQG .3,V �6DOHKHHQ 	 +DELE� ������
ZKLFK DUH DOVR WKH PRVW FRPPRQO\ XVHG RQHV� %6 LV XVHG ERWK DV D PHDVXUHPHQW
WRRO EXW DOVR DV D PDQDJHPHQW V\VWHP WR FODULI\ DQG WUDQVODWH YLVLRQ DQG VWUDWHJ\
LQWR REMHFWLYHV �+ROPEHUJ� ������ +ROPEHUJ ������ VWDWHV WKDW WKLV LV FUXFLDO VLQFH
PDQDJHUV RWKHUZLVH PLJKW IRUP WKHLU RZQ LQWHUSUHWDWLRQV RI ZKDW WKH VWUDWHJ\
PHDQV WR WKHP SHUVRQDOO\� 7KH 6&25 PRGHO LQWHJUDWHV EXVLQHVV SURFHVVHV DQG
SHUIRUPDQFH PHWULFV LQWR D XQLILHG VWUXFWXUH� ZKLOH EUHDNLQJ GRZQ HDFK VXSSO\
FKDLQ DFWLYLW\ LQWR ILYH SURFHVVHV� SODQ� VRXUFH� PDNH� GHOLYHU� DQG UHWXUQ �6KHSKHUG
	 *�QWHU� ������ (DFK SURFHVV KDV DVVRFLDWHG PHWULFV� EHVW SUDFWLFHV� DQG
ZRUNIORZV� DOORZLQJ RUJDQL]DWLRQV WR DVVHVV DQG LPSURYH WKHLU VXSSO\ FKDLQ
SHUIRUPDQFH� 5HVHDUFK VKRZV OLPLWDWLRQV ZLWKLQ WKHVH PHWKRGV� DQG LQ RUGHU WR
FDSWXUH DOO UHOHYDQW SRLQWV IRU VXSSO\ FKDLQ SHUIRUPDQFH LW LV LPSRUWDQW WR KDYH D
KROLVWLF SRLQW RI YLHZ �6DOHKHHQ 	 +DELE� ������ +ROPEHUJ ������ FODLPV WKDW
V\VWHPV WKLQNLQJ VKRXOG QRW RQO\ EH DSSOLHG WR WKH IORZ RI JRRGV EXW WR
SHUIRUPDQFH PHDVXUHPHQW DV ZHOO� %\ FRQVLGHULQJ PHDVXUHPHQW DFWLYLWLHV DV D VHW�
LW ZLOO DOORZ IRU UHFRJQLWLRQ RI WKH SURSHUWLHV DV D ZKROH �+ROPEHUJ� ������ %\
DSSO\LQJ V\VWHPV WKLQNLQJ WR WKH PHDVXUHPHQW ZLWKLQ WKH VXSSO\ FKDLQ� LW ZLOO
DOORZ RUJDQL]DWLRQV WR XQGHUVWDQG WKH SUREOHPV WKURXJKRXW WKH VXSSO\ FKDLQ DQG
PHDVXUH WKH SHUIRUPDQFH DV D ZKROH� LQVWHDG RI RQH VSHFLILF XQLW�

����� 6\VWHPV WKLQNLQJ LQ SHUIRUPDQFH PHDVXUHPHQW

5HVHDUFK VKRZV OLPLWDWLRQV ZLWKLQ SHUIRUPDQFH PHDVXUHPHQW PHWKRGV� DQG LQ
RUGHU WR FDSWXUH DOO UHOHYDQW SRLQWV IRU VXSSO\ FKDLQ SHUIRUPDQFH LW LV LPSRUWDQW WR
KDYH D KROLVWLF SRLQW RI YLHZ �6DOHKHHQ 	 +DELE� ������ +ROPEHUJ ������ FODLPV
WKDW V\VWHPV WKLQNLQJ VKRXOG QRW RQO\ EH DSSOLHG WR WKH IORZ RI JRRGV EXW WR
SHUIRUPDQFH PHDVXUHPHQW DV ZHOO� %\ FRQVLGHULQJ PHDVXUHPHQW DFWLYLWLHV DV D VHW�
LW ZLOO DOORZ IRU UHFRJQLWLRQ RI WKH SURSHUWLHV DV D ZKROH �+ROPEHUJ� ������ %\
DSSO\LQJ V\VWHPV WKLQNLQJ WR WKH PHDVXUHPHQW ZLWKLQ WKH VXSSO\ FKDLQ� LW ZLOO
DOORZ RUJDQL]DWLRQV WR XQGHUVWDQG WKH SUREOHPV WKURXJKRXW WKH VXSSO\ FKDLQ DQG
PHDVXUH WKH SHUIRUPDQFH DV D ZKROH� LQVWHDG RI RQH VSHFLILF XQLW� +ROPEHUJ ������
VWDWHV WKDW E\ FRQFHQWUDWLQJ VROHO\ RQ D VLQJOH RUJDQL]DWLRQ DQG QHJOHFWLQJ KRZ
RWKHU PHDVXUHPHQW DFWLYLWLHV ILW LQWR WKH EURDGHU FRQWH[W� RQH PLVVHV WKH
RSSRUWXQLW\ WR OHYHUDJH PHDVXUHPHQW WR LPSURYH RYHUDOO VXSSO\ FKDLQ SHUIRUPDQFH�
7KLV PHDQV IRU LQVWDQFH E\ PLQLPL]LQJ WKH FRVWV LQ RQH RUJDQL]DWLRQ RU GHSDUWPHQW
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RI WKH VXSSO\ FKDLQ E\ VLPSO\ PRYLQJ LW WR DQRWKHU SDUW� ZLOO LPSURYH WKH
SHUIRUPDQFH IRU WKDW GHSDUWPHQW EXW QRW WKH ZKROH VXSSO\ FKDLQ �+ROPEHUJ� ������
)XUWKHUPRUH� LI WKH FRVW RI GLIIHUHQW SURFHVVHV LQ DQ RUJDQL]DWLRQ DUH PDQDJHG
VHSDUDWHO\� WKH HQWLW\ ³WRWDO FRVW´ ZRXOG QRW EH SRVVLEOH WR PHDVXUH� DQG WKH
WUDGHRIIV EHWZHHQ WKH WZR FRPSRQHQWV ZRXOG QRW EH SRVVLEOH WR EH GLVFXVVHG DQG
LPSURYHG �6DOHKHHQ 	 +DELE� ����� +ROPEHUJ� ������

7R HQDEOH WKH PHDVXUHPHQW DORQJ WKH VXSSO\ FKDLQ� LW LV RQFH DJDLQ LPSRUWDQW WR
XQGHUVWDQG WKH UHOHYDQFH RI 6&0 DQG WKH UHODWLRQVKLS ZLWK RWKHU VXSSO\ FKDLQ
SDUWQHUV� ,W LV RI JUHDW LPSRUWDQFH WR VWXG\ DQG HYDOXDWH WKH UHODWLRQVKLS DQG OHYHO RI
WUXVW EHWZHHQ DFWRUV LQ RUGHU WR LQFUHDVH SHUIRUPDQFH LQ WKH VXSSO\ FKDLQ
�3DQD\LGHV 	 /XQ� ������ -LDR HW DO� ������ VWDWHG WKDW LI WKH UHODWLRQVKLS EHWZHHQ
VXSSO\ FKDLQ DFWRUV LV JRRG HQRXJK� DQG WKDW WKHUH H[LVWV WUXVW EHWZHHQ WKHVH� DFWRUV
ZLOO FKRRVH WR WUXO\ VKDUH LQIRUPDWLRQ� 7KH UROH RI WUXVW FDQ DOVR EULQJ KLJKHU
SHUIRUPDQFH WR WKH VXSSO\ FKDLQ �-LDR HW DO�� ������ DQG EXLOGLQJ DQG PDQDJLQJ
VXSSOLHU UHODWLRQVKLSV LV WKHUHIRUH DQ LPSRUWDQW SDUW RI SHUIRUPDQFH PHDVXUHPHQW
WKURXJKRXW WKH VXSSO\ FKDLQ�

����� .H\ 3HUIRUPDQFH ,QGLFDWRUV

0DQ\ FRPSDQLHV IDFH FKDOOHQJHV ZLWK GHILQLQJ D VWUDWHJ\ IRU PHDVXULQJ DQG
PDQDJLQJ VXSSO\ FKDLQ SHUIRUPDQFH DQG DVVHVVLQJ LPSURYHPHQW RSSRUWXQLWLHV� 7R
PHDVXUH WKH VXSSO\ FKDLQ SHUIRUPDQFH� RUJDQL]DWLRQV PXVW HVWDEOLVK FOHDU NH\
SHUIRUPDQFH LQGLFDWRUV �.3,V� VXLWDEOH IRU WKH VSHFLILF RUJDQL]DWLRQ �<LQJ HW DO��
������ .3,V DUH TXDQWLILDEOH PHWULFV WKDW RUJDQL]DWLRQV XVH WR PRQLWRU DQG HYDOXDWH
SURFHVVHV DQG VSHFLILF REMHFWLYHV RYHU WLPH �0DULQDJL HW DO�� ������ &KDH ������
PHDQV WKDW LW FDQ EH D FRPSOLFDWHG SURFHVV WR GHYHORS DQG LPSOHPHQW .3,V GXH WR
ODFN RI LQFHQWLYH DQG WRS PDQDJHPHQW VXSSRUW� DQG WKH RUJDQL]DWLRQDO FXOWXUH� $ ORW
RI FRPSDQLHV KDYH ZHOO�GHILQHG EXVLQHVV�UHODWHG .3,V� EXW ODFN ZHOO�GHYHORSHG
RQHV WKDW DUH PRUH VSHFLILFDOO\ UHODWHG WR WKH VXSSO\ FKDLQ� ZKLFK DUH DOVR QHFHVVDU\
�&KDH� ������

&RPPRQ FKDOOHQJHV WKDW DULVH FRQFHUQLQJ WKH VXSSO\ FKDLQ SHUIRUPDQFH PHWULFV
DUH� VHOHFWLQJ DSSURSULDWH PHWULFV DQG H[DPLQLQJ WKH ILQDQFLDO LPSDFW RI VXSSO\
FKDLQ LPSURYHPHQWV �<LQJ HW DO�� ������ 5HJDUGLQJ WKH ILUVW FKDOOHQJH� FRPSDQLHV
RIWHQ WUDFN PDQ\ .3,V ZKLFK DUH UHVXOWLQJ LQ FRPSOH[ SHUIRUPDQFH UHSRUWV DQG GR
QRW UHIOHFW WKH VXSSO\ FKDLQ RSHUDWLRQV �<LQJ HW DO�� ������ )XUWKHUPRUH� VRPH
FRPSDQLHV KDYH OLWWOH RU QR NQRZOHGJH RQ KRZ WR GHYHORS JRRG .3,V IRU WKH VXSSO\
FKDLQ �&KDH� ������ DQG LW LV FRPPRQ IRU RUJDQL]DWLRQV WR KDYH WRR PDQ\ DQG
LQFRPSDWLEOH PHWULFV �+ROPEHUJ� ������ ,I PDQDJHG WR GHILQH WKH FRUUHFW .3,V�
OHVV .3,V DUH EHWWHU IRU D FRPSDQ\ �&KDH� ������ /HVV PHWULFV ZLOO OHDG WR OHVV
FRPSOH[LW\ DQG FRQIXVLRQ� DQG ZLOO DOVR UHVXOW LQ WKH WRS PDQDJHPHQW EHLQJ PRUH
DJLOH LQ FKDQJLQJ PDUNHW FRQGLWLRQV �<LQJ HW DO�� ������ 7R JHQHUDWH UHOHYDQW
LQIRUPDWLRQ DQG LQVLJKW� FRPSDQLHV PXVW FKRRVH .3,V WKDW UHIOHFW VWUDWHJLF
REMHFWLYHV DQG SUHVHQW D FRPSUHKHQVLYH SRUWUD\DO RI WKH VXSSO\ FKDLQ SHUIRUPDQFH�
LQWHJUDWHG DFURVV WKH VXSSO\ FKDLQ �<LQJ HW DO�� ������ :KDW LV EHLQJ PHDVXUHG LV
ZKDW LV EHLQJ LPSURYHG� DQG LI D FRPSDQ\ KDV WRR PDQ\ PHWULFV� DQG DOVR

��



FRQWUDGLFWRU\ RQHV� LW ZLOO QRW DOORZ IRU VXFFHVVIXO LPSURYHPHQWV� &KDH ������
SURSRVHV WR XVH WKH 6&25�PRGHO WR GHYHORS .3,V� DQG <LQJ HW DO� ������
KLJKOLJKWV WKH XVH RI WKH EDODQFHG VFRUHFDUG PHWKRGRORJ\� $OWKRXJK� LW LV LPSRUWDQW
IRU LQGLYLGXDO ILUPV WR HYDOXDWH DQG FXVWRPL]H WKH DSSURDFK WR WKHLU RZQ
RUJDQL]DWLRQ ZKHQ VHOHFWLQJ PHWULFV �<LQJ HW DO�� ������ 0RYLQJ RQ WR WKH VHFRQG
FKDOOHQJH� H[DPLQLQJ WKH ILQDQFLDO LPSDFW RI VXSSO\ FKDLQ LPSURYHPHQWV� LW LV
FUXFLDO WR GLUHFWO\ OLQN VXSSO\ FKDLQ H[HFXWLRQ WR ILQDQFH� :LWKRXW D FOHDU
XQGHUVWDQGLQJ RI WKH FULWLFDO UHODWLRQVKLS EHWZHHQ PHDVXUHV� FRPSDQLHV ZLOO QRW EH
DEH WR IXOO\ WUDQVIRUP 6&0 LQWR D SURILWDEOH YDOXH�FKDLQ VWUDWHJ\ �<LQJ HW DO��
������ 7R GR VR� <LQ HW DO�� ������ VXJJHVW LQFRUSRUDWLQJ WKH VXSSO\ FKDLQ PHDVXUHV
ZLWK ILQDQFLDO PHDVXUHV OLNH (FRQRPLF 9DOXH $GGHG �(9$� RU &RVW RI &DSLWDO�
/DVWO\� WKHRU\ HPSKDVL]HV WKH LPSRUWDQFH RI FKRRVLQJ� SULRULWL]LQJ DQG
FRQWLQXRXVO\ HYDOXDWLQJ DQG XSGDWLQJ WKH .3,V XVHG ZLWKLQ WKH RUJDQL]DWLRQ LQ
RUGHU WR HQDEOH VXSSO\ FKDLQ SHUIRUPDQFH LPSURYHPHQWV �<LQJ HW DO�� ����� &KDH�
����� +ROPEHUJ� ������

����� &RQWLQXRXV LPSURYHPHQW

5HODWHG WR WKH IDVW FKDQJLQJ EXVLQHVV ODQGVFDSH DQG WKH LQFUHDVHG UHTXLUHPHQWV RQ
VXSSO\ FKDLQV� RUJDQL]DWLRQV DUH SURSRVHG WR GHYHORS DSSURDFKHV WR GHDO ZLWK WKHVH
WR LPSURYH SHUIRUPDQFH� 2QH RI WKH PRVW SRZHUIXO DSSURDFKHV LV� DFFRUGLQJ WR
3UDGR�3UDGR ������ WKH XVH RI FRQWLQXRXV LPSURYHPHQW �&,�� &, LV D SURFHVV ZKHUH
VXSSO\ FKDLQ SURFHVVHV DQG DFWLYLWLHV DUH EHLQJ GLDJQRVHG DQG HYDOXDWHG� DQG WKHQ
XSJUDGHG ZKHUH QHHGHG �6DOHKHHQ 	 +DELE� ������ 3UDGR�3UDGR ������ VWDWHV WKDW
µWKHUH LV DQ DVVXPSWLRQ WKDW FRQWLQXRXV LPSURYHPHQW LQFUHDVHV HPSOR\HH
LQYROYHPHQW LQ GHFLVLRQ�PDNLQJ¶� 6WXGLHV VKRZ WKDW &, LV UHFRPPHQGHG LQ DQ
RUJDQL]DWLRQ� DQG WKDW LW VKRXOG EH SULRULWL]HG WR LGHQWLI\ TXDQWLILDEOH LPSURYHPHQW
�3UDGR�3UDGR� ������ $OWKRXJK� LW LV LPSRUWDQW WR XQGHUVWDQG WKH FRQFHSW RI &, DQG
JDLQ H[SHULHQFH RQ KRZ WR DSSO\ WKLV WR WKH RUJDQL]DWLRQ¶V DFWLRQV� 7R GR VR� WKH
RUJDQL]DWLRQ PXVW IRFXV RQ D FXOWXUH RI FRQWLQXRXV LPSURYHPHQW� D FXOWXUH RI WRWDO
TXDOLW\ PDQDJHPHQW �740�� DQG RQ SURFHVV VWDQGDUGL]DWLRQ �6DOHKHHQ 	 +DELE�
������ .DL]HQ ,QVWLWXWH ������ GHILQHV D FXOWXUH RI FRQWLQXRXV LPSURYHPHQW DV ³DQ
RUJDQL]DWLRQDO HQYLURQPHQW ZKHUH WKH UHOHQWOHVV TXHVW IRU LPSURYHPHQW� LQQRYDWLRQ�
DQG H[FHOOHQFH LV GHHSO\ URRWHG DQG YDOXHG E\ HYHU\ PHPEHU´� )RVWHU 	 *DUGQHU
������ GHVFULEHV 740 DV D FRQWLQXRXV DSSURDFK DLPHG DW LGHQWLI\LQJ DQG UHGXFLQJ
HUURUV� RU FRPSOHWHO\ HOLPLQDWLQJ WKHP� ZLWKLQ D SURFHVV� ,W LV D VWUDWHJ\ HPSOR\HG
WR PDNH 6&0 PRUH HIILFLHQW DQG WR HQKDQFH WKH TXDOLW\ RI DQ RUJDQL]DWLRQ
V
RXWSXWV� E\ FRQWLQXDOO\ UHILQLQJ DQG LPSURYLQJ LQWHUQDO SURFHVVHV� 7KLV RQJRLQJ
FRPPLWPHQW WR TXDOLW\ KHOSV RUJDQL]DWLRQV GHOLYHU KLJKHU YDOXH WR WKHLU FXVWRPHUV
DQG PDLQWDLQ D FRPSHWLWLYH HGJH �)RVWHU 	 *DUGQHU� ������

,Q RUGHU WR EHQHILW IURP &, DQG JDLQ FRPSHWLWLYHQHVV� &, PXVW RSHUDWH WRJHWKHU
ZLWK WKH VXSSO\ FKDLQ DQG UHTXLUHV SDUWLFLSDWLRQ IURP WKH FRPSDQLHV ZLWKLQ WKH
VXSSO\ FKDLQ� 7R GR VR� WKHUH DUH GLIIHUHQW ZD\V RI LQWHJUDWLQJ &, LQ WKH VXSSO\
FKDLQ� DQG 3UDGR�3UDGR ������ VXJJHVWV RQH ZD\ WR GR VR � ZLWK WKH XVH RI
LPSURYHPHQW WHDPV� 7KHVH LPSURYHPHQW WHDPV VKRXOG LQYROYH HPSOR\HHV IURP WKH
RUJDQL]DWLRQ� QRW RQO\ WKH PDQDJHPHQW� VLQFH WKH\ DUH DQ LPSRUWDQW DVVHW WR WKH

��



RUJDQL]DWLRQ �3UDGR�3UDGR� ������ %XW EHIRUH VWDUWLQJ XVLQJ WKHVH WHDPV� WKH
FRPSDQ\ PXVW DWWDLQ HQRXJK NQRZOHGJH DQG H[SHULHQFH DERXW &,� DQG PDWXULW\ LQ
GULYLQJ WKH SURFHVV �&DJOLDQR HW DO�� ������ %\ GRLQJ VR� WKH SURFHVVHV WKDW DUH
XVHG KDYH D KLJKHU UDWH RI VXFFHVV DQG WKH FUHGLELOLW\ WRZDUGV RWKHU FRPSDQLHV LV
JUHDWHU �3UDGR�3UDGR� ������ $V SUHYLRXVO\ PHQWLRQHG� ZRUNLQJ LQWHUFRPSDQ\ LV
PRUH FRPSOLFDWHG WKDQ LQWHUQDOO\� EXW LV HVVHQWLDO IRU D WUDQVSDUHQW DQG
VWUDLJKWIRUZDUG PHWKRGRORJ\ LQWHJUDWHG LQ WKH VXSSO\ FKDLQ�

��



�� 0(7+2'2/2*<

7KLV FKDSWHU DLPV WR DGGUHVV WKH FKRVHQ PHWKRGRORJ\ DQG DSSURDFK RI WKH WKHVLV� $
&DVH 6WXG\ 5HVHDUFK DSSURDFK LV FKRVHQ DV WKH PHWKRGRORJ\� ZKLFK LV PRWLYDWHG
PRUH FORVHO\ LQ 6HFWLRQ ���� 7KH PHWKRGRORJ\ DQG LWV SURFHVV LV IXUWKHU GHVFULEHG
LQ 6HFWLRQ ���� DQG KRZ WKH FDVH VWXG\ LV GHVLJQHG� WRJHWKHU ZLWK ZKDW FDVH LV
VHOHFWHG� LV GLVFXVVHG LQ 6HFWLRQ ���� /DVWO\� PHDVXUHV WDNHQ WR DVVXUH WKH UHOLDELOLW\
DQG TXDOLW\ RI WKH UHVHDUFK LV GHVFULEHG�

��� 5(6($5&+ 29(59,(:

7KH UHVHDUFK PHWKRGRORJ\ XVHG IRU WKLV WKHVLV LV FDVH VWXG\ UHVHDUFK� $ FDVH VWXG\
LV DSSURSULDWH ZKHQ DGGUHVVLQJ 54V ORRNLQJ DW WKH ³ZK\´ RU ³KRZ´ �<LQ� ������
7KLV LV GXH WR WKH H[SORUDWRU\ QDWXUH RI WKHVH 54V� IRU ZKLFK D FDVH VWXG\ LV
VXLWDEOH �9RVV HW DO�� ������ %RWK WKH SXUSRVH DQG 54 RI WKLV WKHVLV DUH H[SORUDWRU\�
DQG KHQFH D FDVH VWXG\ UHVHDUFK LV GHWHUPLQHG WR EH ZHOO VXLWDEOH� ,W LV DOVR
FRQVLGHUHG DQ DSSURSULDWH PHWKRG VLQFH VXIILFLHQW GDWD WR WKH FDVH VWXGLHG LV
DFFHVVLEOH� FRQWULEXWLQJ WR WKH GHSWK RI WKH WKHVLV� &DVH VWXGLHV RIIHU EHQHILWV VXFK
DV KLJK UHOHYDQFH� FDSDFLW\ WR JLYH XQGHUVWDQGLQJ� DQG H[SORUDWRU\ GHSWK� EXW DOVR
GUDZEDFNV VXFK DV SRWHQWLDO DFFHVV LVVXHV� JUHDWHU WLPH DQG UHVRXUFH GHPDQGV� DQG
WKH QHHG IRU WULDQJXODWLRQ �<LQ� ������ 7R DQVZHU WKH 54 RI WKLV WKHVLV� WKH FDVH
VWXG\ UHVHDUFK DSSURDFK LV QRW VXIILFLHQW RQ LWV RZQ� EXW D OLWHUDWXUH UHYLHZ LV DOVR
QHFHVVDU\� 7KLV LV WR GHYHORS DQ XQGHUVWDQGLQJ RI D UHVHDUFK WRSLF DV ZHOO DV WKH
H[LVWLQJ WKHRU\� 6LQFH WKH 54 ZLOO XVH H[LVWLQJ WKHRU\ WR LQYHVWLJDWH WKH HIILFLHQF\
RI WKH FDVH FRPSDQ\� WKH FDVH VWXG\ UHVHDUFK DSSURDFK LV FRPELQHG ZLWK DQ
LQYHVWLJDWLRQ RI H[LVWLQJ WKHRU\ LQ D OLWHUDWXUH UHYLHZ� 7KH OLWHUDWXUH UHYLHZ LV
LQWHJUDWHG LQ WKH PHWKRGRORJ\ XVHG�

��� &$6( 678'< 5(6($5&+ $3352$&+

,Q WKH LQLWLDO SKDVH RI HPSOR\LQJ WKH FDVH VWXG\ PHWKRG� LW LV FUXFLDO WR DVVHVV ZK\
WKLV DSSURDFK LV VXLWDEOH� 2QH DSSURDFK WR GHWHUPLQLQJ WKH DSSURSULDWHQHVV RI D
FDVH VWXG\ LV E\ H[DPLQLQJ WKH IRUPXODWLRQ RI 54V� $FFRUGLQJ WR <LQ ������� WKH
SUHVHQFH RI ZRUGV VXFK DV �KRZ� DQG �ZK\� VHUYHV DV LQGLFDWRUV IDYRULQJ WKH XVH
RI WKH FDVH VWXG\ PHWKRG VLQFH LW LV RI H[SORUDWRU\ QDWXUH� 7KHUH DUH DGGLWLRQDO
LQGLFDWRUV WKDW VKRZ WKDW D FDVH VWXG\ PHWKRG LV DQ DSSURSULDWH DSSURDFK� ZKHUH
RQH LV WKDW WKHUH DUH FRQWHPSRUDU\ RFFXUUHQFHV WKDW VKRXOG EH VWXGLHG
FRPSUHKHQVLYHO\ �<LQ� ������ %RWK RI WKHVH LQGLFDWRUV VKRZ WKDW D FDVH VWXG\ LV
DSSURSULDWH WR IXOILOO WKLV WKHVLV SXUSRVH�

��



7KH VWDUWLQJ SRLQW RI WKLV WKHVLV LV EDVHG RQ WKH SUHPLVH WKDW D FDVH VWXG\ ZRXOG EH
FRQGXFWHG� DQG WKH 54 LV IRUPXODWHG WR EHVW VXLW WKLV PHWKRG� 7KH 54 FDQ EH IRXQG
LQ 6HFWLRQ ���� 7R IXUWKHU VWUHQJWKHQ WKH DUJXPHQWV IRU ZK\ D FDVH VWXG\ LV
DSSURSULDWH� WKH ³WZRIROG GHILQLWLRQ RI D FDVH VWXG\ LQTXLU\´� 7DEOH ���� SURYLGHV
VLJQLILFDQW VXSSRUW �<LQ� ������ 7KLV WKHVLV H[DPLQHV� LQ DQ LWHUDWLYH SURFHVV�
FXUUHQW DQG QHDU�SDVW HYHQWV WKRURXJKO\ EDVHG RQ UHDO OLIH H[SHULHQFHV�
)XUWKHUPRUH� WKH FDVH ZDV LQYHVWLJDWHG LQ UHODWLRQ WR LWV FRQWH[WXDO FLUFXPVWDQFHV
DQG WKH FRQFOXVLRQV ZLOO EH EDVHG RQ PXOWLSOH VRXUFHV RI HYLGHQFH XVLQJ
WULDQJXODWLRQ DQG UHOHYDQW GDWD� 7KLV PHDQV WKDW TXDOLWDWLYH GDWD LV DV PXFK QHHGHG�
LI QRW PRUH� WKDQ TXDQWLWDWLYH GDWD WR PDQDJH DOO WKH YDULDEOHV RI LQWHUHVW �<LQ�
������

7DEOH ��� 7ZRIROG GHILQLWLRQ RI D FDVH VWXG\ LQTXLU\ �<LQ� ������

����� &DVH 6WXG\ 5HVHDUFK 0RGHO

$V SUHYLRXVO\ GHVFULEHG� D FDVH VWXG\ LV XVHG LQ RUGHU WR DQVZHU WKH 54� KHQFH WKH
UHVHDUFK SURFHVV ZLOO QDWXUDOO\ IROORZ D FDVH VWXG\ UHVHDUFK PHWKRGRORJ\� 7KH
PRGHO XVHG IRU WKLV WKHVLV LV WKH &DVH 6WXG\ 5HVHDUFK 0RGHO E\ <LQ ������� ZLWK
VRPH PRGLILFDWLRQV WR ILW WKH SXUSRVH DQG FRQVWUDLQWV RI WKLV WKHVLV� 7KH PRGHO E\
<LQ ������ VKRZV D OLQHDU EXW LWHUDWLYH SURFHVV FRQWDLQLQJ VL[ DFWLYLWLHV� 3ODQ�
'HVLJQ� 3UHSDUH� &ROOHFW� $QDO\]H DQG 6KDUH� DV LOOXVWUDWHG LQ )LJXUH ���� 7KH
SODQQLQJ SKDVH PRWLYDWHV ZK\ WKH FDVH VWXG\ LV UHOHYDQW� DQG WKH 54 DUH FOHDUO\
GHILQHG� 7KH SKDVH GHVLJQ UHIHUV WR LGHQWLI\LQJ WKH FDVH DQG HVWDEOLVKLQJ WKH ORJLF
EHKLQG LW� E\ GHYHORSLQJ WKHRULHV DQG SURSRVLWLRQV WR HQVXUH D GHILQHG SDWK LV EHLQJ
IROORZHG WKURXJKRXW WKH UHVHDUFK� 7KH SUHSDUDWLRQ SKDVH FRQWDLQV WKH FRQGXFWHG
OLWHUDWXUH UHYLHZ ZLWK WKH SXUSRVH RI KDYLQJ HQRXJK WKHRU\ WR WKRURXJKO\ DQVZHU
WKH 54� ,W DOVR GHYHORSV D SURWRFRO RI ZKDW LV QHHGHG WR GR EHIRUH FROOHFWLQJ FDVH
VWXG\ HYLGHQFH� ZKLFK LV WKHQ FROOHFWHG LQ WKH FROOHFWLRQ SKDVH� 7KH FDVH VWXG\ GDWD
LV WKHQ DQDO\]HG� EHIRUH ILQDOO\ EHLQJ FRPSRVHG DQG UHSRUWHG WR D GHILQHG DXGLHQFH
LQ WKH VKDULQJ VWHS �<LQ� ������

��



$Q LPSRUWDQW SDUW RI FDVH VWXG\ UHVHDUFK LV WKH XVH RI WULDQJXODWLRQ� WKH XVH RI
PXOWLSOH VRXUFHV� VWDWHG E\ ERWK <LQ ������ DQG 6WDNH¶V ������ &DVH 6WXG\
5HVHDUFK 0HWKRGV� $FFRUGLQJ WR 6WDNH ������ WULDQJXODWLRQ DOORZV WKH UHVHDUFKHU
WR GHYHORS D FRPSUHKHQVLYH DQG LQ�GHSWK XQGHUVWDQGLQJ RI D FDVH� UDWHG PRUH
KLJKO\ VHHQ WR TXDOLW\ WKDQ UHVHDUFKHV FRQGXFWHG IURP D VLQJOH VRXUFH� 7KHUH DUH
IRXU W\SHV RI WULDQJXODWLRQ� PHWKRG� LQYHVWLJDWRU� WKHRU\ DQG GDWD VRXUFH
WULDQJXODWLRQ �&DUWHU HW DO�� ������ 'DWD VRXUFH FROOHFWLRQ LV WKH W\SH WKDW LV UHOHYDQW
IRU WKLV WKHVLV� VLQFH LW LQYROYHV WKH XVH RI PXOWLSOH GDWD VRXUFHV WR YDOLGDWH
HYLGHQFH DQG JDLQ GLIIHUHQW SHUVSHFWLYHV WR WKHVH �&DUWHU HW DO�� ������ DQG KDYH
WKHUHIRUH EHHQ JLYHQ H[WUD LPSRUWDQFH LQ WKLV FDVH VWXG\ UHVHDUFK� 7KH XVH RI
WULDQJXODWLRQ� PRUH SUHFLVHO\ RI PXOWLSOH GDWD VRXUFHV� DOVR FRQWULEXWHG WR WKH
FUHDWLRQ RI YDOLGLW\� DQG KHQFH WR WKH TXDOLW\ RI WKH WKHVLV �6WDNH� ������

)LJXUH ���� 7KH &DVH 6WXG\ 5HVHDUFK 0RGHO E\ <LQ �������

7KH PRGHO E\ <LQ ������ VKRZV DQ LWHUDWLYH SURFHVV RI KRZ WR DSSO\ WKH GLIIHUHQW
DFWLYLWLHV WR D FDVH VWXG\� SRLQWLQJ RXW WKDW WKH GLIIHUHQW DFWLYLWLHV SHUIRUPHG LQ WKLV
WKHVLV DUH GHYHORSHG IURP DQG ZLWK KHOS IURP RQH DQRWKHU� 7KH WULDQJXODWLRQ VWHS
IURP 6WDNH¶V ������ UHVHDUFK LV FRQVLGHUHG DQ LPSRUWDQW SDUW RI WKLV WKHVLV¶V
UHVHDUFK SURFHVV LQ RUGHU WR GHYHORS D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH FDVH�
DQG WKHUHIRUH WULDQJXODWLRQ LV LQYROYHG LQ DQ HPLQHQW ZD\ LQ HDFK VWHS RI WKH
SURFHVV� 7KH SODQQLQJ VWHS LV DOUHDG\ GHVFULEHG LQ WKLV VHFWLRQ� DQG KRZ WKH
UHPDLQLQJ VWHSV RI WKH PRGHO DUH DSSOLHG IRU WKH VSHFLILF FDVH VWXG\ LQ WKLV WKHVLV� LV
IXUWKHU GHVFULEHG LQ 6HFWLRQV ��������

��� &$6( 678'< '(6,*1

7KH GHVLJQ RI D FDVH VWXG\ LV WKH SDUW WKDW LQWHUOLQNV WKH GDWD FROOHFWHG ZLWK WKH 54
DQG IXUWKHUPRUH DOVR WR WKH FRQFOXVLRQV WR EH PDGH� E\ GHYHORSLQJ WKHRULHV DQG
SURSRVLWLRQV� :KDW W\SH RI FDVH VWXG\ WR EH FRQGXFWHG LV GHFLGHG RQ LQ WKLV SDUW�
7KLV WKHVLV LV SHUIRUPHG WKURXJK D VLQJOH�FDVH VWXG\� 2QH PRWLYDWLRQ IRU GRLQJ D
VLQJOH�FDVH VWXG\ LV WKDW WKH FLUFXPVWDQFHV H[SORUHG DUH UHODWLYHO\ FRPPRQ� L�H�
LQYHVWLJDWLQJ WKH SHUIRUPDQFH RI D )6& DQG LWV UHOHYDQW RSHUDWLRQV� 0RUHRYHU� WKH
GHFLVLRQ WR FRQGXFW D VLQJOH�FDVH VWXG\ RI WKH PHQWLRQHG DUHDV GRHV DOVR FRPH IURP
D UHTXHVW IURP WKH FDVH FRPSDQ\ LWVHOI� 7KH XQLWV RI DQDO\VLV DUH WKH ORJLVWLFV DQG

��



SURFHVVHV RI ILYH WUDQVSRUW SDFNDJLQJ V\VWHP VROXWLRQV ZLWK IRFXV RQ HIILFLHQF\�
7KLV PHDQV WKDW WKH VWXG\ KDV PXOWLSOH XQLWV RI DQDO\VLV� WKXV PDNLQJ LW DQ
HPEHGGHG VLQJOH�FDVH VWXG\� DV LOOXVWUDWHG LQ )LJXUH ���� :KHQ GRLQJ D FDVH VWXG\ LW
LV LPSRUWDQW WR FRQVLGHU ERWK WKH XQLWV RI DQDO\VLV LQ WKH FDVH� DV ZHOO DV WKH XQLWV LQ
UHODWLRQ WR WKH FRQWH[W VXUURXQGLQJ WKH FDVH� 7KLV PHDQV WKDW IDFWRUV VXFK DV
HQYLURQPHQW� FXOWXUH� DQG VRFLDO DQG HFRQRPLF DVSHFWV KDYH EHHQ FRQVLGHUHG LQ WKLV
VWXG\ WR DFKLHYH D WKRURXJK XQGHUVWDQGLQJ DQG� FRQVHTXHQWO\� UHDFK EHWWHU
FRQFOXVLRQV�

)LJXUH ���� 'LIIHUHQW W\SHV RI FDVH VWXG\ GHVLJQV� WKH VLQJOH�FDVH DQG PXOWLSOH�FDVH
GHVLJQ WKDW FDQ EH HLWKHU KROLVWLF RU HPEHGGHG �<LQ� �����

$V PHQWLRQHG� WKH XQLWV RI DQDO\VLV DUH WKH GLIIHUHQW SUREOHPDWLF SURGXFWV ZKLFK
KDYH VHUYHG DV WKH IRXQGDWLRQ RI WKH VWXG\� 7KLV� E\ VWXG\LQJ WKH SURGXFW SDFNDJLQJ
V\VWHPV DQG HYDOXDWLQJ WKHLU SHUIRUPDQFH� )XUWKHUPRUH� WKHVH UHVXOWV ZHUH XVHG
ZKHQ DVVHVVLQJ WKH SDFNDJLQJ LQQRYDWLRQ SURFHVVHV� 7KH LQYHVWLJDWLRQ RI WKH
SDFNDJLQJ VROXWLRQV KHQFH KHOSHG XQGHUVWDQG ZKDW SURFHVVHV DUH UHODWHG WR WKH
GHYHORSPHQW DQG RSHUDWLRQDO ZRUN LQ RUGHU WR FUHDWH D IXQFWLRQLQJ )6&�

7KH UHVHDUFK GHVLJQ VHUYHG DV D V\VWHPDWLF SDWKZD\ IURP WKH VWDUWLQJ SRLQW WR WKH
FRQFOXVLRQ RI WKH VWXG\� GHWDLOLQJ KRZ RQH SURJUHVVHV IURP LQLWLDO LQTXLULHV WR ILQDO
FRQFOXVLRQV WKURXJK D VWUXFWXUHG DSSURDFK� 7KH GHVLJQ¶V SULPDU\ IXQFWLRQ ZDV WR
HQVXUH WKDW WKH XQGHUWDNHQ DFWLRQV DUH UHOHYDQW WR WKH 54 DW KDQG� 7KLV GHVLJQ
XVXDOO\ FRQVLVWV RI ILYH SDUWV �<LQ� ������ DOO RI ZKLFK KDYH EHHQ OD\LQJ WKH
IRXQGDWLRQ RI WKLV WKHVLV PHWKRG� $ PRUH LQ GHSWK GHVFULSWLRQ RI WKHVH ILYH SDUWV
FDQ EH IRXQG LQ $SSHQGL[ $�
�� $ FDVH VWXG\�V TXHVWLRQV
�� ,WV SURSRVLWLRQV� LI DQ\
�� ,WV FDVH
�� 7KH ORJLF OLQNLQJ WKH GDWD WR WKH SURSRVLWLRQV

��



�� 7KH FULWHULD IRU LQWHUSUHWLQJ WKH ILQGLQJV

����� &DVH 6HOHFWLRQ

&DVH VHOHFWLRQ LV DQ LPSRUWDQW VWHS ZKHQ SHUIRUPLQJ D FDVH VWXG\ �9RVV HW DO��
������ $ VLQJOH FDVH KDV WKH EHQHILW RI JLYLQJ PRUH LQ GHSWK DQDO\VLV� DOWKRXJK� WKH
GRZQVLGH ZLWK D VLQJOH FDVH VWXG\ LV WKDW LW LV KDUG WR JHQHUDOL]H WKH ILQGLQJV �9RVV
HW DO�� ������ ,Q WHUPV RI WKLV WKHVLV� D VLQJOH FDVH KDYH EH XVHG� DV GHVFULEHG LQ WKH
SUHYLRXV VHFWLRQ� :KHQ VHOHFWLQJ WKH FDVH� 9RVV HW DO� ������ SURSRVHV WKDW VRPH
VHOHFWLRQ FULWHULD VKRXOG EH GHILQHG� 7KH FULWHULD GHILQHG IRU WKLV WKHVLV DUH�
Ɣ 7KH FDVH VHOHFWHG VKRXOG EH FRQVLGHUHG D )6&�
Ɣ $FFHVV WR VXIILFLHQW GDWD LV FUXFLDO IRU WKH FDVH VWXGLHG� DQG GXH WR WKLV� RQO\

FDVHV ZKHUH VXSSO\ FKDLQ GDWD FDQ EH DFFHVVHG DUH FRQVLGHUHG�
Ɣ ,Q RUGHU WR EH DEOH WR SHUIRUP UHDO WLPH REVHUYDWLRQV� WKH VHOHFWHG FDVH

VKRXOG EH RSHUDWLYH ORFDOO\� WKDW LV FORVH WR WKH VRXWKHUQ SDUW RI 6ZHGHQ�

)URP WKHVH FULWHULD� WKH FDVH VHOHFWHG IRU WKLV WKHVLV LV ,.($ )RRG� ZKLFK LV D ZHOO
VXLWHG RUJDQL]DWLRQ SDUWO\ EHFDXVH LW FDQ SURYLGH QHFHVVDU\ PDWHULDO LQ WHUPV RI
GRFXPHQWV DQG DUFKLYDO GRFXPHQWDWLRQ� $GGLWLRQDOO\� LWV JHRJUDSKLFDO DUHD RI
RSHUDWLRQV LV SODFHG IDYRUDEO\� ZKLFK ZLOO IDFLOLWDWH FRQGXFWLQJ LQWHUYLHZV DQG
REVHUYDWLRQ� 0RUH LQIRUPDWLRQ DERXW ,.($ )RRG FDQ EH IRXQG LQ 6HFWLRQ ����
,.($ )RRG�V VXSSO\ FKDLQ UHDFKHV D ZRUOGZLGH UDQJH DQG KDV D KLJK OHYHO RI
FRPSOH[LW\� ZLWK FKDUDFWHULVWLFV WKDW DUH VKDUHG ZLWK RWKHU SURGXFLQJ FRPSDQLHV
DQG UHWDLOHUV DQG LW FDQ EH DUJXHG WKDW WKH FLUFXPVWDQFHV DUH FRPPRQ� )XUWKHUPRUH�
WKLV VHOHFWHG FDVH FDQ HVSHFLDOO\ SURYLGH LQVLJKWV IRU RWKHU FRPSDQLHV RSHUDWLQJ
ZLWKLQ WKH IRRG LQGXVWU\ WKDW PD\ IDFH VLPLODU FKDOOHQJHV DV ,.($ )RRG�
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%HIRUH FROOHFWLQJ WKH GDWD� VRPH SUHSDUDWRU\ ZRUN ZDV GRQH� 7KH SUHSDUDWLRQ SKDVH
SOD\V DQ LPSRUWDQW UROH LQ RUGHU IRU WKH FDVH WR EH VXFFHVVIXO� <LQ ������ GHILQHV
EHLQJ SUHSDUHG DV KDYLQJ WKH GHVLUHG VNLOOV DQG YDOXHV ZKLFK UHODWH WR WKH
UHVHDUFKHUV LQ WKH VWXG\� 7R KHOS VWUXFWXUH WKLV FDVH VWXG\ UHVHDUFK� DQG WKH UHOHYDQW
GDWD FROOHFWLRQ� D SURWRFRO ZDV FUHDWHG� 7KLV SURWRFRO ZDV FUHDWHG FRQVLVWLQJ RI IRXU
GLIIHUHQW SDUWV� FDVH VWXG\ RYHUYLHZ� SURFHGXUH RI FROOHFWLQJ GDWD� SURWRFRO
TXHVWLRQV DQG RXWOLQH RI WKH UHSRUW �<LQ� ������ 7KH SURWRFRO ZDV FRQVWUXFWHG LQ
RUGHU WR PLQLPL]H WKH ULVN RI PLVVLQJ LPSRUWDQW LQIRUPDWLRQ DQG PDNLQJ VXUH WKDW
WKH ULJKW VXEMHFWV ZHUH EHLQJ LQYHVWLJDWHG� VLQFH D ELJ SDUW RI FROOHFWLQJ GDWD LQ IDFW
LV DERXW XQGHUVWDQGLQJ LQIRUPDWLRQ JLYHQ �<LQ� ������ 7KH FRPSOHWH SURWRFRO FDQ
EH IRXQG LQ $SSHQGL[ %�

$ OLWHUDWXUH UHYLHZ ZDV DOVR FRQGXFWHG DV D SUHSDUDWRU\ SKDVH� WR JDWKHU
LQIRUPDWLRQ RQ H[LVWLQJ WKHRU\ DQG HVWDEOLVK D IRXQGDWLRQ IRU DQVZHULQJ WKH 54�
7KH SURFHVV RI OLWHUDWXUH UHYLHZ LV EDVHG RQ WKH VWDJHV VXJJHVWHG E\ 5RZOH\ 	
6ODFN ������ DV GHVFULEHG LQ )LJXUH ����
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)LJXUH ���� 7KH VWDJHV RI WKH OLWHUDWXUH UHYLHZ SURFHVV LQ WKLV WKHVLV� LQVSLUHG E\ WKH
SURFHVV VWHSV GHVFULEHG E\ 5RZOH\ 	 6ODFN �������

:KHQ VHDUFKLQJ IRU GRFXPHQWV DQG SXEOLFDWLRQV WR VXSSRUW WKH OLWHUDWXUH UHYLHZ�
WKH VHDUFK HQJLQH :HE RI 6FLHQFH ZDV SULPDULO\ XVHG� 7R HQVXUH WKH TXDOLW\ RI WKH
GRFXPHQWV XVHG� RQO\ ERRNV DQG SXEOLVKHG DUWLFOHV ZHUH XVHG WR JDWKHU
LQIRUPDWLRQ� )RU HDFK SDUW RI WKH OLWHUDWXUH UHYLHZ� VRPH NH\ VRXUFHV ZHUH XVHG�
7KHVH DUH KLJKO\ UHOHYDQW DQG WUXVWZRUWK\ VRXUFHV RI LQIRUPDWLRQ� DQG ZHUH DOVR
XVHG WR ILQG NH\ZRUGV WR XVH LQ WKH VHDUFK HQJLQH WR JDWKHU PRUH LQIRUPDWLRQ�
6RXUFHV FLWHG LQ WKH NH\ VRXUFHV ZHUH DOVR FRQVLGHUHG UHOHYDQW DQG RI LQWHUHVW� DQG
VRPH RI WKHVH VRXUFHV ZHUH XVHG IRU WKH OLWHUDWXUH DV ZHOO� 7KH NH\ VRXUFHV DUH
SUHVHQWHG LQ 7DEOH ���� )URP WKH UHWULHYHG GRFXPHQWV� WKHVH ZHUH EULHIO\ UHDG
WKURXJK DQG VXPPDUL]HG ZLWK NH\ SRLQWV FRQQHFWHG WR HDFK GRFXPHQW DQG UHOHYDQW
IRU WKH WKHVLV� :KHQ VXIILFLHQW LQIRUPDWLRQ DQG VRXUFHV ZHUH FROOHFWHG� WKH
OLWHUDWXUH ZHUH VWUXFWXUHG� /DVWO\ WKH OLWHUDWXUH UHYLHZ ZDV ZULWWHQ ZLWK EDVLV LQ WKH
NH\ SRLQWV DQG WKH VWUXFWXUH FUHDWHG� 7KH OLWHUDWXUH UHYLHZ LV DQ RQJRLQJ SURFHVV�
DQG DIWHU WKH FROOHFWLRQ RI GDWD� D UHYLVHG YHUVLRQ RI WKH OLWHUDWXUH ZDV PDGH� 7KLV
PHDQW DGGLQJ PRUH VRXUFHV DQG RWKHU GRFXPHQWV DQG LQIRUPDWLRQ� DIWHU IHHGEDFN
DQG FDVH ILQGLQJV WKDW UHTXLUHG IXUWKHU WKHRU\ DQG GHILQLWLRQV�

7DEOH ���� .H\ VRXUFHV DQG ZKDW SDUW RI WKH OLWHUDWXUH UHYLHZ LW KDV EHHQ DSSOLHG�
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$V GHVFULEHG� WKH FROOHFWLQJ SKDVH LQFOXGHV WKH DFWXDO FROOHFWLRQ RI GDWD DQG
HYLGHQFH IRU WKH FDVH VWXG\� $OVR SUHYLRXVO\ PHQWLRQHG� WKH XVH RI GDWD
WULDQJXODWLRQ ZDV DSSOLHG WR WKLV VWHS� LQ RUGHU WR GHYHORS D PRUH FRPSUHKHQVLYH
XQGHUVWDQGLQJ RI WKH FDVH VWXGLHG� <LQ ������ VWDWHV WKDW WKH XVH RI PXOWLSOH VRXUFHV
FRQWULEXWH WR PRUH DFFXUDWH DQG ZHOO VXSSRUWHG FDVH ILQGLQJV� VRPHWKLQJ QHFHVVDU\
IRU DQ LQ�GHSWK DQDO\VLV VXFK DV D FDVH VWXG\� 7KH FROOHFWLRQ RI GDWD FDQ EH GRQH
WKURXJK GLIIHUHQW VRXUFHV� VXFK DV� GRFXPHQWDWLRQ� DUFKLYDO UHFRUGV� SDUWLFLSDQW�
REVHUYDWLRQV� GLUHFW�REVHUYDWLRQV� LQWHUYLHZV RU SK\VLFDO DUWLIDFWV �<LQ� ������ $
IXOO RYHUYLHZ RI WKH VL[ VRXUFHV RI GDWD� ZLWK LWV FRKHUHQW VWUHQJWKV DQG ZHDNQHVVHV
FDQ EH IRXQG LQ $SSHQGL[ &�

:LWK D EDVLV LQ WKH XVH RI WULDQJXODWLRQ� D PLQLPXP RI WKUHH VRXUFHV ZDV GHVLUDEOH
WR EH FKRVHQ� VLQFH OLPLWLQJ GDWD FROOHFWLRQ WR RQH RU WZR VRXUFHV PD\ UHVXOW LQ
H[FOXVLRQ RI LQVLJKWV WR WKH UHVXOWV �&DUWHU HW DO�� ������ )RU WKH SXUSRVH RI WKH
WKHVLV� IRXU VRXUFHV KDYH EHHQ FKRVHQ IRU HYLGHQFH JDWKHULQJ� LQWHUYLHZV�
GRFXPHQWDWLRQ� DUFKLYDO UHFRUGV DQG GLUHFW REVHUYDWLRQV� 7KH GDWD FROOHFWLRQ
VRXUFHV XVHG DQG WKHLU EHORQJLQJ SXUSRVHV DUH GHVFULEHG LQ 7DEOH ���� $OO RI WKHVH
VRXUFHV DUH VXLWHG IRU DQG FRPPRQO\ XVHG ZLWKLQ FDVH VWXG\ UHVHDUFK DFFRUGLQJ WR
+|VW HW DO� ������� )RQWDQD 	 )UH\ ������ VWDWHV WKDW LQWHUYLHZV DUH RQH RI WKH PRVW
SRZHUIXO WRROV IRU JDLQLQJ DQ LQ�GHSWK XQGHUVWDQGLQJ RI D WRSLF DQG <LQ ������
GHVFULEHV LW DV WKH PRVW LPSRUWDQW VRXUFH RI LQIRUPDWLRQ IRU D FDVH VWXG\� PDNLQJ LW
WKH PDLQ VRXUFH RI HYLGHQFH IRU WKLV WKHVLV�

$OWKRXJK� WKHUH DUH VRPH ZHDNQHVVHV ZLWK LQWHUYLHZV� HVSHFLDOO\ ULVN RI ELDVHV� %\
XVLQJ WULDQJXODWLRQ ZLWK WKH RWKHU WKUHH VRXUFHV WR YDOLGDWH WKH GDWD JDWKHUHG IURP
WKH LQWHUYLHZV� WKLV ULVN ZLOO EH PLQLPL]HG �<LQ� ������ )XUWKHU ZRUN DGGUHVVHG LQ
RUGHU WR DOORZ IRU FRQWLQXRXV UHYLHZ RI WKH SHUIRUPHG LQWHUYLHZV DQG REVHUYDWLRQV�
LQFOXGHV WKDW D VKRUW VXPPDU\ ZHUH FUHDWHG DIWHU HDFK LQWHUYLHZ DQG REVHUYDWLRQ�
7KLV LV VXJJHVWHG E\ 0LOHV 	 +XEHUPDQ ������� WR EH EHQHILFLDO IRU UHIOHFWLRQ RI
WKH LQIRUPDWLRQ JDWKHUHG DQG WR JLYH DQ RYHUYLHZ RI WKH PDLQ WKHPHV GLVFXVVHG RU
REVHUYHG�
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7DEOH ���� 'DWD FROOHFWLRQ PHWKRGV XVHG LQ WKH WKHVLV� ZLWK EHORQJLQJ SXUSRVH�

����� ,QWHUYLHZV

7KH ILUVW VRXUFH RI GDWD FROOHFWLRQ ZDV FRPSLOHG IURP LQWHUYLHZV� ,QWHUYLHZV FDQ EH
FRQGXFWHG LQ VHYHUDO ZD\V� WKH\ FDQ EH XQVWUXFWXUHG�� VHPL VWUXFWXUHG� RU
VWUXFWXUHG LQWHUYLHZV �+|VW HW DO�� ������ DQG SURORQJHG� VKRUWHU RU VXUYH\
LQWHUYLHZV �<LQ� ������ 6WUXFWXUHG LQWHUYLHZV DUH D YHUEDOO\ SHUIRUPHG
TXHVWLRQQDLUH ZLWK VWUXFWXUHG TXHVWLRQV �(OOUDP� ������ DQG DUH GXH WR LWV QDWXUH
YHU\ WLPH FRQVXPLQJ IRU WKH LQWHUYLHZHU� EXW FDQ DOVR LQFUHDVH WKH SDUWLFLSDWLRQ
UDWH RI LQWHUYLHZHHV DFFRUGLQJ WR +|VW HW DO� ������� 7KH XQVWUXFWXUHG LQWHUYLHZ LV
RQ WKH RSSRVLWH PRUH FRQYHUVDWLRQDO DQG FDQ EH XVHG WR FDWFK DQG JDWKHU NH\
LQIRUPDWLRQ �(OOUDP� ������ ,Q EHWZHHQ WKH WZR FDWHJRULHV� WKH VHPL�VWUXFWXUHG
LQWHUYLHZ FDQ EH IRXQG� DQG ZKLFK VLPXODWHV D FRPELQDWLRQ RI WKH WZR SUHYLRXVO\
PHQWLRQHG VWUXFWXUHV� 7KLV PHDQV WKDW WKH LQWHUYLHZV FDQ FRQWDLQ VRPH VWUXFWXUHG
TXHVWLRQV� ZKLOH VWLOO DOORZLQJ IRU PRGLILFDWLRQV WR PDWFK WKH LQWHUYLHZHH DQG
VLWXDWLRQ� $FFRUGLQJ WR <LQ ������ LQWHUYLHZV FRQGXFWHG GXULQJ D FDVH VWXG\ ZLOO
UHVHPEOH D JXLGHG FRQYHUVDWLRQ ZLWK IOXLG TXHVWLRQV� UDWKHU WKDQ D VWUXFWXUHG TXHU\�
ZKLFK ZLOO DOORZ WKH LQWHUYLHZHH WR VSHDN IUHHO\ DQG GHFLGH ZKDW WR EH GLVFXVVHG LQ
GHWDLO� 'XH WR WKHVH PRWLYDWLRQV� WKH QDWXUH RI WKH 54� DV ZHOO DV WKH WLPH FRQVWUDLQW
RI WKH WKHVLV� VHPL�VWUXFWXUHG LQWHUYLHZV DUH FRQVLGHUHG WR EH DQ DSSURSULDWH
DSSURDFK IRU WKLV UHVHDUFK� +RZHYHU� WR ILW WKH SXUSRVH RI WKH WKHVLV DQG LWV VSHFLILF
WRSLFV� FHUWDLQ RYHUDUFKLQJ TXHVWLRQV DQG PRUH GHWDLOHG VXE�TXHVWLRQV ZLOO EH
DVNHG�

5HJDUGLQJ WKH GLYLVLRQ DFFRUGLQJ WR SURORQJHG� VKRUWHU DQG VXUYH\ LQWHUYLHZV�
WKHVH GLIIHU LQ WKH OHQJWK RI WKH LQWHUYLHZ� 7KH SURORQJHG LQWHUYLHZ WDNHV SODFH RYHU
WZR RU PRUH KRXUV� LQ RQH RU PRUH VLWWLQJV� ZKLOH WKH VKRUWHU LQWHUYLHZ LV PRUH
IRFXVHG DQG ODVWV DSSUR[LPDWHO\ RQH KRXU� 7KH VXUYH\ LQWHUYLHZ LV D VWUXFWXUHG
TXHVWLRQQDLUH ZKLFK LV XVHG WR SURGXFH TXDQWLWDWLYH GDWD �<LQ� ������ 7KH ODWWHU LV
QRW FRQVLGHUHG UHOHYDQW IRU WKH VFRSH RI WKH WKHVLV DQG LV QRW XVHG LQ WKH FROOHFWLRQ
SKDVH� 5HJDUGLQJ WKH ILUVW WZR PHQWLRQHG DSSURDFKHV� WKH VKRUWHU LQWHUYLHZ
HQFRXUDJHV WKH LQWHUYLHZHU DQG LQWHUYLHZHH WR IROORZ WKH PDLQ SXUSRVH RI WKH
LQWHUYLHZ SURWRFRO� ZKLOH VWLOO DOORZLQJ WKH LQWHUYLHZHH WR UHPDLQ RSHQ�PLQGHG LQ D

��



FRQYHUVDWLRQDO PDQQHU �<LQ� ������ &RQVLGHULQJ WKH SXUSRVH DQG WKH WLPH
FRQVWUDLQW RI WKH WKHVLV� D VKRUWHU LQWHUYLHZ ZDV XVHG LQ WKH FDVH VWXG\� ,Q WKH FDVH
RI GHHSHU LQVLJKWV RU H[WHQGHG LQIRUPDWLRQ LV QHHGHG� D VKRUWHU IROORZ XS LQWHUYLHZ
ZDV KHOG�

7R VXPPDUL]H WKLV FKDSWHU� WKH W\SH RI LQWHUYLHZV WKDW ZHUH FRQGXFWHG LQ WKH FDVH
VWXG\ DUH SULPDULO\ VHPL�VWUXFWXUHG DQG VKRUWHU LQWHUYLHZV� ZLWK VRPH
FRPSOHPHQWDU\ IROORZ XS LQWHUYLHZV� $OO LQWHUYLHZV ZHUH DLPHG WR JDWKHU LQVLJKWV
UHJDUGLQJ WKH 54� DQG 7DEOH ��� SUHVHQWV D VXPPDU\ RI WKH FRQGXFWHG LQWHUYLHZV�
7KH SXUSRVH RI WKH LQWHUYLHZV ZDV WR FROOHFW TXDOLWDWLYH GDWD DQG WR JDLQ IXUWKHU
LQVLJKWV RQ KRZ SURFHVVHV DQG SURFHGXUHV DIIHFW WKH FXUUHQW SHUIRUPDQFH DQG KHQFH
DOVR KRZ WKRVH SURFHVVHV DQG SURFHGXUHV FDQ EH LPSURYHG� +|VW HW DO� ������
KLJKOLJKW WKH LPSRUWDQFH RI DVNLQJ WKH VWUXFWXUHG TXHVWLRQV LQ WKH VDPH SKUDVLQJ
DQG RUGHU ZKHQ FRQGXFWLQJ PXOWLSOH LQWHUYLHZV� WR DYRLG WKH ULVN RI LPSDFWLQJ WKH
DQVZHU� :LWK WKLV LQ PLQG� DQ LQWHUYLHZ JXLGH ZDV FUHDWHG DV D SUHSDUDWLRQ EHIRUH
FRPPHQFLQJ WKH GDWD FROOHFWLRQ RI WKH FDVH VWXG\� $Q LQWHUYLHZ JXLGH LV D URXJK
SODQ� DQG WKH RQH XVHG IRU WKLV WKHVLV LV WKH LQWHUYLHZ OD\RXW GHVFULEHG E\ +|VW HW DO�
������� 7KLV OD\RXW IROORZV IRXU SKDVHV� FRQWH[W� LQWURGXFWRU\ TXHVWLRQV� PDLQ
TXHVWLRQV DQG VXPPDU\� 7KH FRPSOHWH LQWHUYLHZ JXLGH FUHDWHG IRU WKH WKHVLV FDQ EH
IRXQG LQ $SSHQGL[ '�

7KH ILUVW SDUW RI WKH JXLGH� WKH FRQWH[W� FRQWDLQV DQ H[SODQDWLRQ RI WKH SXUSRVH RI
WKH WKHVLV DV ZHOO DV WKH LQWHUYLHZV� DOORZLQJ WKH LQWHUYLHZHH WR GHYHORS D FRPPRQ
XQGHUVWDQGLQJ IRU WKH WRSLF WR EH GLVFXVVHG �+|VW HW DO�� ������ )XUWKHU� WKLV SDUW
LQYROYHV D GHVFULSWLRQ RI KRZ WKH DQRQ\PLW\ RI WKH LQWHUYLHZHH DV ZHOO DV WKH GDWD
ZLOO EH KDQGOHG� 7KH LQWURGXFWRU\ TXHVWLRQV SKDVH KDV WKH SXUSRVH RI DVNLQJ
JHQHUDO TXHVWLRQV LQ RUGHU WR JHW WKH FRQYHUVDWLRQ JRLQJ �+|VW HW DO�� ������ EHIRUH
HQWHULQJ WKH WKLUG SKDVH� PDLQ TXHVWLRQV� 7KH PRUH JHQHUDO TXHVWLRQV FRQVLVW RI
TXHVWLRQV UHJDUGLQJ WKH LQWHUYLHZHH¶V UROH DW WKH FDVH FRPSDQ\� DQG WKH PDLQ
TXHVWLRQV DUH PRUH OLQNHG WR WKH GHHSHU SXUSRVH RI WKH LQWHUYLHZ DQG FDVH VWXG\ DV
D ZKROH� 5HJDUGLQJ WKH PDLQ TXHVWLRQV� WKLV LV WKH SKDVH RI WKH LQWHUYLHZ ZKHUH WKH
RUGHU RI WKH TXHVWLRQV DVNHG SOD\V DQ LPSRUWDQW UROH� ZKLFK LV ZK\ WKH LQWHUYLHZ
JXLGH ZDV XVHG DV D WRRO WR PDNH VXUH WKH TXHVWLRQV ZHUH DVNHG LQ WKH FRUUHFW RUGHU�
DQG DOO TXHVWLRQV ZHUH LQ IDFW DVNHG� 7KH PDLQ TXHVWLRQV ZHUH GHULYHG ZLWK WKH JRDO
RI XQGHUVWDQGLQJ WKH FDVH FRPSDQ\¶V SURFHVVHV DQG ZD\V RI ZRUNLQJ� DV ZHOO DV
LVVXHV FRQQHFWHG WR WKLV� ,Q WKH ODVW SKDVH RI WKH JXLGH� WKH VXPPDU\� WKH
LQWHUYLHZHH ZLOO EH DVNHG WR JLYH DQ\ RWKHU UHOHYDQW LQIRUPDWLRQ �+|VW HW DO�� ������
7KURXJKRXW WKH LQWHUYLHZ SKDVH� WKH LQWHUYLHZ JXLGH KDV EHHQ HYDOXDWHG DQG
XSGDWHG WKURXJK DQ LWHUDWLYH SURFHVV WR JHW DV PXFK UHOHYDQW LQIRUPDWLRQ DV
SRVVLEOH� 7KH FRPSOHWH LQWHUYLHZ JXLGH ZDV XVHG GXULQJ HDFK LQWHUYLHZ FRQGXFWHG
IRU WKH SXUSRVH RI WKH WKHVLV�

,W LV VXJJHVWHG WR UHFRUG DQG WUDQVFULEH WKH LQWHUYLHZV� WR DOORZ WKH LQWHUYLHZHUV WR
OLVWHQ FORVHO\ DQG XQGLVWXUEHG GXULQJ WKH LQWHUYLHZ �+|VW HW DO�� ������ 7KH
WUDQVFULSWLRQ ZDV GRQH ZLWK WKH XVH RI DQ $,�WRRO� DQG WKHQ FDUHIXOO\ SURRIUHDG WR
SUHYHQW PLVWDNHV RU ZURQJIXO LQIRUPDWLRQ� 7KH WUDQVFULSW ZDV WKHQ FRGHG XVLQJ WKH
WHFKQLTXH RSHQ FRGLQJ DFFRUGLQJ WR JURXQGHG WKHRU\� 7KLV PHDQV GLUHFWO\
GHVFULELQJ WKH GDWD ZLWK ZRUGV RU SKUDVHV WKDW UHIOHFW WKH FRQWHQW �&RUELQ 	
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6WUDXVV� ������ 7KH SURFHVV FRQWDLQV WZR VWHSV� WXUQLQJ WKH GDWD LQWR VPDOO� GLVFUHWH
FRPSRQHQWV RI GDWD� DQG FRGLQJ HDFK GLVFUHWH SLHFH RI GDWD ZLWK D GHVFULSWLYH ODEHO
�&RUELQ 	 6WUDXVV� ������ 7KH ILUVW VWHS PHDQV UHDGLQJ WKURXJK WKH TXDOLWDWLYH GDWD�
LQ WKLV FDVH WKH WUDQVFULSWV IURP WKH LQWHUYLHZV� DQG DQDO\WLFDOO\ EUHDNLQJ LW XS LQWR
GLVFUHWH� ELWH VL]HG SLHFHV RI GDWD� 7KH VHFRQG VWHS UHIHUV WR LQWHUSUHWLQJ HDFK SLHFH
RI GDWD DQG ODEHO LW EDVHG RQ WKH SURSHUWLHV RI WKH GDWD� $Q\ WZR SLHFHV RI GDWD WKDW
UHODWH WR WKH VDPH VXEMHFW� VKRXOG EH ODEHOHG ZLWK WKH VDPH FRGHV �&RUELQ 	
6WUDXVV� ������ 7KH FRGLQJ ZDV WKHQ XVHG LQ WKH GDWD DQDO\VLV VWHS�

7DEOH ���� 6XPPDU\ RI LQWHUYLHZV FRQGXFWHG GXULQJ WKH FDVH VWXG\�

����� 'RFXPHQWDWLRQV

7KH VHFRQG W\SH RI GDWD FROOHFWLRQ LV GRFXPHQWDWLRQ� 2QH LPSRUWDQW XVH RI
GRFXPHQWDWLRQ LV WR YHULI\ DQG VSHFLI\ GHWDLOHG LQIRUPDWLRQ JDWKHUHG IURP RWKHU
VRXUFHV� EXW DOVR DV VXSSOHPHQWDU\ GDWD� 'RFXPHQWDWLRQ LV OLNHO\ WR EH XVHIXO IRU
FDVH VWXGLHV� EXW PXVW EH FDUHIXOO\ XVHG EHIRUH YDOLGDWLQJ WKDW WKH FRQWHQW LV WUXWKIXO
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�<LQ� ������ ([DPSOHV RI LQWHUQDO GRFXPHQWV FDQ EH GRFXPHQWV DERXW OHVVRQV
OHDUQHG RU SURMHFW UHSRUWV SURGXFHG E\ WKH FRPSDQ\ �+|VW HW DO�� ������ 7KH
GRFXPHQWV FROOHFWHG LQ WKH FDVH VWXG\ DUH UHODWHG WR WKH SURFHVVHV ZLWKLQ WKH
FRPSDQ\ DV ZHOO DV WKH VWUDWHJ\ DQG FRQFHSW RI ZD\V RI ZRUNLQJ LQ WKH
RUJDQL]DWLRQ� 7KHVH DUH FROOHFWHG ZLWK WKH EDVLV LQ WKH SHUIRUPHG LQWHUYLHZV� DQG
DUH XVHG WR VSHFLI\ FRUURERUDWH LQIRUPDWLRQ JDWKHUHG IURP RWKHU VRXUFHV DV ZHOO DV
VWUHQJWKHQ WKH FDVH VWXG\ ZLWK VRPH TXDQWLWDWLYH DQG IXUWKHU TXDOLWDWLYH GDWD� 7KH
GRFXPHQWDWLRQV¶ VSHFLILFDWLRQV DUH SUHVHQWHG LQ 7DEOH ���� EHORZ� 7KH GRFXPHQWV
DUH LQWHUQDO IRU ,.($� DQG WKH GHWDLOHG FRQWHQW KDV QRW EHHQ VKDUHG LQ WKLV WKHVLV
GXH WR FRQILGHQWLDOLW\ FRQFHUQV�

7DEOH ���� 6XPPDU\ RI WKH GRFXPHQWDWLRQV FROOHFWHG GXULQJ WKH FDVH VWXG\�

����� $UFKLYDO UHFRUGV

$UFKLYDO UHFRUGV ZLOO EH XVHG DV D VRXUFH RI GDWD FROOHFWLRQ� HVSHFLDOO\ LQ UHJDUGV WR
UDZ GDWD DERXW SURGXFWV DQG SURFHVVHV RI WKH FDVH FRPSDQ\� $UFKLYDO UHFRUGV DUH
VLPLODU WR GRFXPHQWDWLRQ� LQ WKH VHQVH WKDW LW ZLOO EH SURYLGHG IURP WKH FDVH
VWXGLHG� EXW WKH DUFKLYDO UHFRUGV DUH XVXDOO\ PRUH RI D TXDQWLWDWLYH QDWXUH UDWKHU
WKDQ TXDOLWDWLYH �<LQ� ������ $FFRUGLQJ WR <LQ ������� ZKHQ VWXG\LQJ TXDQWLWDWLYH
GDWD FDXWLRQ PXVW EH WDNHQ LQ UHJDUGV WR WKH DFFXUDF\ RI WKH QXPEHUV DQG GDWD� 'XH
WR WKLV� WKH DUFKLYDO UHFRUGV ZHUH XVHG WRJHWKHU ZLWK WKH RWKHU VRXUFHV DV D ZD\ WR
YDOLGDWH DQG VWUHQJWKHQ WKH TXDOLWDWLYH GDWD� )XUWKHU GHVFULSWLRQ RI ZKDW DUFKLYDO
UHFRUGV ZHUH XVHG LQ WKH FDVH VWXG\ UHVHDUFK DUH GLVSOD\HG LQ 7DEOH ���� 7KH UHFRUGV
DUH LQWHUQDO IRU ,.($� DQG WKH GHWDLOHG FRQWHQW KDV QRW EHHQ VKDUHG LQ WKLV WKHVLV
GXH WR FRQILGHQWLDOLW\ FRQFHUQV� :KHQ FROOHFWLQJ WKH GDWD WKH FRQGLWLRQV RI WKH
DUFKLYDO UHFRUGV ZHUH QRWHG DQG DSSUHFLDWHG� VLQFH PRVW DUFKLYDO UHFRUGV KDYH EHHQ
FRPSLOHG IRU D VSHFLILF SXUSRVH RWKHU WKDQ WKLV FDVH VWXG\ �<LQ� ������

��



7DEOH ���� 6XPPDU\ RI WKH DUFKLYDO UHFRUGV FROOHFWHG GXULQJ WKH FDVH VWXG\�

����� 2EVHUYDWLRQV

7KH IRXUWK VRXUFH RI GDWD FROOHFWLRQ LV GLUHFW REVHUYDWLRQV� ,Q UHJDUGV WR WKH VFRSH
RI WKH WKHVLV� WKH ZD\V RI ZRUNLQJ DUH H[DPLQHG� VRPHWKLQJ WKDW WDNHV SODFH LQ D
UHDO OLIH VHWWLQJ� $FFRUGLQJ WR <LQ ������ WKLV DOORZV IRU WKH RSSRUWXQLW\ RI GLUHFW
REVHUYDWLRQV� 5HIHUULQJ EDFN WR WULDQJXODWLRQ DQG WKH DPELWLRQ WR JDWKHU GDWD IURP
GLIIHUHQW SRLQWV RI YLHZV� QRW RQO\ WKH WKHRUHWLFDO YLHZ ZLOO EH VWXGLHG� EXW DOVR WKH
LPPHGLDWH DQG DFWXDO LPSOHPHQWDWLRQ RI WKLV� 7KH GDWD FROOHFWLRQ LQ WKH VKDSH RI
GLUHFW REVHUYDWLRQV FDQ EH XVHG WR FRPSOHPHQW WKH XQGHUVWDQGLQJ RI SURFHVVHV
�+|VW HW DO�� ������ 7KH ZD\V RI ZRUNLQJ LQ WKH ORJLVWLFV SURFHVV� VXFK DV
ZDUHKRXVLQJ DQG SDOOHWL]LQJ� ZLOO WKHUHIRUH EH REVHUYHG LQ UHDO�WLPH� 7R LQFUHDVH
WKH UHOLDELOLW\ RI WKH REVHUYDWLRQDO HYLGHQFH� PRUH WKDQ RQH REVHUYHU VKRXOG EH XVHG
�<LQ� ������ KHQFH ERWK SDUWLHV RI WKH WKHVLV ZHUH SUHVHQW IRU DOO REVHUYDWLRQV PDGH�
7DEOH ��� VSHFLILHV WKH REVHUYDWLRQV PDGH�

7DEOH ���� 6XPPDU\ RI WKH REVHUYDWLRQV SHUIRUPHG GXULQJ WKH FDVH VWXG\�

��� '$7$ $1$/<6,6

$IWHU HYLGHQFH KDV EHHQ FROOHFWHG� WKLV KDV EHHQ DQDO\]HG LQ WKH DQDO\VLV VWHS� 7KLV
UHIHUV WR GLVSOD\LQJ WKH GDWD LQ GLIIHUHQW ZD\V� GHYHORSLQJ DQ DQDO\WLF VWUDWHJ\ DQG
ORRNLQJ IRU SDWWHUQV LQ WKH HYLGHQFH �<LQ� ������ 7KH SXUSRVH RI WKH DQDO\VLV LV WR
LGHQWLI\ DUHDV RI LPSURYHPHQW LQ WKH ORJLVWLFV DQG WUDQVSRUW DFWLYLWLHV RI WKH VWXGLHG
FDVH� DV ZHOO DV JHQHUDOL]LQJ WKH ILQGLQJV WR FRQWULEXWH WR VFLHQFH� 7KH SHUIRUPHG
GDWD DQDO\VLV LV EDVHG RQ JHQHUDO VWUDWHJLHV VXJJHVWHG E\ <LQ ������ DQG +|VW HW DO�
������� DQG IXUWKHU GHYHORSHG ZLWK SURFHVVHV IURP 3nOVVRQ ������� 3nOVVRQ 	

��



+HOOVWU|P ������ DQG *DUGQHU 	 &RRSHU ������� 7KH SURFHVV LV IXUWKHU GHVFULEHG
EHORZ�

<LQ ������ VXJJHVWV IRXU JHQHUDO VWUDWHJLHV WKDW FDQ EH XVHG IRU DQDO\]LQJ
TXDOLWDWLYH GDWD� WKHRUHWLFDO SURSRVLWLRQV� ZRUNLQJ GDWD IURP WKH ³JURXQG XS´�
GHYHORSLQJ D FDVH GHVFULSWLRQ� DQG H[DPLQLQJ SODXVLEOH ULYDO H[SODQDWLRQV� 6LQFH
WKH WKHVLV LV EDVHG RQ D SXUSRVH UDWKHU WKDQ SURSRVLWLRQV� WKH ILUVW VWUDWHJ\ LV
SUHVXPHG LUUHOHYDQW IRU WKLV FDVH VWXG\� ([DPLQLQJ SODXVLEOH ULYDO H[SODQDWLRQV
UHIHUV WR GHILQLQJ DQG WHVWLQJ H[LVWLQJ ULYDO H[SODQDWLRQV� 7KLV DSSURDFK UHODWHV WR
VRPHWKLQJ RXWVLGH WKH VFRSH RI WKH WKHVLV DQG ZLOO KHQFH QRW EH FRQVLGHUHG HLWKHU�
7KH ODVW WZR VWUDWHJLHV ZRUNLQJ GDWD IURP WKH ³JURXQG XS´ DQG GHYHORSLQJ D FDVH
GHVFULSWLRQ LQVWHDG IRFXV PRUH RQ WKH DFWXDO GDWD FROOHFWHG� 'HYHORSLQJ D FDVH
GHVFULSWLRQ LV D VWUDWHJ\ ZKHUH WKH FROOHFWHG GDWD LV RUJDQL]HG DFFRUGLQJ WR D
GHVFULSWLYH IUDPHZRUN �<LQ� ������ :RUNLQJ GDWD IURP WKH ³JURXQG XS´ LPSOLHV
WKDW WKH GDWD VKRXOG EH ³SOD\HG ZLWK´ WR WU\ DQG LGHQWLI\ D SDWWHUQ WR VHUYH DV D EDVLV
IRU IXUWKHU DQDO\VLV DQG DGGLWLRQDO UHODWLRQVKLSV LQ WKH GDWD�

'LIIHUHQW ZD\V RI ³SOD\LQJ ZLWK WKH GDWD´ LQYROYHV VHDUFKLQJ IRU SDWWHUQV DQG
LQVLJKWV E\ IRU H[DPSOH GRLQJ WKH IROORZLQJ �<LQ� ������
Ɣ 3XWWLQJ LQIRUPDWLRQ LQ DUUD\V
Ɣ 0DNLQJ PDWULFHV RI FRQWUDVWLQJ FDWHJRULHV
Ɣ &UHDWLQJ YLVXDO GLVSOD\V� H�J� IORZFKDUWV DQG RWKHU JUDSKLFV
Ɣ 7DEXODWLQJ GLIIHUHQW HYHQWV
Ɣ 3XWWLQJ LQIRUPDWLRQ LQ FKURQRORJLFDO RUGHU

$Q RYHUYLHZ RI WKH DQDO\]LQJ VWHSV DUH SUHVHQWHG LQ )LJXUH ���� &RQVLVWHQW ZLWK
<LQ¶V DSSURDFK ������� HDFK VRXUFH RI FROOHFWHG GDWD ZDV ILUVW DQDO\]HG
LQGHSHQGHQWO\� EHIRUH EHLQJ LQWHJUDWHG ZLWK HDFK RWKHU� 7R EULQJ IRUZDUG XVHIXO
FRQFHSWV DQG KHOS SURYLGH D JRRG VWUXFWXUH IRU WKH DQDO\VLV D FDVH GHVFULSWLRQ ZLOO
EH GHYHORSHG� ZKLFK FDQ EH IRXQG LQ 6HFWLRQ �� :KHQ ZRUNLQJ ZLWK WKH GDWD IURP
WKH ³JURXQG XS´� LW ZDV XVHG LQ RUGHU WR RUJDQL]H WKH GDWD DQG PRUH HDVLO\ ILQG
SDWWHUQV� 2QH PRGHO WKDW ZDV XVHG WR FUHDWH D YLVXDO GLVSOD\ RI WKH GDWD DQG
LQIRUPDWLRQ LV D IUDPHZRUN DERXW VXSSO\ FKDLQ PDSSLQJ GHYHORSHG E\ *DUGQHU 	
&RRSHU ������� GHVFULEHG LQ 6HFWLRQ ������ 7R VXUIDFH UHOHYDQW GDWD DQG WR ILQG DQG
PDWFK SDWWHUQV� WKH FRQFHSW RI SDWWHUQ PDWFKLQJ ZDV XVHG LQ WKH DQDO\VLV� <LQ¶V
������ DSSURDFK WR SDWWHUQ PDWFKLQJ ZDV XVHG LQ WKLV VWHS� DQG D IXUWKHU
H[SODQDWLRQ FDQ EH IRXQG XQGHU 6HFWLRQ ������ )XUWKHUPRUH� ZKHQ SDWWHUQV KDYH
EHHQ IRXQG� WKH GDWD DQG SDWWHUQV ZHUH VWUXFWXUHG� SUHVHQWHG DQG DQDO\]HG XVLQJ WKH
IUDPHZRUN IURP 3nOVVRQ 	 +HOOVWU|P ������ DQG 3nOVVRQ ������ ZKLFK DUH
GHVFULEHG EHORZ LQ 6HFWLRQ ������������ )RU WKH UHVW RI WKH GDWD� +|VW HW DO� ������
VXJJHVW IRXU VWHSV IRU D TXDOLWDWLYH GDWD DQDO\VLV WKDW ZLOO EH XVHG� 7KHVH VWHSV DUH
GDWD JDWKHULQJ� FRGLQJ� JURXSLQJ DQG FRQFOXVLRQV� 7KH GDWD JDWKHULQJ LV SUHYLRXVO\
GHVFULEHG LQ 6HFWLRQ ���� 7KH FRGLQJ VWHS LQYROYHV JLYLQJ LPSRUWDQW WKLQJV LQ
GRFXPHQWV NH\ZRUGV� ZKLFK DUH WKHQ RUJDQL]HG LQ GLIIHUHQW VHFWLRQV DFFRUGLQJO\ LQ
WKH JURXSLQJ VWHS� 7KLV ZDV SHUIRUPHG LQ RUGHU WR EH DEOH WR DQDO\]H DQG GUDZ
FRQFOXVLRQV UHJDUGLQJ WKH FRQWHQW �+|VW HW DO�� ������ :KHQ FRGLQJ WKH LQWHUYLHZV
RSHQ FRGLQJ ZDV XVHG�

��



)LJXUH ���� 2YHUYLHZ RI WKH GDWD DQDO\VLV SURFHVV RI WKH UHVHDUFK VWXG\�

����� 6XSSO\ &KDLQ 0DSSLQJ

,Q WKH IUDPHZRUN GHYHORSHG E\ *DUGQHU 	 &RRSHU ������ VWUDWHJLF VXSSO\ FKDLQ
PDSSLQJ DSSURDFKHV DUH SUHVHQWHG� 7KH\ VXJJHVW WKDW YLVXDOL]DWLRQ RI WKH VXSSO\
FKDLQ LV QHHGHG� DV ZHOO DV D ZHOO�HVWDEOLVKHG SURFHVV RI GRLQJ WKLV LQ RUGHU WR
H[FKDQJH YDOXDEOH NQRZOHGJH� $ ZHOO H[HFXWHG VWUDWHJLF VXSSO\ FKDLQ PDS LV
DFFRUGLQJ WR *DUGQHU 	 &RRSHU ������ D JRRG EDVLV IRU VXSSO\ FKDLQ DQG ORJLVWLFV
DQDO\VLV� DQG KHOSV WKH XQGHUVWDQGLQJ DQG HYDOXDWLRQ RI WKH FXUUHQW VWDWH RI ZRUNLQJ
ZLWKLQ WKH VXSSO\ FKDLQ� 7KH\ DOVR VWDWH WKDW VXSSO\ FKDLQ PDSSLQJ FDQ OHDG WR
LPSURYHPHQWV LQ WKH VXSSO\ FKDLQ SURFHVVHV� ZKLFK FDQ EH OLQNHG EDFN WR WKH
SXUSRVH RI WKLV WKHVLV�

7KH FROOHFWHG GDWD ZDV IXUWKHU RUJDQL]HG DQG PDSSHG LQ YLVXDO IUDPHZRUNV LQ WKH
VKDSH RI D VXSSO\ FKDLQ PDS� 7KH PDS LOOXVWUDWHV WKH RUJDQL]DWLRQ� DQG SURFHVVHV RI
WKH LQIRUPDWLRQ DQG SK\VLFDO IORZ �*DUGQHU 	 &RRSHU� ������ 7KH PDS DFFRUGLQJ
WR *DUGQHU 	 &RRSHU ������ KDV VWDQGDUGL]HG LFRQV WKDW FRPH IURP HLWKHU
DFDGHPLFV� WUDGH DVVRFLDWLRQV RU RWKHU VRXUFHV� 7KH PDS LV DOVR OLQNHG WR D GDWDEDVH
�*DUGQHU 	 &RRSHU� ������ KHQFH WKH FRPSLOHG GDWD LQ SUHYLRXV VWHSV RI WKH

��



DQDO\VLV ZLOO EH XVHG� 7KH PDSSLQJ RI WKH FDVH FRPSDQ\ FDQ EH IRXQG XQGHU
6HFWLRQ ��

����� 3DWWHUQ 0DWFKLQJ

:KHQ DQDO\]LQJ FROOHFWHG GDWD LQ D FDVH VWXG\� D FRPPRQO\ XVHG WHFKQLTXH LV D
SDWWHUQ PDWFKLQJ ORJLF �<LQ� ������ 7KHUH LV QR XQLYHUVDO GHILQLWLRQ IRU ZKDW D
SDWWHUQ LV� EXW UHODWHG WR D FDVH VWXG\ LW LV W\SLFDOO\ XQGHUVWRRG DV D FRQILJXUDWLRQ RI
HYHQWV� LQFLGHQWV RU RXWFRPHV WKDW FRPH IURP WKH FROOHFWHG GDWD �*DUGQHU HW DO��
������ ,Q FDVH�VWXG\ UHVHDUFK� SDWWHUQ PDWFKLQJ ZLOO KHOS HQKDQFH WKH SUHFLVLRQ RI
WKH VWXG\� DQG LGHQWLILHG SDWWHUQV FDQ FRQWULEXWH WR VWURQJHU LQWHUQDO YDOLGLW\
�*DUGQHU HW DO�� ������ 7KH SXUSRVH RI WKH SDWWHUQ PDWFKLQJ LV WR ILQG SDWWHUQV LQ WKH
FROOHFWHG GDWD DQG PDWFK WKHVH ZLWK WKH VWDWHG SURSRVLWLRQ RI WKLV WKHVLV� ZKLFK FDQ
EH IRXQG LQ 6HFWLRQ ���� &RQVLVWHQWO\ ZLWK *DUGQHU HW DO� ������� HDFK VRXUFH RI
GDWD FROOHFWLRQ KDV EHHQ DQDO\]HG VHSDUDWHO\� DQG SDWWHUQV IRU HDFK VRXUFH KDYH
EHHQ UHVHDUFKHG� <LQ ������ SUHVHQWV WZR GLIIHUHQW ZD\V RI XVLQJ WKH SDWWHUQ
PDWFKLQJ WHFKQLTXH� SDWWHUQV LQ D QRQ�HTXLYDOHQW GHSHQGHQW YDULDEOHV GHVLJQ� RU
SDWWHUQV LQ D QRQ�HTXLYDOHQW LQGHSHQGHQW YDULDEOHV GHVLJQ�

,Q UHJDUGV WR WKLV VWXG\� WKH GDWD FROOHFWHG ZDV DQDO\]HG ZLWK WKH LQGHSHQGHQW
YDULDEOHV DSSURDFK� PHDQLQJ WKDW WKH SDWWHUQV IRXQG VKRXOG EH FRPSDUHG WR WKH
VWDWHG SURSRVDO� ,I WKH SDWWHUQ RI WKH ILQGLQJV PDWFK WKH VWDWHG SURSRVLWLRQ� WKHQ WKH
ILQGLQJ VXSSRUWV WKH SURSRVLWLRQ �+DN 	 -XO� ������ ,I WKH SDWWHUQ GRHV QRW PDWFK� D
ULYDO H[SODQDWLRQ LV QHHGHG WR H[SODLQ WKH QRQ PDWFKLQJ SDWWHUQ �+DN 	 -XO� ������
7KH SURFHVV RI SDWWHUQ PDWFKLQJ ZDV FRQGXFWHG� DV SUHYLRXVO\ GHVFULEHG� ZKHUH WKH
FROOHFWHG GDWD ILUVW ZDV ³SOD\HG ZLWK´ DQG H[DPLQHG� 7R DFKLHYH WKLV� WKH GDWD ZDV
FRGHG DQG WKHQ SXW LQWR WKH YDULRXV VFRUHFDUGV WR LGHQWLI\ GLIIHUHQW SDWWHUQV� 7KH
WRROV XWLOL]HG IRU LGHQWLI\LQJ DQG PDWFKLQJ WKHVH SDWWHUQV UHODWHG WR WKH SURSRVLWLRQ
DUH WKH SDFNDJLQJ SHUIRUPDQFH VFRUHFDUG DQG WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG�
7KHVH VFRUHFDUGV ZLOO WKHQ EH IXUWKHU DQDO\]HG ZLWK WKH SXUSRVH RI WKLV WKHVLV�
([SODQDWLRQV RI WKH VFRUHFDUGV FDQ EH IRXQG XQGHU 6HFWLRQ ����� DQG �����
UHVSHFWLYHO\�

����� 3DFNDJLQJ 3HUIRUPDQFH 0HWKRGRORJ\

7KH SDFNDJLQJ SHUIRUPDQFH PHWKRGRORJ\ E\ 3nOVVRQ ������ LV D ZD\ WR PHDVXUH
WKH RYHUDOO SHUIRUPDQFH RI D SDFNDJLQJ V\VWHP DQG LWV WKUHH OHYHOV RI SDFNDJLQJ�
7KH PHWKRGRORJ\ FRQVLVWV RI IRXU GLIIHUHQW VWHSV� ZKHUH D VFRUHFDUG IRU WKH
SHUIRUPDQFH RI HDFK SDFNDJLQJ OHYHO LV WKH PDLQ RXWFRPH� 7KH ILUVW VWHS LQFOXGHV
PDSSLQJ WKH VXSSO\ FKDLQ IRU WKH SDFNDJLQJ V\VWHP� ZKLFK ZDV GRQH WRJHWKHU IRU
DOO SURGXFWV� VLQFH WKH\¶UH DOO D SDUW RI WKH VDPH VXSSO\ FKDLQ DQDO\]HG IRU WKLV
WKHVLV� 7KLV ZDV GRQH DQG DQDO\]HG ZLWK WKH PDSSLQJ GHVFULEHG LQ SUHYLRXV 6HFWLRQ
������ 7KH IRXUWK VWHS LQFOXGHV EUDLQVWRUPLQJ IRU ZD\V RI LPSURYLQJ WKH SDFNDJLQJ
V\VWHP� ZKLFK LV RXW RI WKH VFRSH IRU WKLV WKHVLV DQG ZLOO KHQFH EH OHIW RXW� ,QVWHDG�
WKH VFRUHFDUG ZDV XVHG LQ RUGHU WR ILQG SDWWHUQV� XVLQJ WKH SDWWHUQ PDWFKLQJ
WHFKQLTXH SUHYLRXVO\ GHVFULEHG� WKDW ZDV DQDO\]HG DQG XVHG WR DQVZHU WKH UHVHDUFK

��



TXHVWLRQV ZLWKLQ WKLV WKHVLV� 5HJDUGLQJ WKH ILUVW WKUHH VWHSV RI WKH PHWKRGRORJ\�
WKH\ DUH DV IROORZ �3nOVVRQ� ������
�� 0DS WKH SDFNDJLQJ V\VWHP IRU WKH SURGXFW WKURXJKRXW WKH VXSSO\ FKDLQ
�� &DSWXUH GDWD IRU SDFNDJLQJ V\VWHP SHUIRUPDQFH LQ WKH VXSSO\ FKDLQ
�� (YDOXDWH DQG YLVXDOL]H WKH SDFNDJLQJ V\VWHP SHUIRUPDQFH

7KH PDSSLQJ RI WKH VXSSO\ FKDLQ LV PHQWLRQHG HDUOLHU� DQG GRQH DFFRUGLQJ WR
6HFWLRQ ������ &DSWXULQJ GDWD IRU WKH SDFNDJLQJ V\VWHP LV GRQH DFFRUGLQJ WR ZKDW LV
GHVFULEHG LQ WKH FROOHFW GDWD VHFWLRQ� 7KH GDWD VKDOO DFFRUGLQJ WR 3nOVVRQ ������ EH
FROOHFWHG XVLQJ WKH �� IHDWXUHV LQFOXGHG LQ WKH SDFNDJLQJ VFRUHFDUG� 1RW DOO IHDWXUHV
DUH DSSOLFDEOH WR DOO DFWRUV LQ WKH VXSSO\ FKDLQ� DQG QHLWKHU IRU WKH OLPLWHG VFRSH RI
WKLV WKHVLV� %HFDXVH RI WKLV D IUDPHZRUN FRQVLVWLQJ RI D QXPEHU RI VSHFLILF IHDWXUHV
ZDV FUHDWHG IRU WKLV WKHVLV VSHFLILFDOO\� $OO IHDWXUHV ZHUH H[DPLQHG DQG WKH RQHV
VXLWDEOH DQG UHOHYDQW IRU WKLV WKHVLV ZHUH VHOHFWHG DQG IXUWKHU XVHG ZKHQ FROOHFWLQJ
GDWD� DQG LQ VWHS WKUHH ZKHQ HYDOXDWLQJ DQG YLVXDOL]LQJ WKH SDFNDJLQJ V\VWHP
SHUIRUPDQFH� $OO IHDWXUHV FDQ EH IRXQG LQ $SSHQGL[ (� DQG WKH RQHV XVHG LQ WKLV
WKHVLV DUH SUHVHQWHG LQ 7DEOH ���� (DFK IHDWXUH ZDV HYDOXDWHG E\ UDWLQJ LW ERWK RQ
VDWLVIDFWLRQ DQG LPSRUWDQFH� RQ D VFDOH IURP ���� ZKHUH � LV WKH EHVW SHUIRUPDQFH
RU KLJKHVW LPSRUWDQFH� DQG � LV WKH ZRUVW SHUIRUPDQFH RU ORZHVW LPSRUWDQFH� 7KH
UDWLQJ ZDV PDGH E\ WKH UHVHDUFKHUV ZLWK D EDVLV LQ FROOHFWHG GDWD DQG LQWHUYLHZV�
.H\ LQIRUPDQWV IURP WKH FDVH FRPSDQ\ SURYLGHG GHWDLOHG LQIRUPDWLRQ DERXW WKH
SURGXFW
V SHUIRUPDQFH WKDW ZDV DOVR XVHG LQ WKH UDWLQJ� +RZHYHU� WR PDNH VXUH HDFK
SURGXFW ZDV HTXDOO\ HYDOXDWHG� D VHW RI UHTXLUHPHQWV DQG VSHFLILFDWLRQV ZHUH VHW IRU
HDFK IHDWXUH DQG QXPEHU RQ WKH VFDOH�

6LQFH WKH SURPRWLRQDO DWWULEXWHV DQG RWKHU YDOXH DGGLQJ IHDWXUHV DUH RXWVLGH RI WKLV
VFRSH WKH\ ZHUH QRW LQFOXGHG LQ WKH VFRUHFDUG� 1HLWKHU ZHUH DQ\ DWWULEXWHV
FRQQHFWHG WR SURGXFWLRQ� PDWHULDO RU UHYHUVH KDQGOLQJ� ZLWK UHVSHFW WR WKH
OLPLWDWLRQV RI WKLV VWXG\� 7KH IHDWXUHV WUDFN DQG WUDFH� KD]DUGRXV VXEVWDQFHV�
VHFXULW\ DQG XQZUDSSLQJ DUH FRQVLGHUHG WR KDYH OLWWOH UHOHYDQFH IRU WKH
HIIHFWLYHQHVV DQG HIILFLHQF\ RI WKH VXSSO\ FKDLQ� DV ZHOO DV IRFXV RQ WKH HQG
FRQVXPHU� ZKLFK LV QRW WKH VFRSH IRU WKLV WKHVLV� DQG DUH KHQFH OHIW RXW RI WKH
VFRUHFDUG� /DVWO\� DSSRUWLRQPHQW DQG FRQYHQLHQFH DUH WZR IHDWXUHV ZLWK QRW HQRXJK
DYDLODEOH GDWD WR EH H[DPLQHG DQG DUH DOVR WKHUHIRUH QRW DSSOLHG LQ WKLV VWXG\� ,W LV
LPSRUWDQW WR NHHS LQ PLQG WKDW VLQFH DOO IHDWXUHV DUH QRW DVVHVVHG� VRPH WUDGH RIIV
EHWZHHQ IHDWXUHV PD\ DOVR QRW KDYH EHHQ LGHQWLILHG�

��



7DEOH ���� )HDWXUHV XVHG LQ WKH SDFNDJLQJ SHUIRUPDQFH VFRUHFDUG IRU WKLV WKHVLV
ZLWK H[SODQDWLRQV �LQVSLUHG E\� 3nOVVRQ� ������

:KHQ HYDOXDWLQJ DQG YLVXDOL]LQJ WKH SDFNDJLQJ V\VWHP SHUIRUPDQFH� WKH
LPSRUWDQFH VFRUH ZDV QRUPDOL]HG� DFFRUGLQJ WR (TXDWLRQ ��� DQG ��� IRU HDFK
IHDWXUH �3nOVVRQ� ������ LQ RUGHU WR HQDEOH FRPSDULVRQV DQG FDOFXODWLRQV� 7KLV
HYHQHG RXW WKH ULVN RI XQGHU� RU RYHUHVWLPDWLQJ WKH SDFNDJLQJ IHDWXUHV� OHDGLQJ WR D
PRUH UHOLDEOH HYDOXDWLRQ �3nOVVRQ� ������ 7KHVH FDOFXODWLRQV ZHUH XVHG LQ IXUWKHU
DQDO\VLV DQG YLVXDO ILJXUHV� WR HYDOXDWH ZKDW IHDWXUHV DUH ZRUNLQJ EHWWHU DQG ZRUVH�
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����� 3DFNDJLQJ ,QQRYDWLRQ 6FRUHFDUG

7KH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG E\ 3nOVVRQ 	 +HOOVWU|P ������ LV D VFRUHFDUG
EDVHG RQ D FRQFHSWXDO PRGHO IRU SDFNDJLQJ LQQRYDWLRQ SURFHVV� FRQVLVWLQJ RI HLJKW
GLIIHUHQW SURFHVVHV� OHDGHUVKLS� UHVRXUFLQJ� V\VWHPV DQG WRROV� FRQFHSW JHQHUDWLRQ�
SDFNDJLQJ GHYHORSPHQW� SURFHVV LQQRYDWLRQ� WHFKQRORJ\ DFTXLVLWLRQ� DQG

��



FRPSHWLWLYHQHVV DQG FOLPDWH SHUIRUPDQFH� (DFK SURFHVV DQG LWV GHILQLWLRQ DQG
VXESURFHVV DUH GHVFULEHG LQ )LJXUH ����

)LJXUH ���� 3URFHVVHV DQG VXESURFHVVHV IRU WKH SDFNDJLQJ LQQRYDWLRQ SURFHVV�

7KH VFRUHFDUG GHYHORSHG E\ 3nOVVRQ 	 +HOOVWU|P ������ FRQVLVW RI VWDWHPHQWV IRU
HDFK VXESURFHVV DQG WKH OHYHO WKLV LV EHLQJ DFKLHYHG �EDG� PHGLRFUH� JRRG RU EHVW
SUDFWLFH�� 7R DVVHVV WKH FDVH FRPSDQ\ DQG RQ ZKDW OHYHO WKH GLIIHUHQW SURFHVVHV DUH
SHUIRUPLQJ� WKH UHVHDUFKHUV EDVHG WKH HYDOXDWLRQ RQ GDWD DQG REVHUYDWLRQV� DQG
FRPSDUHG WKLV WRZDUGV WKH GHILQHG VSHFLILFDWLRQV IRU EDG� PHGLRFUH� JRRG RU EHVW
SUDFWLFH� )RU WKH FRPSOHWH VFRUHFDUG ZLWK VWDWHPHQWV� VHH $SSHQGL[ )� 7R ILW WKH

��



WKHVLV� WKH VFRUHFDUG ZDV PRGLILHG DQG VRPH SURFHVVHV KDYH EHHQ UHPRYHG IURP
WKH PHDVXUHPHQW� 7KH SURFHVV ³SURFHVV LQQRYDWLRQ´ DQG DOO LWV VXE SURFHVVHV KDYH
EHHQ UHPRYHG VLQFH WKH SURGXFWLRQ RI SDFNDJLQJ LV QRW UHOHYDQW IRU HLWKHU WKLV
WKHVLV QRU WKH FDVH FRPSDQ\� 7KH ³SDFNDJLQJ GHYHORSPHQW´ VXESURFHVV ³WUDQVIHU WR
SDFNDJLQJ PDQXIDFWXULQJ´ ZDV DOVR UHPRYHG ZLWK WKH VDPH UHDVRQLQJ� )LJXUH ���
VKRZV KRZ WKH SURFHVVHV DUH UHODWHG DQG KRZ WKH\ DIIHFW HDFK RWKHU�

)LJXUH ���� &RQFHSWXDO PRGHO IRU SDFNDJLQJ LQQRYDWLRQ SURFHVV� PRGLILHG WR ILW WKH
VFRSH RI WKLV WKHVLV �3nOVVRQ 	 +HOOVWU|P� ������

��� 5(6($5&+ 5(/,$%,/,7<

7KH ILQDO VWHS LQ WKH FDVH VWXG\ UHVHDUFK DSSURDFK LV WKH VKDULQJ VWDJH� 7KH RYHUDOO
JRDO RI WKLV VWHS LV WR FRPSRVH WH[WXDO DQG YLVXDO PDWHULDO IRU WKH GHILQHG DXGLHQFH
�<LQ� ������ 7KLV KDV EHHQ PDGH LQ WKH VKDSH RI D ZULWWHQ UHSRUW� $Q LPSRUWDQW VWHS
RI WKLV VWDJH LV UHYLHZLQJ DQG YDOLGDWLQJ WKURXJKRXW WKH SURFHVV DFFRUGLQJ WR <LQ
������� &RUUHFWLRQV DQG YDOLGDWLRQV PDGH WR D UHVHDUFK DQG LWV SURFHVVHV ZLOO
HQKDQFH WKH FDVH VWXG\¶V DFFXUDF\ DV ZHOO DV LQFUHDVH WKH FRQVWUXFW YDOLGLW\ RI WKH
VWXG\ �<LQ� ������ VHH IXUWKHU H[SODQDWLRQ LQ 6HFWLRQ ���� 7R PDNH VXUH WKDW WKH
TXDOLW\ RI WKH UHVHDUFK GHVLJQ LV VDWLVI\LQJ� IRXU W\SHV RI ORJLFDO WHVWV FDQ EH
FRQGXFWHG ZKLFK DUH XVHG IUHTXHQWO\ ZLWKLQ WKH DUHDV RI VRFLDO UHVHDUFK �<LQ� �����
+DOOGyUVVRQ 	 $DVWUXS� ������ 7KH IRXU WHVWV DUH� FRQVWUXFW YDOLGLW\� LQWHUQDO
YDOLGLW\ �ZKLFK LV RQO\ XVHG IRU H[SODQDWRU\ VWXGLHV�� H[WHUQDO YDOLGLW\ DQG
UHOLDELOLW\� DQG WR SURPLVH D KLJK TXDOLW\ RI WKH WKHVLV WKHVH QHHG WR EH XVHG
FRQWLQXRXVO\ WKURXJKRXW WKH SURFHVV� +RZHYHU� +DOOGyUVVRQ 	 $DVWUXS ������
EHOLHYH WKDW WKHUH DUH IRXU RWKHU W\SHV RI FULWHULD WKDW DUH PRUH ILWWHG ZKHQ
UHVHDUFKLQJ ORJLVWLFDO LVVXHV DQG TXDOLWDWLYH UHVHDUFK PHWKRGV� 7KH FULWHULDV ZKLFK
DOO WRJHWKHU OHDG WR WKH FRPPRQ GHQRPLQDWRU ³WUXVWZRUWKLQHVV´ DUH LQVWHDG�
FUHGLELOLW\� WUDQVIHUDELOLW\� GHSHQGDELOLW\ DQG FRQILUPDELOLW\� &UHGLELOLW\ UHODWHV WR
WKH WUXWKIXOQHVV� WUDQVIHUDELOLW\ WR LI RQH FDQ ILQG VLPLODULWLHV ZLWK WKH ZRUOG �WKH
KLJKHU OHYHO RI VLPLODULWLHV WKH EHWWHU�� GHSHQGDELOLW\ WR WKH WUDFNDELOLW\ DQG
FRQILUPDELOLW\ WR KRZ ILQGLQJV FDQ EH FRQILUPHG� ZKLFK RIWHQ LV WKURXJK VRPH W\SH
RI H[WHUQDO SDUW\ DIILUPLQJ WKH ILQGLQJV �+DOOGyUVVRQ 	 $DVWUXS� ������

+RZ YDOLGDWLRQ FDQ EH FRQGXFWHG LV WKURXJK FKHFN� TXHVWLRQ DQG WKHRUL]H� PHDQLQJ
WKDW UHVHDUFKHUV KDYH IUHTXHQWO\ XVHG WULDQJXODWLRQ DQG EHHQ FULWLFDO WR WKHLU RZQ
ZRUN� )XUWKHU LW PHDQV PDNLQJ VXUH WKDW WKH VDPH TXHVWLRQV DUH LQYHVWLJDWHG WR
PLQLPL]H WKH ULVN RI ILQGLQJ GLIIHUHQW PHVVDJHV RI DQ LQWHUYLHZ DQG�RU WH[W DV ZHOO

��



DV KDYLQJ VLPLODU WKHRUHWLFDO YLHZSRLQWV RI WKH TXHVWLRQV WKDW DUH UHVHDUFKHG
�+DOOGyUVVRQ 	 $DVWUXS� ������ 7KH UHVHDUFK TXDOLW\ DQG YDOLGDWLRQ PDGH IRU WKLV
WKHVLV LV SUHVHQWHG LQ 7DEOH ����

7DEOH ���� 5HVHDUFK TXDOLW\ FULWHULD XVHG LQ WKH VWXG\ DQG WKH DFWLRQV WDNHQ ZLWKLQ
WKHVH �,QVSLUHG E\� +DOOGyUVVRQ 	 $DVWUXS� �����

��



�� &$6( '(6&5,37,21 	
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7KLV VHFWLRQ JLYHV D JHQHUDO LQWURGXFWLRQ WR WKH ,.($ RUJDQL]DWLRQ� DV ZHOO DV D
GHVFULSWLRQ RI ZKHUH ,.($ )RRG RSHUDWHV ZLWKLQ WKH RUJDQL]DWLRQ� 7KH SXUSRVH RI
WKLV VHFWLRQ LV WR JLYH DQ XQGHUVWDQGLQJ RI WKH RUJDQL]DWLRQ� WKH UROH RI ,.($ )RRG�
DV ZHOO DV DQ RYHUYLHZ RI WKH VXSSO\ FKDLQ RSHUDWLRQV DQG ZKDW WKH VXSSO\ FKDLQ
ORRNV OLNH� &KDSWHU ��� ZLOO WKHQ GHVFULEH WKH FDVH WR EH VWXGLHG� ,.($ )RRG� 7KH
XQLWV RI DQDO\VLV ZLOO EH SUHVHQWHG� DQG DUH SURGXFWV ZLWKLQ ,.($ )RRG¶V UDQJH WKDW
LQ VRPH ZD\ KDYH EHHQ LGHQWLILHG DV SUREOHPDWLF� 7KH SURGXFWV KDYH EHHQ FKRVHQ LQ
GLDORJXH ZLWK ,.($� DQG DUH FDUHIXOO\ FKRVHQ DV D FRQYHQLHQW VDPSOH WR UHSUHVHQW
WKH ZKROH RSHUDWLRQV RI ,.($ )RRG� 7KH SURFHVVHV FRQQHFWHG WR WKH ORJLVWLFV DQG
WUDQVSRUW SDFNDJLQJ VROXWLRQV DUH DOVR GHVFULEHG DQG SUHVHQWHG� WRJHWKHU ZLWK
RWKHU ILQGLQJV GXULQJ WKH FDVH VWXG\�

��� 7+( ,.($ 25*$1,=$7,21

,.($ LV D UHQRZQHG JOREDO UHWDLOHU UHFRJQL]HG SULPDULO\ IRU LWV GLYHUVH UDQJH RI
KRPH IXUQLWXUH� DQG RSHUDWHV WKURXJK WZR PDLQ HQWLWLHV� ,QWHU ,.($ *URXS DQG
,.($ IUDQFKLVHHV� :LWKLQ ,QWHU ,.($� WKHUH DUH VHYHUDO NH\ FRPSRQHQWV� ,QWHU
,.($ 6\VWHPV� ZKLFK RZQV DQG GHYHORSV WKH ,.($ FRQFHSW� ,.($ RI 6ZHGHQ�
UHVSRQVLEOH IRU GHVLJQ DVSHFWV� ,.($ 0DUNHWLQJ 	 &RPPXQLFDWLRQ� WDVNHG ZLWK
FUDIWLQJ FRPPXQLFDWLRQ VWUDWHJLHV� ,.($ 6XSSO\� UHVSRQVLEOH IRU VRXUFLQJ� DQG
,.($ ,QGXVWU\� ZKLFK KDQGOHV PDQXIDFWXULQJ SURFHVVHV� 2Q WKH RWKHU KDQG� ,.($
IUDQFKLVHHV� FRPSULVLQJ WZHOYH LQGHSHQGHQW HQWLWLHV� RYHUVHH WKH RSHUDWLRQ RI ,.($
VWRUHV LQ YDULRXV PDUNHWV� VHH )LJXUH ���� $PRQJ WKHVH IUDQFKLVHHV� ,QJND VWDQGV
RXW DV WKH ODUJHVW SOD\HU �,.($� ������

��



)LJXUH ���� 2YHUYLHZ RI ,QWHU ,.($ *URXS DQG WKH ,.($ IUDQFKLVH V\VWHP�

,QWHU ,.($ +ROGLQJ %�9� LV WKH KROGLQJ FRPSDQ\ RI WKH ,QWHU ,.($ *URXS� DQG FDQ
EH GLYLGHG LQWR WKUHH FRUH EXVLQHVV DUHDV� )UDQFKLVH� 5DQJH DQG 6XSSO\� LOOXVWUDWHG
LQ )LJXUH ���� 7KH SDUW RI ,.($¶V RUJDQL]DWLRQ WKDW LV UHIHUUHG WR DV 5DQJH� LV WKH
GHYHORSLQJ RUJDQ RI WKH RUJDQL]DWLRQ DQG GHFLGHV RQ ZKDW SURGXFWV ZLOO EH
LQFOXGHG LQ ,.($¶V DVVRUWPHQW� )RU UHIHUHQFH� WKLV SDUW RI WKH RUJDQL]DWLRQ LV
XVXDOO\ UHIHUUHG WR DV 5	' ZLWKLQ RWKHU RUJDQL]DWLRQV� 7KH 5DQJH DUHD FRQVLVWV RI
D QXPEHU RI GLIIHUHQW ³UDQJHV´� ZKHUH %$ )RRG LV RQH DQG LQ FKDUJH RI GHYHORSLQJ
WKH IRRG SURGXFWV DQG SDFNDJLQJ� 7KH 6XSSO\ DUHD KDQGOHV SXUFKDVLQJ DQG
SURFXUHPHQW IRU ,.($� 7KLV DUHD LV VHJPHQWHG LQWR YDULRXV FDWHJRULHV� HDFK
UHVSRQVLEOH IRU WKH SURFXUHPHQW RI D VSHFLILF VHW RI SURGXFWV�

,W
V LPSRUWDQW WR QRWH WKDW ZKLOH WKH 5DQJH DQG 6XSSO\ WHDPV FROODERUDWH FORVHO\�
WKH\ DUH RUJDQL]HG GLIIHUHQWO\� 7KH 5DQJH WHDP LV GLYLGHG LQWR FDWHJRULHV OLNH
�NLWFKHQ�� �OLYLQJ URRP�� �,.($ UHVWDXUDQW�� DQG �FRQVXPHU SDFNDJHG JRRGV�
�&3*�� ,Q FRQWUDVW� WKH 6XSSO\ WHDP LV VHJPHQWHG LQWR FDWHJRULHV OLNH �ZRRG��
�SODVWLF�� DQG �PHDWEDOOV�� 7KLV RUJDQL]DWLRQDO VWUXFWXUH PHDQV WKDW WKH 5DQJH WHDP
GRHV QRW KDYH GLUHFW FRXQWHUSDUWV LQ 6XSSO\� UHTXLULQJ WKHP WR FRPPXQLFDWH DQG
FRRUGLQDWH ZLWK PXOWLSOH UROHV ZLWKLQ WKH 6XSSO\ WHDP� 6LPLODUO\� WKH 6XSSO\ WHDP
PXVW LQWHUDFW ZLWK VHYHUDO GLIIHUHQW UROHV ZLWKLQ WKH 5DQJH WHDP� 7KLV GLIIHUHQFH LQ
VWUXFWXUH OHDGV WR FRPSOH[LW\ LQ FRPPXQLFDWLRQ DQG FROODERUDWLRQ EHWZHHQ WKH WZR
JURXSV�

��



)LJXUH ���� 7KH RUJDQL]DWLRQDO VWUXFWXUH RI ,.($� ZLWK IRFXV RQ ZKHUH ,.($¶V IRRG
EXVLQHVV LV ORFDWHG ZLWKLQ WKH RUJDQL]DWLRQ�

��� ,.($ )RRG

,.($ )RRG VWDUWHG DV D VXSSOHPHQWDU\ VHUYLFH WR WKH IXUQLWXUH VLGH� ZLWK WKH EDVLV
LQ ,QJYDU .DPSUDG¶V IDPRXV VWDWHPHQW ³LW
V GLIILFXOW WR GR EXVLQHVV ZLWK VRPHRQH
RQ DQ HPSW\ VWRPDFK´� (YHQ WKRXJK ,.($ )RRG VWDUWHG DV D VHUYLFH ZLWKLQ WKH
IXUQLWXUH EXVLQHVV� LW KDV JURZQ LQWR EHLQJ DQ LPSRUWDQW SDUW RI ,.($� ,W GULYHV
FXVWRPHUV WR WKH VWRUHV DQG RIIHUV ERWK DQ DIIRUGDEOH PHDO DQG 6ZHGLVK VSHFLDOWLHV
DQG FRPSOHWHV WKH RIIHU WKDW LV ,.($� ,W ZDV IURP WKH VWDUW D FRQFHSW PHDQW WR VHUYH
DV D VHUYLFH WKDW ZRXOG FRQWULEXWH WR WKH H[SHULHQFH DQG KHQFH LQFUHDVHG VDOHV� ,W
VWLOO LV WRGD\� EXW LW GRHV QRW RQO\ VWUHQJWKHQ ,.($V EUDQG EXW DOVR DFWV DV D
UHVWDXUDQW ZKHUH SHRSOH FRPH MXVW IRU WKH FXOLQDU\ H[SHULHQFH�

,.($ )RRG KDV VLQFH ���� EHHQ DQ LQWHJUDWHG SDUW RI ,.($� ZLWK LWV RZQ UDQJH�
%$ )RRG� %HIRUH WKLV� %ULQJ 6&0 ZDV DFWLQJ DV WKH ORJLVWLFV VHUYLFH SURYLGHU IRU
,.($ )RRG DQG KDQGOHG DOO ORJLVWLFV UHJDUGLQJ IRRG IRU ,.($� $OO HPSOR\HHV� ,7
V\VWHPV� VWRULQJ DQG WUDQVSRUWDWLRQ ZDV SHUIRUPHG E\ %ULQJ 6&0� ,Q ���� ,.($
DFTXLUHG %ULQJ 6&0 DQG KHQFH WRRN RYHU WKH ORJLVWLFV IRU WKH IRRG EXVLQHVV� $IWHU
WKH DFTXLVLWLRQ� WKH EXVLQHVV ZDV PRYHG IURP 0DOP| DQG +HOVLQJERUJ WR bOPKXOW�
PHDQLQJ WKDW WKH HPSOR\HHV KDG WR PRYH DV ZHOO� UHVXOWLQJ LQ FRPSHWHQFH ORVV IRU
,.($ )RRG� $W WKH VDPH WLPH WKH\¶UH LQYHVWLQJ LQ WKHLU IRRG GHYHORSPHQW LQ
bOPKXOW DQG KLUHG DURXQG �� QHZ HPSOR\HHV� 7RGD\ WKH RUJDQL]DWLRQDO VWUXFWXUH
IRU ,.($ )RRG KDV GHYHORSHG LQWR D FRPSOH[ RUJDQL]DWLRQ ZLWKLQ ,.($�
6RPHWKLQJ WKDW ZDV RQFH D WUDGLQJ RUJDQL]DWLRQ� LV QRZ LQ FKDUJH RI WKH RSHUDWLRQDO
ZRUN DQG WKH UHVSRQVLELOLWLHV WKDW FRPHV ZLWK WKLV� (YHQ WKRXJK ,.($ LV QRZ
KDQGOLQJ PRUH RI WKH RSHUDWLRQDO ZRUN� D ELJ SDUW RI WKH VXSSO\ FKDLQ LV RXWVRXUFHG
WR WKLUG SDUW\ ORJLVWLFV SURYLGHUV� ,.($ )RRG KDV QR RZQ SURGXFWLRQ EXW EX\V DOO
SURGXFWV IURP H[WHUQDO VXSSOLHUV� DQG WKH RSHUDWLRQV DW WKH GLVWULEXWLRQ FHQWHUV
�'&V� DUH RXWVRXUFHG WR �3/V ZKR DOVR KDQGOHV WKH WUDQVSRUWDWLRQ RI JRRGV WR DQG
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IURP WKH '&V� 7KH RSHUDWLRQ DW WKH PDUNHWV LV RYHUVHHQ E\ ,.($¶V IUDQFKLVHHV�
VLPLODU DV WR WKH UHVW RI ,.($¶V EXVLQHVVHV�

:LWKLQ WKH IRRG RUJDQL]DWLRQ� OLNH WKH UHVW RI WKH ,.($ RUJDQL]DWLRQ� WKHUH LV DQ
DUHD IRU IRRG LQ ERWK WKH 5DQJH DQG 6XSSO\ SDUW RI WKH RUJDQL]DWLRQ� $V PHQWLRQHG
EHIRUH� WKH\ ZRUN FORVH WR HDFK RWKHU ZKHQ GHYHORSLQJ SURGXFWV DQG LWV SDFNDJLQJ�
ZKHUH 5DQJH GHYHORSV DQ LGHD� DQG 6XSSO\ KDQGOHV WKH SURFXUHPHQW RI WKH LGHD�
LQFOXGLQJ ILQGLQJ VXSSOLHUV DQG QHJRWLDWLQJ FRQWUDFWV ZLWK WKHVH WR DOLJQ ZLWK WKH
GHYHORSHG SURGXFW IURP 5DQJH� 2Q WKH 5DQJH VLGH� VSHFLILFDOO\ ZLWKLQ WKH %XVLQHVV
$UHD �%$� )RRG� WKH GLYLVLRQ LV RUJDQL]HG LQWR WZR VXEFDWHJRULHV� &3* DQG )RRG
6HUYLFHV� 7KH DFWXDO SURGXFW DQG SDFNDJLQJ DUH GHYHORSHG E\ VL[ GLYLVLRQ WHDPV�
VSHFLDOL]HG RQ D VHW RI SURGXFWV� VHH )LJXUH ���� :LWKLQ WKHVH WHDPV� ,.($ KDV
GHVLJQDWHG UROHV� 3DFNDJLQJ 6ROXWLRQ (QJLQHHUV� WKDW HDFK VSHFLILFDOO\ KDV
UHVSRQVLELOLWLHV WR ZRUN ZLWK GHYHORSLQJ SURGXFWV DQG SDFNDJLQJ IRU WKHLU DUHD
ZLWKLQ IRRG� $OWKRXJK� VLQFH QR SURGXFWLRQ LV ,.($ RZQHG� 5DQJH LV OLPLWHG LQ
WKHLU GHFLVLRQV RQ WKH SDFNDJLQJ PHDQLQJ WKDW WKH\ DUH SUHVHQWHG ZLWK VHW RSWLRQV�
VLQFH D ORW RI WKHP DUH WDNHQ E\ WKH VXSSOLHU RI WKH SURGXFWV� $ IXUWKHU GHVFULSWLRQ
RI WKH SURFHVVHV DQG WKH ZRUN EHWZHHQ 5DQJH DQG 6XSSO\ FDQ EH IRXQG LQ 6HFWLRQ
������

)LJXUH ���� 7KH VL[ GLIIHUHQW GLYLVLRQ WHDPV ZLWKLQ 5DQJH�

����� )RRG 2SHUDWLRQV

7KH IORZ IRU D SURGXFW ZLWKLQ ,.($ )RRG FDQ EH GLYLGHG LQWR WZR GLIIHUHQW IORZV �
RQH ZKHQ DQ LGHD LV GHYHORSHG DQG LQWURGXFHG WR ,.($ )RRG� DQG RQH RI WKH
SK\VLFDO GLVWULEXWLRQ RI DQ H[LVWLQJ SURGXFW ZLWKLQ ,.($ )RRG¶V UDQJH� $V
PHQWLRQHG EHIRUH� WKH VWXG\ ZLOO EH OLPLWHG WR ORRN DW WKH ORFDO UDQJH� DQG KHQFH
RQO\ WKH VXSSO\ FKDLQ RI SURGXFWV JRLQJ WR WKH UHWDLOHU LQ 0DOP|� 7R IXOO\
XQGHUVWDQG WKH IRRG RSHUDWLRQV� WKH GLIIHUHQW UROHV RI ,.($ )RRG KDV WR EH
XQGHUVWRRG� 7KHVH FRQVLVW RI� GHPDQG SODQQHU� QHHG SODQQHU �13�� VXSSO\ SODQQHU
�63�� GHOLYHU\ SODQQHU �'3�� IRRG GHPDQG FRRUGLQDWRU �)'&� DQG VHUYLFH SURYLGHU
RSHUDWLRQV GHYHORSHU �632'�� 7KH UROHV� DV ZHOO DV ZKHUH LQ WKH VXSSO\ FKDLQ
SURFHVVHV WKH\ RSHUDWH� DUH IXUWKHU GHVFULEHG LQ )LJXUH ��� DQG ODWHU LQ WKH SK\VLFDO
GLVWULEXWLRQ IORZ�

��



)LJXUH ���� 7KH UROHV RI ,.($ )RRG RSHUDWLRQV DQG ZKHUH LQ WKH VXSSO\ FKDLQ WKH\
RSHUDWH�

,Q UHJDUGV WR WKH IORZ ZKHUH DQ LGHD LV GHYHORSHG DQG LQWURGXFHG WR ,.($� LW LV DQ
LWHUDWLYH IORZ EHWZHHQ 5DQJH� &DWHJRU\ DQG VXSSOLHU� 7KLV SURFHVV FDQ EH VHHQ LQ
)LJXUH ���� 7KH SDUW RI ,.($¶V RUJDQL]DWLRQ WKDW LV UHIHUUHG WR DV 5DQJH� LV WKH
GHYHORSLQJ RUJDQ RI WKH RUJDQL]DWLRQ DQG GHFLGHV RQ ZKDW SURGXFWV ZLOO EH
LQFOXGHG LQ ,.($¶V DVVRUWPHQW� 7KH 3DFNDJLQJ 6ROXWLRQ (QJLQHHUV WRJHWKHU ZLWK
WKHLU 5DQJH WHDP PDNH WKH GHFLVLRQ WR LQFOXGH D QHZ SURGXFW LQ WKH DVVRUWPHQW�
:KHQ WKLV LV GRQH WKH\ LQIRUP &DWHJRU\ �6XSSO\� DERXW WKLV DQG WKH UHTXLUHPHQWV
RI WKH SURGXFW DQG SDFNDJLQJ� &DWHJRU\ LV KDQGOLQJ WKH VRXUFLQJ RI D VXSSOLHU IRU
WKH VSHFLILF SURGXFW� VLQFH ,.($ LV QRW SURGXFLQJ DQ\WKLQJ WKHPVHOYHV� DQG ZLOO
ILQG D IHZ DOWHUQDWLYHV RI VXSSOLHUV� SURGXFWV DQG SDFNDJLQJ VROXWLRQV� :KHQ WKH\
UHFHLYH WKH VXSSOLHUV¶ SURSRVDOV� WKH\ JLYH WKHVH WR 5DQJH WKDW HYDOXDWHV WKH
SURSRVDOV DFFRUGLQJ WR WKH UHTXLUHPHQWV WKH\ KDYH VHW IRU WKH SURGXFW� :KHQ WKH\
KDYH FKRVHQ RQH VROXWLRQ� WKH\ LQIRUP &DWHJRU\ DERXW WKLV� ZKR VWDUWV WKH
QHJRWLDWLRQ RI WKH FRQWUDFW EHWZHHQ ,.($ DQG WKH VXSSOLHU�

)LJXUH ���� 3URFHVV RI LQWURGXFLQJ D QHZ SURGXFW LQWR WKH DVVRUWPHQW RI ,.($
)RRG�

,Q UHJDUGV WR WKH DOUHDG\ H[LVWLQJ SURGXFWV WKH RSHUDWLRQDO IORZ FRQVLVWV RI ERWK
LQIRUPDWLRQ DQG SK\VLFDO DVSHFWV� IDFLOLWDWLQJ WKH PRYHPHQW RI JRRGV� 7KLV
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VHJPHQW RI WKH RUJDQL]DWLRQDO VWUXFWXUH VHHV FORVH FROODERUDWLRQ EHWZHHQ ,.($
)RRG HPSOR\HHV� VXSSOLHUV� ORJLVWLF SURYLGHUV� DQG IUDQFKLVHHV� DQG KLJKOLJKWV WKH
VLJQLILFDQFH RI HIIHFWLYH VWDNHKROGHU FRPPXQLFDWLRQ� $W ,.($ WKH UROHV SUHYLRXVO\
GHVFULEHG� GHPDQG SODQQHU� 63� 13� '3� )'&� GULYH WKH GLVWULEXWLRQ SURFHVV� 7KHVH
DUH PDLQO\ LQ FKDUJH RI WKH LQIRUPDWLRQ IORZ DQG ZLOO LQIRUP WKH RSHUDWLRQDO
ZRUNHUV DERXW RUGHUV DQG QHHG IRU SURGXFWV� DV YLVXDOL]HG LQ )LJXUH ����

7KH GHPDQG SODQQHU SOD\V DQ LPSRUWDQW UROH E\ IRUHFDVWLQJ WKH QHHGV RI ,.($
)RRG� GHWHUPLQLQJ WKH TXDQWLW\ RI SURGXFWV WR EH SURFXUHG IURP HDFK VXSSOLHU� 7KLV
IRUHFDVW VHUYHV DV WKH IRXQGDWLRQ IRU WKH 63 DQG 13¶V WDVNV� ZKLFK LQYROYH
FRPPXQLFDWLQJ XSFRPLQJ TXDQWLW\ UHTXLUHPHQWV WR VXSSOLHUV DQG LVVXLQJ
SXUFKDVLQJ RUGHUV �32V�� %HIRUH WUDQVPLVVLRQ WR VXSSOLHUV� 32V XQGHUJR DFFHSWDQFH
DQG FRQILUPDWLRQ E\ WKH '3� 8SRQ UHFHLSW RI WKH 32� VXSSOLHUV SUHSDUH DQG GLVSDWFK
RUGHUV WR WKH '& LQ +HOVLQJERUJ� 6XEVHTXHQWO\� JRRGV DUH ZDUHKRXVHG DW '&
+HOVLQJERUJ XQWLO WKH UHFHLSW RI D SLFNLQJ OLVW� 7KLV OLVW LV JHQHUDWHG ZKHQ D VWRUH�
VXFK DV WKH 0DOP| 6WRUH� SODFHV D FXVWRPHU RUGHU �&2� WKDW LV UHOD\HG WR WKH )'&�
7KH )'& YHULILHV WKH RUGHU� FRQWLQJHQW XSRQ WKH DYDLODELOLW\ RI VWRFN DW '&
+HOVLQJERUJ� 8SRQ FRQILUPDWLRQ� D SLFNLQJ OLVW LV GLVSDWFKHG WR WKH '&� LQLWLDWLQJ
WKH SLFNLQJ DQG VKLSPHQW SURFHVV WR WKH 0DOP| VWRUH� 8SRQ DUULYDO LQ 0DOP|�
SURGXFWV DUH PDGH DYDLODEOH IRU VDOH LQ YDULRXV RXWOHWV VXFK DV 6ZHGLVK )RRG
0DUNHW �6)0�� WKH ,.($ UHVWDXUDQW� RU WKH ELVWUR� 6)0 LV WKH VKRS ORFDWHG DIWHU WKH
FDVKLHU DUHD LQ ,.($ VWRUHV� VHOOLQJ &3*� 7KH ELVWUR LV DOVR VLWXDWHG DIWHU WKH
FDVKLHU� RIIHULQJ OLJKWHU PHDOV VXFK DV KRW GRJV DQG LFH FUHDP�

1RWDEO\� DOO FRPPXQLFDWLRQ EHWZHHQ WKH VWRUH DQG ,.($ FKDQQHOV WKURXJK WKH
)'&� XQGHUVFRULQJ WKHLU UROH DV LQWHUPHGLDULHV EHWZHHQ WKH UHWDLOHU DQG '&
+HOVLQJERUJ� ,W LV LPSRUWDQW WR QRWLFH WKDW WKH LQIRUPDWLRQ IORZ LV LWHUDWLYH� PHDQLQJ
WKDW WKH GHPDQG SODQQHUV UHFHLYH LQSXW IURP WKH UHWDLOHUV DQG WKH PDUNHWV LQ WHUPV
RI &2 RXWIORZ GDWD DQG GDWD IURP WKH 6HUYLFH 2IILFH� ,Q D VLPLODU ZD\ WKH 63 JHWV
LQIRUPDWLRQ WKURXJK WKH FODLPV GDWD IURP VWRUHV DQG '&V LQ RUGHU WR ZRUN ZLWK
FRQWLQXRXV LPSURYHPHQW RI WKH TXDOLW\ RI WKH SURGXFWV�
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)LJXUH ���� 'LVWULEXWLRQ SURFHVV RI JRRGV IURP ,.($ WR WKH 0DOP| 6WRUH LQFOXGLQJ
LQIRUPDWLRQ IORZ DQG SK\VLFDO IORZ�

��� 3$&.$*,1* 6<67(0 3(5)250$1&(

,Q RUGHU WR VHH KRZ GLIIHUHQW SDFNDJLQJ V\VWHPV DUH SHUIRUPLQJ LQ WKH VXSSO\ FKDLQ�
ILYH SURGXFWV ZHUH DV PHQWLRQHG EHIRUH VWXGLHG PRUH FORVHO\ DIWHU GLDORJXH ZLWK
,.($ RQ ZKDW LV FRQVLGHUHG SUREOHPDWLF� ZDV UHVHDUFKHG� 7KLV SRUWIROLR LQFOXGHV
SURGXFWV IURP ERWK IUR]HQ DQG FKLOOHG FKDLQ� ,.($ DQG VXSSOLHU EUDQGHG� DV ZHOO DV
6)0� ELVWUR DQG UHVWDXUDQW SURGXFWV� DQG LV KHQFH FRQVLGHUHG D JRRG H[SODQDWLRQ RI
WKH RSHUDWLRQV DV D ZKROH� 7KH SDFNDJLQJ V\VWHP SHUIRUPDQFH VFRUHFDUG ZDV XVHG
WR HYDOXDWH WKH GLIIHUHQW SURGXFWV� DQG DUH SUHVHQWHG IRU HDFK SURGXFW DQG
SDFNDJLQJ OHYHO� $V D UHPLQGHU WR WKH UHDGHU� WKH SDFNDJLQJ V\VWHP SHUIRUPDQFH LV
RQO\ HYDOXDWHG WR ORFDO UDQJH� WKDW LV IURP VXSSOLHU WR D UHWDLOHU LQ 0DOP|� DQG GRHV
QRW QHFHVVDULO\ UHIOHFW WKH JOREDO VXSSO\ FKDLQ RI WKH SURGXFW� 7KLV PHDQV WKDW LI D
SURGXFW LV QRQ�SUREOHPDWLF LQ WKLV HYDOXDWLRQ� LW LV QRW HTXLYDOHQW ZLWK D SURGXFW
EHLQJ QRQ�SUREOHPDWLF LQ WKH JOREDO VXSSO\ FKDLQ� /RQJHU WUDQVSRUWDWLRQ DQG
GLIIHUHQW FRQGLWLRQV WKDQ WKH RQHV VWXGLHG FDQ DIIHFW WKH SURGXFW DQG PLJKW LQFUHDVH
WKH ULVN RI GDPDJH� +HQFH� LW FDQQRW EH UXOHG RXW WKDW LVVXHV FDQ DULVH LQ D JOREDO
VXSSO\ FKDLQ� MXVW EHFDXVH WKH\ DUH QRW SUHVHQW LQ WKH VWXGLHG ORFDO VXSSO\ FKDLQ�
$OWKRXJK� D SUREOHPDWLF SURGXFW LQ WKH UHVHDUFKHG VXSSO\ FKDLQ� FDQ EH DVVXPHG WR
EH SUREOHPDWLF LQ WKH JOREDO VXSSO\ FKDLQ DV ZHOO�

:RUWK QRWLFLQJ LV WKDW PRVW SURGXFWV ZLOO EH SDFNHG RQ D PL[HG SDOOHW RQFH OHDYLQJ
WKH '&� 'XH WR WKLV� WKH VFRUHV IRU VWDFNLQJ ZLOO EH KDUG WR HVWLPDWH� EXW DVVXPLQJ
DOO PL[HG SDOOHWV DUH QRQ�VWDFNDEOH� WKH\ ZLOO DOO EH DVVLJQHG WKH ORZHVW VDWLVIDFWLRQ
VFRUH� 0RVW SURGXFWV DUH SDFNHG RQ PL[HG SDOOHWV RQFH OHDYLQJ WKH '&� DQG DUH
WKHUHIRUH KDUG WR PD[LPL]H ZLWK UHVSHFW WR YROXPH DQG ZHLJKW HIILFLHQF\� 6LQFH DOO
PL[HG SDOOHWV ORRN GLIIHUHQW GHSHQGLQJ RQ WKH SDFNHG SURGXFWV� WKH\ ZLOO DOO EH
HYDOXDWHG DV D PHGLRFUH ��� VDWLVIDFWLRQ VFRUH�

����� 0LOG 0XVWDUG 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH

8QLW RI DQDO\VLV & LV WKH ³0LOG 0XVWDUG ���J´ DQG LWV SULPDU\ SDFNDJLQJ LV D URXQG
ERWWOH PDGH RXW RI KDUG SODVWLF ZLWK D OLG RQ WRS� 7KH VHFRQGDU\ SDFNDJLQJ LV D
FDUGERDUG WUD\ ZUDSSHG ZLWK SODVWLF DQG WKH WHUWLDU\ SDFNDJLQJ LV D (XURSHDQ SDOOHW
�(3$/� DQG SODVWLF ZUDSSHU� 7KH PLQLPXP GHOLYHU\ XQLW �0'8� LV D FDUWRQ ZKLFK
LQ WKLV FDVH PHDQV RQH WUD\ DQG EHWZHHQ '& DQG UHWDLOHU LW LV SDFNHG RQ D PL[HG
SDOOHW�

7KH SDFNDJLQJ SHUIRUPDQFH RI WKLV SURGXFW LV RYHUDOO QRW SHUIRUPLQJ ZHOO� VHH
)LJXUH ���� 'XH WR WKH VKDSH RI WKH SULPDU\ SDFNDJLQJ �SODVWLF ERWWOH� LW LV GLIILFXOW
WR RSWLPL]H WKH UHVW RI WKH SDFNDJLQJ V\VWHP� 7KH OLW RI WKH ERWWOH VRPHWLPHV EUHDNV
GXH WR KLJK SUHVVXUH ZKLFK WKH SDFNDJLQJ LV QRW GHVLJQHG WR FDUU\� 7KHVH DUH WZR RI
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WKH ZHDNHVW IHDWXUHV WKDW DIIHFW WKH ZKROH SDFNDJLQJ V\VWHP� 7KRXJK WKH
VWDFNDELOLW\ SHUIURPHV DGHTXDWHO\ LW GRHV QRW SDVV WKH WLOWLQJ WHVW GXH WR VSDFHV
EHWZHHQ VRPH VHFRQGDU\ SDFNDJLQJ �WUD\ DQG SODVWLF ZUDSSHU� ZKLFK LQ SUDFWLFH
PHDQV WKDW D VWDFNHG SDOOHW LV QRW DV VWDEOH GXULQJ WUDQVSRUWDWLRQ GXH WR PRYHPHQW�
$ WLOWLQJ WHVW LV D WHVW ZKHUH WKH SDOOHW LV WLOWHG D FHUWDLQ GHJUHH ��� GHJUHHV�� ZKLFK
LV HTXLYDOHQW WR D IULFWLRQ FRHIILFLHQW� WR PDNH VXUH WKH SDOOHW FDQ KDQGOH PRYHPHQW
GXULQJ WUDQVSRUWDWLRQ� 7KH URXQG VKDSH RI WKH SULPDU\ SDFNDJLQJ DQG WKH VSDFHV
EHWZHHQ VHFRQGDU\ SDFNDJLQJ RQ SDOOHWV DOVR DIIHFW WKH YROXPH DQG ZHLJKW
HIILFLHQF\ QHJDWLYHO\ WKURXJK WKH VXSSO\ FKDLQ VLQFH LW LV ERWK H[SHQVLYH DQG QRW
VXVWDLQDEOH WUDQVSRUWLQJ DQG ZDUHKRXVLQJ XQQHFHVVDU\ DPRXQWV RI DLU�

)LJXUH ���� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI 0LOG 0XVWDUG
SDFNDJLQJ V\VWHP�

7KLV SULPDU\ SDFNDJLQJ� )LJXUH ���� LV QRW SHUIRUPLQJ WKDW ZHOO IURP DQ
RSWLPL]DWLRQ SRLQW RI YLHZ� 7KH URXQG VKDSH DQG WKH WLOWLQJ DW WKH WRS RI WKH
SULPDU\ SDFNDJLQJ PDNHV LW GLIILFXOW WR XVH WKH IXOO VSDFH RI WKH SDFNDJLQJ V\VWHP�
$QRWKHU SUREOHP ZLWK WKLV SURGXFW DQG SULPDU\ SDFNDJLQJ LV WKDW WKH OLG KDV WR
FDUU\ D ORW RI ZHLJKW ZKLFK LW LV QRW GHVLJQHG IRU� OHDGLQJ WR WKH OLG EUHDNLQJ� 6LQFH
WKH SURGXFWV DUH SODFHG LQ RQH OD\HU WKHUH LV QR VWDFNLQJ DQG KHQFH QR VDWLVIDFWRU\
VFRUH KDV EHHQ SODFHG� 6LPLODUO\� WKH SDFNDJLQJ FRVW GRHV QRW DIIHFW WUDQVSRUW DQG
'& OHDYLQJ WKRVH DFWRUV ZLWKRXW DQ\ VDWLVIDFWRU\ VFRUH� 7KH VFRUH FDQ EH IRXQG LQ
7DEOH ����

)LJXUH ���� 3ULPDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG�
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7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU SULPDU\ SDFNDJLQJ RI PLOG PXVWDUG ���J
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

7KH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG WUD\ DQG SODVWLF ZUDSSHU� )LJXUH ���� LV DOVR D
SDFNDJLQJ OHYHO WKDW LV XQGHUSHUIRUPLQJ� 7KLV LV SDUWLDOO\ GXH WR WKH VKDSH RI WKH
SULPDU\ SDFNDJLQJ DQG VXERSWLPDO XQLWL]DWLRQ� 2QH VHFRQGDU\ SDFNDJLQJ LV ILOOHG
ZLWK �� SULPDU\ SDFNDJHV PDNLQJ LW LPSRVVLEOH WR IXOO\ XWLOL]H D SDOOHW ZKLFK
QDWXUDOO\ DOVR DIIHFWV WKH SHUIRUPDQFH IRU YROXPH DQG ZHLJKW HIILFLHQF\� 0RUHRYHU�
VLQFH WKH VHFRQGDU\ SDFNDJLQJ RQO\ FRQVLVWV RI D FDUGERDUG WUD\ DQG WKLQ SODVWLF
DURXQG LW� WKH SURWHFWLRQ LV LQVXIILFLHQW PDNLQJ WKH ULVN RI GDPDJH KLJKHU DV WKH
SULPDU\ SDFNDJLQJ LV VRPHZKDW H[SRVHG WR WKH VXUURXQGLQJV� )XUWKHUPRUH� ZKLOH
WKH VHFRQGDU\ SDFNDJLQJ LV VWDFNDEOH� WKHLU SHUIRUPDQFH VWLOO KDV URRP IRU
LPSURYHPHQW GXH WR WKH VSDFHV WKDW UHQGHU WKH VWDFNLQJ VXUIDFH XQVWDEOH� 7KH
UHF\FOLQJ SURFHVV DW WKH UHWDLOHU LV QRW WKH HDVLHVW WR SHUIRUP GXH WR WKDW WZR
GLIIHUHQW PDWHULDOV DUH XVHG OHDGLQJ WR KLJKHU WLPH FRQVXPSWLRQ ZKHQ VRUWLQJ WKH
ZDVWH� 7KH SDFNDJLQJ FRVW KDV D KLJK SHUIRUPDQFH VLQFH WKH FRVW LV ORZ� 7KH
VDWLVIDFWRU\ VFRUHV IRU WKH VHFRQGDU\ SDFNDJLQJ FDQ EH IRXQG LQ 7DEOH ����

)LJXUH ���� 6HFRQGDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG ���J�
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7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU VHFRQGDU\ SDFNDJLQJ RI 0LOG 0XVWDUG ���J
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

'XH WR WKDW WKH SDOOHWV FDQQRW EH ILOOHG HQWLUHO\ LW FUHDWHV VSDFHV EHWZHHQ VRPH
VHFRQGDU\ SDFNDJLQJ ZKLFK OHDGV WR WKDW WKH SDOOHW LV QRW SDVVLQJ WKH WLOWLQJ WHVW�
7KLV LV MXVW RQH ZHDNQHVV IRXQG LQ WKH WHUWLDU\ SDFNDJLQJ �ZRRGHQ SDOOHW DQG
SODVWLF ZUDSSHU� )LJXUH ������ 7DEOH ��� SUHVHQWV WKH SHUIRUPDQFH RI WKH WHUWLDU\
SDFNDJLQJ� 7KH WLOWLQJ WHVW LV H[HFXWHG WR PDNH VXUH WKH SDOOHW FDQ KDQGOH IULFWLRQ
DQG PRYHPHQW LQ WKH WUDQVSRUWV� $QRWKHU HIIHFW RI WKH VSDFHV RQ WKH SDOOHW LV WKDW
WKH YROXPH DQG ZHLJKW HIILFLHQF\ VFRUHV ORZHU VLQFH LW LV QRW XWLOL]HG SURSHUO\�
)XUWKHUPRUH� WKH SDOOHWV DUH QRQ�VWDFNDEOH GXULQJ WUDQVSRUWDWLRQ EHWZHHQ VXSSOLHU
DQG '& EHFDXVH WKHLU KHLJKW LV WRR KLJK� SUHYHQWLQJ WZR SDOOHWV IURP ILWWLQJ RQ WRS
RI HDFK RWKHU LQ WKH WUXFNV� $GGLWLRQDOO\� WKLV LV DOVR D SURGXFW ZLWK 0'8 RI D
VHFRQGDU\ SDFNDJLQJ PHDQLQJ WKDW LW LV GHOLYHUHG RQ D PL[HG SDOOHW EHWZHHQ '&
DQG UHWDLOHU ZKLFK LV QRW VWDFNDEOH�

)LJXUH ����� 7HUWLDU\ SDFNDJLQJ IRU 0LOG 0XVWDUG ���J� 7R WKH OHIW DQG PLGGOH� D
SDOOHW VHQW WR '& DQG WR WKH ULJKW� D PL[HG SDOOHW VHQW IURP '&�
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7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU WHUWLDU\ SDFNDJLQJ RI 0LOG 0XVWDUG ���J�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

����� .HWFKXS 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH

³.HWFKXS �[�NJ 

 LV D VXSSOLHU EUDQGHG SURGXFW ZLWK D SULPDU\ SDFNDJLQJ DV D
SODVWLF EDJ i � NJ PDGH IRU WKH %LVWUR� 7KH\ DUH SDFNHG LQ D VHFRQGDU\ SDFNDJLQJ
ZKLFK LV D FDUGERDUG ER[ ZLWK WKUHH XQLWV LQ LW� 7KLV WHUWLDU\ SDFNDJLQJ LV DOVR D
FRPELQDWLRQ RI D ZRRGHQ (3$/ DQG SODVWLF ZUDSSHU� 7KH 0'8 LV D FDUWRQ DQG LV
WKHUHIRUH UHSDFNHG DW WKH '& RQ WR D PL[HG SDOOHW ZKLFK LV WKHQ VKLSSHG WR WKH
UHWDLO VWRUH�

7KLV SDFNDJLQJ V\VWHP LV XQGHUSHUIRUPLQJ LQ PDQ\ DVSHFWV� )LUVWO\ WKHUH LV VRPH
H[WUD URRP IRU DLU LQ WKH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG ER[� ZKLFK ORZHUV WKH
VDWLVIDFWLRQ IRU XQLWL]DWLRQ DQG YROXPH DQG ZHLJKW HIILFLHQF\� 6HFRQGO\� WKH
SULPDU\ SDFNDJLQJ �SODVWLF EDJV� DUH UHODWLYHO\ IUDJLOH UHVXOWLQJ LQ WKHP EUHDNLQJ LI
WRR PXFK SUHVVXUH LV SXW RQ LW� 7KLUGO\� GXH WR WKDW WKH SULPDU\ DQG VHFRQGDU\
SDFNDJLQJ DUH QRW GHVLJQHG ZLWKRXW WDNLQJ WKH RWKHU SDFNDJLQJ OHYHO LQWR
FRQVLGHUDWLRQ WKLV DOVR DIIHFWV WKH SHUIRUPDQFH RI WKH WHUWLDU\ SDFNDJLQJ� 7KH
WHUWLDU\ SDFNDJLQJ �ZRRGHQ (3$/ DQG SODVWLF ZUDSSHU� GR QRW SDVV WKH WLOWLQJ WHVW
ZLWKRXW GDPDJLQJ WKH VHFRQGDU\ DQG SULPDU\ SDFNDJLQJ� :KDW KDSSHQV LV WKDW WKH
SUHVVXUH RQ WKH FRUQHU ER[HV ZKHQ WLOWLQJ FDUU\ WRR PXFK ZHLJKW WKH WKH ER[HV JHW
FRPSUHVVHG ZKLFK VRPHWLPHV DOVR DIIHFW WKH SODVWLF EDJV� 7KH RYHUDOO SHUIRUPDQFH
IRU HDFK IHDWXUH DQG SDFNDJLQJ OHYHO FDQ EH VHHQ LQ )LJXUH �����
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)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI
.HWFKXS SDFNDJLQJ V\VWHP�

7KH SULPDU\ SDFNDJLQJ �SODVWLF EDJ� RI .HWFKXS �[� NJ� ZKLFK FDQ EH VHHQ LQ
)LJXUH ����� LV QRW VWURQJ HQRXJK WR KROG WKH OLTXLG LQ WKH EDJV LI LW LV H[SRVHG WR
WRR PXFK SUHVVXUH� 7KLV FDQ OHDG WR EUHDNDJH RI WKH SODVWLF EDJ GXULQJ
WUDQVSRUWDWLRQ ZKHUH WKH ULVN RI IULFWLRQ DQG PRYHPHQW LV KLJKHVW DQG WKHUHIRUH DOVR
VKLIWV LQ SUHVVXUH� ,W KDV DOVR EHHQ VWDWHG WKDW WKHVH SODVWLF EDJV HDVLO\ EUHDN LI WKH\
ZHUH WR EH GURSSHG RQ WKH IORRU ZKHQ KDQGOHG LQ WKH UHWDLO VWRUH� ZKLFK QDWXUDOO\
KDSSHQV VRPHWLPHV� 2WKHU DVSHFWV RI WKLV SULPDU\ SDFNDJLQJ DUH SHUIRUPLQJ ZHOO
PHDQLQJ WKDW WKH VL]H RI WKH SULPDU\ SDFNDJLQJ LV ZHOO VXLWHG IRU WKH FRQVXPHU
SURGXFW JLYLQJ KLJK VDWLVIDFWRU\ VFRUHV IRU ERWK XQLWL]DWLRQ DQG YROXPH DQG ZHLJKW
HIILFLHQF\� 7KH FRVW RI WKH SURGXFW LV JRRG GXH WR LWV ORZ FRVW DQG LW LV HDV\ WR
UHF\FOH DQG PDQDJH WKH ZDVWH DW WKH UHWDLOHU VWRUH� 6HH 7DEOH ��� IRU WKH SULPDU\
SDFNDJLQJ SHUIRUPDQFH�

)LJXUH ����� 3ULPDU\ SDFNDJLQJ IRU .HWFKXS �[�.*�
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7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU SULPDU\ SDFNDJLQJ RI .HWFKXS �[�.*�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

/RRNLQJ DW WKH VHFRQGDU\ SDFNDJLQJ� )LJXUH ����� WKH FDUGERDUG ER[HV DUH QRW
GHVLJQHG WR SURSHUO\ FDUU\ WKH ZHLJKW RI WKH NHWFKXS� PHDQLQJ WKDW ZKHQ D IXOO
SDOOHW LV PRYLQJ �ZKLFK LV PRVW FRPPRQ GXULQJ WUDQVSRUWDWLRQ� WKH ER[HV LQ WKH
ERWWRP OD\HU DUH VTXHH]HG ZKLFK FDQ OHDG WR ER[HV EUHDNLQJ GXH WR WKDW WKH\ FDQQRW
KDQGOH WKDW W\SH RI SUHVVXUH� WKLV FDQ EH VHHQ LQ WKH SLFWXUH WR WKH OHIW LQ )LJXUH
����� )XUWKHUPRUH� WKLV SDFNDJLQJ LV QRW SHUIRUPLQJ DV ZHOO DV LW FRXOG EH IRU
YROXPH DQG ZHLJKW HIILFLHQF\ VLQFH WKHUH LV DLU RQ WRS RI WKH WKUHH SULPDU\
SDFNDJHV� 7KH VHFRQGDU\ SDFNDJLQJ LV WKHUHIRUH QRW GHVLJQHG ZLWK IXOO IRFXV RQ WKH
RWKHU SDUWV RI WKH SDFNDJLQJ V\VWHP� 7KH VDWLVIDFWRU\ VFRUHV IRU WKH VHFRQGDU\
SDFNDJLQJ FDQ EH IRXQG LQ 7DEOH ����

)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ IRU .HWFKXS �[�.*�

7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU VHFRQGDU\ SDFNDJLQJ RI NHWFKXS �[�NJ
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

��



7KH WHUWLDU\ SDFNDJLQJ IURP VXSSOLHU WR '& KDV ERWK VRPH VWURQJHU EXW DOVR ZHDNHU
IHDWXUHV� 7KH VTXDUHG ER[HV ILW QLFHO\ RQ RQH SDOOHW DQG WKHUHIRUH WKH YROXPH DQG
ZHLJKW HIILFLHQF\ DQG XQLWL]DWLRQ KDV KLJK VDWLVIDFWRU\ VFRUHV� 7KRXJK WKHUH LV RQH
DVSHFW WKDW DIIHFWV WKH JHQHUDO SHUIRUPDQFH WUHPHQGRXVO\ ZKLFK LV WKH VWDFNDELOLW\�
$V PHQWLRQHG EHIRUH� VLQFH WKH SDOOHWV GR QRW SDVV WKH WLOWLQJ WHVW� WKH ULVN RI
EUHDNDJH LV HYHQ KLJKHU ZKHQ VWDFNHG� +RZ WKH ER[HV EUHDN GXULQJ WKH WLOWLQJ WHVW
FDQ EH VHHQ LQ )LJXUH ����� 0RUHRYHU� WKH NHWFKXS FDUWRQV DUH SLFNHG RQ WR PL[HG
SDOOHWV IURP '& WR UHWDLOHU DQG WKHVH SDOOHWV DUH QRW VWDFNDEOH DW DOO DQG FDQ EH
XQVWDEOH GHSHQGLQJ RQ ZKDW RWKHU SURGXFWV DUH SDFNHG RQ WKH VDPH SDOOHW� WKHUHIRUH
WKH ORZHU VDWLVIDFWRU\ VFRUHV RQ VWDFNDELOLW\ LQ 7DEOH ����

)LJXUH ����� 7HUWLDU\ SDFNDJLQJ IRU .HWFKXS �[�.*� 7R WKH OHIW� D SDOOHW VHQW WR '&
DQG WR WKH ULJKW� D SDOOHW VHQW IURP '&�

7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU WHUWLDU\ SDFNDJLQJ RI NHWFKXS �[�NJ
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

����� 3ODQW %DOOV 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH

³3ODQW EDOOV ����NJ´ LV D ,.($ EUDQGHG SURGXFW PDGH IRU WKH UHVWDXUDQW EXVLQHVV�
7KHVH DUH SDFNHG LQ ER[HV ZLWK WZR SULPDU\ SDFNDJHV� HDFK ZHLJKLQJ ���NJ� 7KH
SULPDU\ SDFNDJLQJ LV PDGH RI D SODVWLF EDJ� 7KLV LV WKHQ SDFNHG LQ WKH VHFRQGDU\
SDFNDJLQJ ZKLFK LV D FDUGERDUG ER[ DQG WKH WHUWLDU\ SDFNDJLQJ LV D FRPELQDWLRQ RI
D ZRRGHQ (3$/ DQG SODVWLF ZUDSSHU�

��



7KLV SDFNDJLQJ V\VWHP LV SHUIRUPLQJ ZHOO RYHUDOO DQG QRW PDQ\ ZHDNHU IHDWXUHV
ZHUH IRXQG GXULQJ WKH VWXG\� 7KRXJK WKHUH ZHUH WZR IHDWXUHV SHUIRUPLQJ ORZHU
WKDQ WKH RWKHUV ZKLFK LV YROXPH DQG ZHLJKW HIILFLHQF\ DQG XQLWL]DWLRQ ZKLFK LV D
UHVXOW RI XQQHFHVVDU\ DLU ERWK LQ WKH SULPDU\ DQG VHFRQGDU\ SDFNDJLQJ WDNLQJ XS
H[WUD VSDFH LQ WKH SDFNDJLQJ V\VWHP� $V WKLV SURGXFW ZDV SUHVHQWHG DV SUREOHPDWLF�
DQ DVVXPSWLRQ LV� DV PHQWLRQHG EHIRUH� WKDW LW PD\ QRW EH SHUIRUPLQJ DV ZHOO ZKHQ
ORRNLQJ IURP D JOREDO SHUVSHFWLYH� +RZHYHU� VWXG\LQJ ORFDO UDQJH QR JUHDWHU
ZHDNQHVVHV ZHUH IRXQG DQG RYHUDOO SHUIRUPDQFH FDQ EH IRXQG LQ )LJXUH �����

)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI 3ODQW %DOOV
SDFNDJLQJ V\VWHP�

7KH SULPDU\ SDFNDJLQJ IRU SODQW EDOOV� )LJXUH ����� LV SHUIRUPLQJ UDWKHU ZHOO
RYHUDOO ZLWK D IHZ ZHDNHU IHDWXUHV� VHH 7DEOH ���� 2QH RI WKRVH EHLQJ YROXPH DQG
ZHLJKW HIILFLHQF\ GXH WR WKDW WKH SODQW EDOOV DUH QRW SDFNHG LQ D FRPSDFW PDQQHU
ZKLFK JLYHV XQQHFHVVDU\ URRP IRU DLU� 6LPLODUO\� WKDW DOVR DIIHFWV WKH XQLWL]DWLRQ
ZKHQ ODWHU SDFNLQJ LW LQ WKH UHVW RI WKH SDFNDJLQJ V\VWHP� /RRNLQJ DW EHWWHU
SHUIRUPLQJ IHDWXUHV� WKH SULPDU\ SDFNDJLQJ LV VWDFNDEOH� PHDQLQJ LW LV SRVVLEOH WR
OD\ WZR SULPDU\ SDFNDJHV RQ WRS RI RQH DQRWKHU� $GGLWLRQDOO\� VLQFH WKH SDFNDJLQJ
LV PDGH RXW RI RQH VLQJOH PDWHULDO� SODVWLF� LW LV UHODWLYHO\ HDV\ WR UHF\FOH�

)LJXUH ����� 3ULPDU\ SDFNDJLQJ IRU 3ODQW %DOOV ����.*

7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU SULPDU\ SDFNDJLQJ RI 3ODQW %DOOV ����.*

��



$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

$OVR IRU WKH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG ER[� )LJXUH ������ WKH YROXPH DQG
ZHLJKW HIILFLHQF\ LV ODFNLQJ� 7KLV LV GXH WR WKDW WKHUH LV H[WUD VSDFH RQ WRS RI WKH
WZR SULPDU\ SDFNDJHV LQ WKH VHFRQGDU\ ER[ ZKLFK OHDGV WR WKDW WKH KHLJKW RI WKH
ER[ LV XQQHFHVVDULO\ KLJK� 7KH VWDFNDELOLW\ LV SHUIRUPLQJ ZHOO IRU WKH VHFRQGDU\
SDFNDJLQJ GXH WR LWV VTXDUH ER[HV WKDW DUH UREXVW HQRXJK WR FDUU\ KLJK SUHVVXUH�
)XUWKHUPRUH� WKH VHFRQGDU\ SDFNDJLQJ LV DOVR PDGH RI RQH PDWHULDO LI WKH VPDOO
DPRXQW RI WDSH LV QRW FRQVLGHUHG� ZKLFK LV FDUGERDUG PHDQLQJ WKDW WKLV SURGXFW LV
HDV\ WR UHF\FOH� 7KH SHUIRUPDQFH FDQ EH IRXQG LQ 7DEOH ����

)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ IRU 3ODQW %DOOV ����.*�

7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU VHFRQGDU\ SDFNDJLQJ RI 3ODQW EDOOV ����.*�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

7KH WHUWLDU\ SDFNDJLQJ� )LJXUH ����� LV SHUIRUPLQJ ZHOO IRU HYHU\ IHDWXUH DQG HYHU\
DFWRU H[FHSW IRU WKH VWDFNDELOLW\ DQG SURWHFWLRQ DQG FRQWDLQPHQW EHWZHHQ '& DQG

��



UHWDLOHU� )URP VXSSOLHU WR '& WKH WHUWLDU\ SDFNDJLQJ LV IRUPHG E\ D SDOOHW ZUDSSHG
ZLWK SODVWLF EXW ZKHQ WUDQVSRUWHG IURP '& WR UHWDLOHU WKH VHFRQGDU\ SDFNDJLQJ DUH
SLFNHG DQG SODFHG RQ PL[HG SDOOHWV� UHVXOWLQJ LQ D QRW VR VWDEOH SDOOHW WKDW LV QRW
VWDFNDEOH� 7KH SUHVVXUH PD\ QRW EH HYHQO\ VSUHDG ZKLFK LQFUHDVHV WKH ULVN RI
GDPDJH WR WKH SURGXFW� 1R WHVWV DUH PDGH WR PDNH VXUH WKH SDOOHWV FDQ KDQGOH
HQRXJK IULFWLRQ DQG PRYHPHQW ZKLFK DOVR FDQ FRQWULEXWH WR LQFUHDVHG ULVN RI
VRPHWKLQJ EUHDNLQJ� 7KH VDWLVIDFWRU\ VFRUHV FDQ EH VHHQ LQ 7DEOH ����

)LJXUH ����� 3LFWXUH RI WKH WHUWLDU\ SDFNDJLQJ �PL[HG SDOOHW� RI 3ODQW %DOOV ����.*

7DEOH ���� 3DFNDJLQJ VFRUHFDUG IRU WHUWLDU\ SDFNDJLQJ RI 3ODQW EDOOV ����.*�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

����� %LVFXLWV ZLWK &KRFRODWH�5DVSEHUU\ )LOOLQJ 3DFNDJLQJ 6\VWHP
3HUIRUPDQFH

8QLW RI DQDO\VLV ' LV WKH SURGXFW ³%LVFXLWV Z &KRFRODWH�5DVSEHUU\ )LOOLQJ´� 7KH
SURGXFW LV D ,.($ EUDQGHG ELVFXLW DLPHG IRU 6)0 DQG LV VKRZQ LQ )LJXUH ����� 7KH
SULPDU\ SDFNDJLQJ RI WKH SURGXFW LV D WKLQ SODVWLF ZUDSSLQJ WKDW LV VHDOHG ZLWK JOXH�
7KH SURGXFW LV WKHQ SDFNHG LQ WKH VHFRQGDU\ SDFNDJLQJ� D FDUGERDUG WUD\� LQ D VHW RI
�� XQLWV� 7KH FDUGERDUG WUD\ FRYHUV WKH ERWWRP a�FP RI WKH SURGXFW� DQG WKH UHVW RI
WKH SURGXFW LV XQSURWHFWHG� 7KH WHUWLDU\ SDFNDJLQJ LV D ZRRGHQ (3$/ ZUDSSHG LQ
SODVWLF ZUDSSLQJ LQ RUGHU WR NHHS WKH SURGXFW LQ SODFH� 7KH 0'8 RI WKH LWHP LV D
SDOOHW� PHDQLQJ WKH SURGXFW ZLOO DOZD\V EH VWRUHG DQG WUDQVSRUWHG DV D ZKROH SDOOHW�

��



7KH SDFNDJLQJ V\VWHP IRU WKH FKRFRODWH RU UDVSEHUU\�ILOOHG ELVFXLWV RIIHUV VHYHUDO
VWUHQJWKV EXW DOVR VRPH ZHDNQHVVHV� VHH )LJXUH ����� 7KH SULPDU\ SDFNDJLQJ �VRIW
SODVWLF� LV HIILFLHQW DW UHGXFLQJ DLU EXW ODFNV GXUDELOLW\� OHDGLQJ WR SRWHQWLDO GDPDJH
GXH WR LPSDFW� $GGLWLRQDOO\� WKH URXQGHG VKDSH RI WKH SULPDU\ SDFNDJLQJ
FRPSOLFDWHV LWV LQWHJUDWLRQ LQWR VHFRQGDU\ SDFNDJLQJ� 7KH VHFRQGDU\ SDFNDJLQJ
�FDUGERDUG WUD\�� SDUWLDOO\ SURWHFWV WKH ELVFXLWV EXW OHDYHV WKH WRS H[SRVHG�
LQFUHDVLQJ WKH ULVN RI GDPDJH GXULQJ WUDQVSRUW� ,W LV VWDFNDEOH DQG GHVLJQHG WR
VXSSRUW DGGLWLRQDO ZHLJKW� EXW LQWHUQDO PRYHPHQW ZLWKLQ WKH SDFNDJLQJ UHPDLQV D
FRQFHUQ GXH WR LWV RSHQ VWUXFWXUH� 7KH HIILFLHQF\ RI ZHLJKW DQG YROXPH LV JHQHUDOO\
JRRG� WKRXJK WKH GHVLJQ RI WKH SULPDU\ SDFNDJLQJ FUHDWHV DLU JDSV ZLWKLQ WKH
VHFRQGDU\ SDFNDJLQJ� 7KH WHUWLDU\ SDFNDJLQJ �(3$/ ZLWK SODVWLF ZUDSSLQJ�
SURYLGHV D VWDEOH SODWIRUP IRU VWRUDJH DQG WUDQVSRUW EXW RQFH DJDLQ DGGV OLWWOH LQ
WHUPV RI DGGLWLRQDO SURWHFWLRQ� 7KH ODUJH 0'8 RI D IXOO SDOOHW FDQ DOVR EH
SUREOHPDWLF IRU UHWDLOHUV� DV WKH SURGXFW LV QRW D IDVW PRYHU� OHDGLQJ WR VWRUDJH
LVVXHV DQG WLHG�XS FDSLWDO� 2YHUDOO� ZKLOH WKH V\VWHP LV FRVW�HIIHFWLYH DQG HIILFLHQW
LQ WHUPV RI PDWHULDO XVH DQG UHF\FOLQJ� LW QHHGV LPSURYHPHQW LQ SURWHFWLRQ DQG
FRQWDLQPHQW� $GGUHVVLQJ WKH ZHDNQHVVHV LQ LPSDFW SURWHFWLRQ DQG RSWLPL]LQJ WKH
VHFRQGDU\ SDFNDJLQJ FRXOG VLJQLILFDQWO\ HQKDQFH WKH V\VWHP
V SHUIRUPDQFH�
HQVXULQJ EHWWHU SURGXFW VDIHW\ DQG UHGXFLQJ ZDVWH�

)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI %LVFXLWV Z�
FKRFRODWH�UDVSEHUU\ ILOOLQJ SDFNDJLQJ V\VWHP�

7KH ELVFXLWV ZLWK FKRFRODWH RU UDVSEHUU\ ILOOLQJ DUH RYHUDOO SHUIRUPLQJ ZHOO LQ WKH
VXSSO\ FKDLQ� VHH 7DEOH ����� 7KH SULPDU\ SDFNDJLQJ �VRIW SODVWLF� )LJXUH ������ LV
ZHOO VXLWHG IRU WKH SURGXFW� ZLWKRXW XQQHFHVVDU\ DLU SUHVHQW� $OWKRXJK� WKH DEVHQFH
RI DLU PHDQV WKDW WKH EULWWOH SURGXFWV DUH H[SRVHG WR GDPDJH GXH WR LPSDFW� 7KH
SDFNDJLQJ LV DOVR VHDOHG ZLWK JOXH WKDW RQ RFFDVLRQ UHOHDVHV� PDNLQJ WKH SDFNDJLQJ
RSHQ XS DQG H[SRVLQJ WKH SURGXFW LQVLGH� ULVNLQJ IRRG VDIHW\� /DVWO\� WKH SULPDU\
SDFNDJLQJ LV URXQG� PDNLQJ WKH RSWLPL]DWLRQ RI WKH VHFRQGDU\ SDFNDJLQJ KDUG�
DIIHFWLQJ WKH XQLWL]DWLRQ SHUIRUPDQFH� 7KH SULPDU\ SURGXFW LV QRW VWDFNDEOH� EXW LV
QRW RI LPSRUWDQFH� VLQFH WKLV LV QRW VRPHWKLQJ WKDW LV GRQH ZLWK RQO\ WKH SULPDU\
SDFNDJLQJ� /DVWO\� WKH SULPDU\ SDFNDJLQJ LV SHUIRUPLQJ ZHOO RQ SDFNDJLQJ FRVW DQG
ZDVWH� 7KH SDFNDJLQJ PDWHULDO LV FKHDS� DQG LV RQO\ PDGH RXW RI RQH PDWHULDO�

��



PDNLQJ UHF\FOLQJ DQG KDQGOLQJ ZDVWH HDV\� $OWKRXJK� LW LV PDGH RXW RI SODVWLF�
ZKLFK LV ORZHULQJ WKH SHUIRUPDQFH RI SDFNDJLQJ ZDVWH VOLJKWO\�

)LJXUH ����� 3ULPDU\ SDFNDJLQJ RI WKH SURGXFW %LVFXLWV Z� FKRFRODWH�UDVSEHUU\
ILOOLQJ�

7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU SULPDU\ SDFNDJLQJ RI %LVFXLWV Z�
&KRFRODWH�5DVSEHUU\ )LOOLQJ�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

7KH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG WUD\� )LJXUH ������ RI WKH SURGXFW LV DOVR
FRQWULEXWLQJ WR WKLV LVVXH ZLWK WKH EULWWOH SURGXFW EHLQJ H[SRVHG� 7KLV LV VLQFH RQO\
WKH ERWWRP SDUW RI WKH SULPDU\ SDFNDJLQJ LV FRYHUHG E\ WKH FDUGERDUG WUD\ DQG WKH
UHVW LV H[SRVHG DQG XQSURWHFWHG DJDLQVW LPSDFW� 7KH VHFRQGDU\ SDFNDJLQJ LV DOVR
QRW NHHSLQJ WKH SURGXFW LQ SODFH WKDW ZHOO� OHDGLQJ WR PRYHPHQW LQVLGH RI WKH
VHFRQGDU\ SDFNDJLQJ� 7KHVH LVVXHV UHVXOW LQ D PHGLRFUH SHUIRUPDQFH LQ UHJDUGV WR
SURWHFWLRQ DQG FRQWDLQPHQW� 7KH VHFRQGDU\ SDFNDJLQJ LV VWDFNDEOH� LW FDQ KDQGOH
WKH ZHLJKW RI DQRWKHU VHFRQGDU\ SDFNDJLQJ DQG KDV D IODW VXUIDFH� :RUWK QRWLFLQJ
KHUH LV WKDW WKH 0'8 RI WKH SURGXFW LV D SDOOHW� VR WKH RQO\ VHFRQGDU\ SDFNDJLQJ
WKDW ZLOO EH VWDFNHG LV RQH FRQWDLQLQJ FRRNLHV DV ZHOO� 7KLV PHDQV WKH SDFNDJLQJ
FDQ KDQGOH WKH ZHLJKW RI WKDW VWDFNHG SURGXFW� EXW LW GRHV QRW JXDUDQWHH WKDW LW FDQ
KDQGOH PRUH ZHLJKW DQG SUHVVXUH WKDQ WKDW� 7KH YROXPH DQG ZHLJKW HIILFLHQF\ LV
RSWLPL]HG DV ZHOO DV SRVVLEOH� EXW GXH WR WKH URXQG SULPDU\ SDFNDJLQJ WKH
VHFRQGDU\ SDFNDJLQJ FRQWDLQV D ELW RI DLU� /DVWO\� WKH SDFNDJLQJ LV FKHDS� DQG LV
XVLQJ PLQLPDO DPRXQWV RI D VLQJOH PDWHULDO UHVXOWLQJ LQ WKH EHVW SHUIRUPDQFH IRU
SDFNDJLQJ FRVW DQG ZDVWH� 7KH SHUIRUPDQFH RI WKH VHFRQGDU\ SDFNDJLQJ FDQ EH
IRXQG LQ 7DEOH �����

��



)LJXUH ����� 6HFRQGDU\ SDFNDJLQJ RI WKH SURGXFW %LVFXLWV Z� FKRFRODWH�UDVSEHUU\
ILOOLQJ�

7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU VHFRQGDU\ SDFNDJLQJ RI %LVFXLWV Z�
&KRFRODWH�5DVSEHUU\ )LOOLQJ�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

7KH WHUWLDU\ SDFNDJLQJ� WKH ZRRGHQ (3$/ ZLWK SODVWLF ZUDSSLQJ �)LJXUH ������ LV
ZRUNLQJ ZHOO IRU WKH SURGXFW� VHH 7DEOH ����� 7KH VHFRQGDU\ SURGXFW ILWV ZHOO DQG
ILOOV RXW WKH ZKROH SDOOHW� PDNLQJ LW SHUIRUPLQJ ZHOO LQ XQLWL]DWLRQ DQG YROXPH DQG
ZHLJKW HIILFLHQF\� 6LQFH WKH SURGXFW LV DOUHDG\ H[SRVHG LQ WKH SULPDU\ DQG
VHFRQGDU\ SDFNDJLQJ� WKH SODVWLF ZUDSSHU LQ WKH WHUWLDU\ SDFNDJLQJ GRHV QRW RIIHU D
PXFK EHWWHU FRQWDLQPHQW RI WKH EULWWOH SURGXFW� ORZHULQJ WKH SHUIRUPDQFH VFRUH IRU
SURWHFWLRQ DQG FRQWDLQPHQW� +RZHYHU� WKH SODVWLF KHOSV NHHS WKH SURGXFW LQ SODFH�
)URP D UHWDLOHU¶V SRLQW RI YLHZ� WKH 0'8 RI D SDOOHW LV FRQVLGHUHG D ELW RI D
SUREOHP� VLQFH WKH SURGXFW LV QRW D IDVW VHOOLQJ SURGXFW� UHVXOWLQJ LQ WKH SDOOHW ZLWK
SURGXFWV WDNLQJ XS VWRUDJH VSDFH DW WKH VWRUH DV ZHOO DV PHDQV WLHG XS FDSLWDO IRU WKH
UHWDLOHUV� ,Q UHJDUGV WR WKH SDFNDJLQJ ZDVWH DQG FRVW WKH SDFNDJLQJ V\VWHP LV
SHUIRUPLQJ ZHOO� 7KH SDFNDJLQJ LV FKHDS� DQG WKH VWDQGDUGL]HG SDOOHW LV UHXVDEOH�
ZKLFK LV PLQLPL]LQJ WKH ZDVWH� 7KH SODVWLF ZUDSSLQJ ZLOO WXUQ LQWR ZDVWH DW WKH '&
DQG DW WKH UHWDLOHU� PDNLQJ WKH SHUIRUPDQFH ORZHU DW WKHVH DFWRUV� /DVWO\� GXH WR WKH
PLQLPXP TXDQWLW\ RI D SDOOHW WKH WHUWLDU\ SDFNDJLQJ LV VWDFNDEOH� DQG HQVXUHV
GRXEOH VWDFNDELOLW\ LQ ERWK VWRUDJH DQG WUDQVSRUW WKURXJKRXW WKH ZKROH VXSSO\
FKDLQ�

��



)LJXUH ����� 7HUWLDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J� ZLWKRXW WKH SODVWLF
ZUDSSLQJ�

7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU WHUWLDU\ SDFNDJLQJ RI %LVFXLWV Z�
&KRFRODWH�5DVSEHUU\ )LOOLQJ�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

����� /HWWHU %LVFXLWV 3DFNDJLQJ 6\VWHP 3HUIRUPDQFH

7KH LWHP ³%LVFXLWV ���J´ LV WKH XQLW RI DQDO\VLV (� 7KLV ,.($ EUDQGHG SURGXFW LV
VROG LQ 6)0 DQG GLVSOD\HG LQ )LJXUH ����� 7KH SULPDU\ SDFNDJLQJ RI WKH SURGXFW LV
D WKLQ� VTXDUHG FDUGERDUG ER[ VHDOHG ZLWK JOXH� 7KH SURGXFW LV WKHQ SDFNHG LQ WKH
VHFRQGDU\ SDFNDJLQJ� DQRWKHU FDUGERDUG ER[ FRYHULQJ DOO �� XQLWV RI SULPDU\
SDFNDJLQJ� 7KH WHUWLDU\ SDFNDJLQJ LV D ZRRGHQ (3$/ ZUDSSHG LQ SODVWLF ZUDSSLQJ
LQ RUGHU WR NHHS WKH SURGXFW LQ SODFH� 7KH 0'8 RI WKH LWHP LV D KDOI SDOOHW�
PHDQLQJ WKH SURGXFW ZLOO DOZD\V EH VWRUHG DQG WUDQVSRUWHG DV DW OHDVW D KDOI SDOOHW�

7KH SDFNDJLQJ VROXWLRQ IRU WKLV LWHP KDV VRPH VWUHQJWKV� EXW WKHUH DUH QRWDEOH
ZHDNQHVVHV LQ PDLQWDLQLQJ SURGXFW LQWHJULW\� 7KH SULPDU\ SDFNDJLQJ �SDSHU ER[� LV
YXOQHUDEOH WR EHLQJ SUHVVHG WRJHWKHU RU ULSSHG RSHQ� ULVNLQJ GDPDJH WR WKH FRRNLHV
LQVLGH� 7KH DLU LQ WKH SDFNDJLQJ FDQ DOVR FDXVH FRRNLHV WR EUHDN HYHQ ZKHQ WKH ER[
LV LQWDFW� +RZHYHU� WKH VTXDUHG GHVLJQ RI WKH ER[ LV IDYRUDEOH IRU XQLWL]DWLRQ DQG
VWDFNDELOLW\� DV LW DOLJQV ZHOO ZLWK VHFRQGDU\ SDFNDJLQJ DQG DOORZV HIILFLHQW
VWDFNLQJ� 7KH SDFNDJLQJ LV DOVR FRVW�HIIHFWLYH DQG HDVLO\ UHF\FODEOH� WKRXJK WKHUH LV
VRPH LPSDFW RQ HIILFLHQF\ GXH WR H[FHVV DLU� 7KH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG
ER[� LV JHQHUDOO\ UREXVW� EXW FDQ VRPHWLPHV FROODSVH XQGHU SUHVVXUH RU GXH WR

��



PRYHPHQW� HVSHFLDOO\ DW WKH FRUQHUV� 7KLV FDQ OHDG WR WKH SULPDU\ SDFNDJLQJ EHLQJ
FRPSURPLVHG� FDXVLQJ WKH FRRNLHV WR EUHDN� 'HVSLWH WKLV� WKH GHVLJQ RSWLPL]HV
YROXPH DQG ZHLJKW HIILFLHQF\� ZLWK OLWWOH ZDVWHG VSDFH EHWZHHQ WKH SULPDU\
SDFNDJLQJ� 7KH WHUWLDU\ SDFNDJLQJ �(3$/ ZLWK SODVWLF ZUDSSLQJ� SURYLGHV D KLJK
VWDFNLQJ SHUIRUPDQFH� HQVXULQJ VWDELOLW\ HYHQ DIWHU '& KDQGOLQJ� 2YHUDOO� ZKLOH WKH
SDFNDJLQJ V\VWHP LV FRVW�HIIHFWLYH DQG KDV JRRG VWDFNDELOLW\� LPSURYHPHQWV DUH
QHHGHG LQ SULPDU\ SDFNDJLQJ GXUDELOLW\ DQG VHFRQGDU\ SDFNDJLQJ UHVLOLHQFH� 7KH
SHUIRUPDQFH FDQ EH VHHQ LQ )LJXUH ����� $GGUHVVLQJ WKHVH LVVXHV ZRXOG HQKDQFH
WKH SURWHFWLRQ RI WKH FRRNLHV DQG UHGXFH ZDVWH WKURXJKRXW WKH VXSSO\ FKDLQ�

)LJXUH ����� 3HUIRUPDQFH RI WKH PHDVXUHG IHDWXUHV IRU HDFK OHYHO RI /HWWHU ELVFXLWV
SDFNDJLQJ V\VWHP�

5HJDUGLQJ WKH SULPDU\ SDFNDJLQJ VROXWLRQ IRU WKLV LWHP� WKHUH DUH D IHZ WKLQJV WKDW
VWDQG RXW� VHH 7DEOH ����� 7KH VKDSH RI WKH FRRNLH LV YHU\ LPSRUWDQW IRU WKLV LWHP�
VLQFH LW LV VXSSRVHG WR ORRN OLNH OHWWHUV� ,W LV KHQFH HVVHQWLDO WKDW WKH FRRNLHV DUH
LQWDFW ZLWKLQ WKH SDFNDJLQJ ZKHQ LW LV VROG� $Q LVVXH IRU WKH LWHP LV WKDW WKLV LV QRW
DOZD\V WKH FDVH� WKH SULPDU\ SDFNDJLQJ �SDSHU ER[� ULVNV EHLQJ SUHVVHG WRJHWKHU
DQG ORVLQJ LWV VKDSH RU HYHQ EHLQJ ULSSHG RSHQ� 7KH DPRXQW RI DLU LQVLGH WKH
SDFNDJLQJ OHDGV WR WKH FRRNLHV VRPHWLPHV EUHDNLQJ HYHQ LI WKH SDFNDJLQJ LV LQWDFW�
7KH DLU LQVLGH WKH SULPDU\ SDFNDJLQJ DOVR UHVXOWV LQ ZRUVH SHUIRUPDQFH RQ WKH
ZHLJKW DQG YROXPH HIILFLHQF\ IHDWXUH� 2Q WKH RWKHU QRWH� WKH SDFNDJLQJ LV D VTXDUHG
SDSHU ER[� ZKLFK SHUIRUPV YHU\ ZHOO RQ XQLWL]DWLRQ DQG VWDFNDELOLW\� VLQFH LW
RSWLPL]HV WKH VHFRQGDU\ SDFNDJLQJ ZHOO DQG FDQ EH VWDFNHG� 2QFH DJDLQ� WKH
SDFNDJLQJ LV FKHDS DQG WKH ZDVWH FDQ HDVLO\ EH UHF\FOHG�
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)LJXUH ����� 3ULPDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J�

7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU SULPDU\ SDFNDJLQJ RI %LVFXLWV ���J�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

&RQFHUQLQJ WKH VHFRQGDU\ SDFNDJLQJ �FDUGERDUG ER[� )LJXUH ����� LW SHUIRUPV ZHOO
RQ PRVW RI WKH IHDWXUHV� VHH 7DEOH ����� H[FHSW WKDW WKH VHFRQGDU\ SDFNDJLQJ
FRQVLVWV RI D FDUGERDUG ER[ WKDW RQ RFFDVLRQ FDQQRW KDQGOH WKH SUHVVXUH RU
PRYHPHQW OHDGLQJ WR LW EHLQJ SUHVVHG WRJHWKHU� ZKLFK LQ WXUQ FDQ DIIHFW WKH SULPDU\
SDFNDJLQJ EUHDNLQJ� 7KLV PDLQO\ KDSSHQV LQ WKH FRUQHUV RI WKH SDFNDJLQJ� (YHQ
WKLV SDFNDJLQJ LV D VTXDUHG FDUGERDUG ER[� WKDW LV ZHOO RSWLPL]HG LQ UHJDUGV WR WKH
YROXPH DQG ZHLJKW HIILFLHQF\� DV ZHOO DV XQLWL]DWLRQ VLQFH LW FRQWDLQV QR DLU
EHWZHHQ WKH SULPDU\ SDFNDJLQJ� /DVWO\� WKH SDFNDJLQJ LV FKHDS DQG WKH ZDVWH FDQ
HDVLO\ EH UHF\FOHG� 2QH GRZQVLGH WR WKH UHF\FODELOLW\ DVSHFWV LV WKDW WKHUH LV D
SODVWLF ODEHO JOXHG RQWR WKH FDUGERDUG DQG KDV WR EH UHPRYHG EHIRUH EHLQJ WXUQHG
LQWR ZDVWH�

)LJXUH ����� 6HFRQGDU\ 3DFNDJLQJ RI WKH SURGXFW %LVFXLWV ���J�

��



7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU VHFRQGDU\ SDFNDJLQJ RI %LVFXLWV ���J�

$UHD 1R� )HDWXUHV 6XSSOLHU
7UDQVS�

� '&
7UDQVS�

� 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

7KH WHUWLDU\ SDFNDJLQJ �(3$/ ZLWK SODVWLF ZUDSSLQJ� LV ZRUNLQJ ZHOO IRU WKLV
SURGXFW� 7KH SURWHFWLRQ RI WKH SULPDU\ DQG VHFRQGDU\ SDFNDJLQJ PDNHV WKH SODVWLF
ZUDSSLQJ ZHOO VXLWHG IRU WKLV SDFNDJLQJ VROXWLRQ� $OWKRXJK� VLQFH WKH SODVWLF
ZUDSSLQJ LV IUDJLOH WKHUH LV DOZD\V D ULVN RI LW EUHDNLQJ DQG QRW SURWHFWLQJ WKH
FRQWHQW� ZKLFK ZH FDQ VHH DW WKH SURWHFWLRQ DQG FRQWDLQPHQW HYDOXDWLRQ� 'XH WR WKH
0'8 EHLQJ D KDOI SDOOHW� WKH VWDFNLQJ RI WKH SDOOHWV LV PRUH OLNHO\ WKDQ IRU WKH
FRPSOHWHO\ PL[HG SDOOHWV� VR WKH VWDFNLQJ SHUIRUPDQFH LV KLJK HYHQ DIWHU WKH '&�
7KH WHUWLDU\ DQG VHFRQGDU\ SDFNDJLQJ DUH ZHOO RSWLPL]HG WRJHWKHU� PDNLQJ WKH
SDOOHW SHUIRUP KLJK RQ ERWK XQLWL]DWLRQ DQG YROXPH DQG ZHLJKW HIILFLHQF\� 7KH
SODVWLF ZUDSSLQJ EHFRPHV ZDVWH DW WKH '& DQG WKH UHWDLOHU� UHGXFLQJ WKHLU
RSHUDWLRQDO HIILFLHQF\� 7KH SHUIRUPDQFH RI WKH WHUWLDU\ SDFNDJLQJ FDQ EH IRXQG LQ
7DEOH �����

7DEOH ����� 3DFNDJLQJ VFRUHFDUG IRU WHUWLDU\ SDFNDJLQJ RI %LVFXLWV ���J�
$UHD 1R� )HDWXUHV 6XSSOLHU 7UDQV� � '& 7UDQV� � 5HWDLOHU

3URGXFW
:DVWH 3:�

3URWHFWLRQ DQG
FRQWDLQPHQW � � � � �

/RJLVWLFV

/� 8QLWL]DWLRQ � � � � �

/� 6WDFNDELOLW\ � � � � �

/�
9ROXPH DQG ZHLJKW
HIILFLHQF\ � � � � �

3DFNDJLQJ
PDWHULDO

30� 3DFNDJLQJ FRVW � � � � �

30� 3DFNDJLQJ ZDVWH � � � � �

��� 3$&.$*,1* ,1129$7,21 352&(66
3(5)250$1&(

7R HYDOXDWH DQG DVVHVV KRZ ,.($ LV ZRUNLQJ ZLWK SDFNDJLQJ LQQRYDWLRQ DQG WKH
SURFHVVHV UHJDUGLQJ WKLV� WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG ZDV DSSOLHG WR WKH
RSHUDWLRQV RI ,.($ )RRG� 7DEOH ���� VKRZV WKH SHUIRUPDQFH ZLWKLQ WKH VHYHQ
H[DPLQHG SURFHVVHV DQG WKHLU VSHFLILF VXESURFHVVHV� 7KH HYDOXDWLRQ LV EDVHG RQ WKH

��



FROOHFWHG GDWD� WKURXJK LQWHUYLHZV� GRFXPHQWV DQG REVHUYDWLRQV� ,W FDQ EH VHHQ WKDW
WKH RSHUDWLRQV RI ,.($ )RRG ODFN FRRUGLQDWLRQ� SDUWLFXODUO\ ZLWKLQ LQWHJUDWLRQ ZLWK
SURGXFW GHYHORSPHQW� V\VWHPV XVHG DQG FOHDU FRPPXQLFDWHG JRDOV� 7KH
RUJDQL]DWLRQ KDV OLWWOH RU QR FRQWURO RYHU WKH SDFNDJLQJ GHYHORSPHQW� VLQFH WKH\ GR
QRW RZQ WKHLU RZQ SURGXFWLRQ RI SURGXFWV DQG SDFNDJLQJ� 7KLV PHDQV WKDW WKH
RSHUDWLRQV ZLWKLQ WKHVH SURFHVVHV LQVWHDG LQYROYHG ,.($ )RRG VHWWLQJ
UHTXLUHPHQWV RQ WKH SDFNDJLQJ� ZKLFK VKRXOG EH FRPPXQLFDWHG WR WKH VXSSOLHUV
DQG ODWHU IROORZHG XS DQG HYDOXDWHG� &XUUHQWO\ WKHVH SURFHVVHV DUH QRW ZRUNLQJ
ZHOO DQG WKLV LV VKRZQ DW WKH SHUIRUPDQFH RI WKHVH� ,Q UHJDUGV WR WKH V\VWHPV LQ
SODFH� WKH\ GR QRW FXUUHQWO\ DOLJQ ZLWK WKH RUJDQL]DWLRQ¶V QHHGV ZLWKLQ HYDOXDWLRQ�
IROORZ XS� GDWD FROOHFWLRQ� RU RWKHU HVVHQWLDO RSHUDWLRQV DQG SURFHVVHV� UHVXOWLQJ LQ
EDG SHUIRUPDQFH� /DVWO\� ,.($ )RRG¶V ODFN RI FOHDU FRPPRQ JRDOV DQG YLVLRQ RI
WKH RUJDQL]DWLRQ� DQG DEVHQFH RI ZD\V RI PHDVXULQJ SHUIRUPDQFH VKRZV DQ DUHD RI
LPSURYHPHQW� 7KH ZD\V RI PHDVXULQJ SHUIRUPDQFH DUH WRGD\ VLPSOH RU
QRQ�H[LVWHQW� DQG ZKHQ H[LVWLQJ WKH HPSOR\HHV RIWHQ ODFN NQRZOHGJH DERXW KRZ WR
XVH WKHVH LQ WKH PRVW HIILFLHQW ZD\V� :KHQ GLVFXVVLQJ WKH JRDOV DQG YLVLRQ RI ,.($
)RRG WKH DQVZHUV DUH VFDWWHUHG DQG QR GRFXPHQW RU VLPLODU LV IRXQG WKDW H[SODLQV
WKLV LQ D FOHDU ZD\� 7KH RYHUDOO SHUIRUPDQFH RI SURFHVVHV IRU SDFNDJLQJ LQQRYDWLRQ
ZLWKLQ ,.($ )RRG VKRZ URRP IRU LPSURYHPHQW� HVSHFLDOO\ ZLWKLQ WKH DUHDV
PHQWLRQHG DERYH� EXW DOVR IRU RWKHU VXESURFHVVHV� 7KHVH DUH DOO IXUWKHU GHVFULEHG
DQG GLVFXVVHG EHORZ LQ WKH IROORZLQJ VHFWLRQV�

7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU ,.($ )RRG RUJDQL]DWLRQ DQG WKHLU
ZD\V RI ZRUNLQJ�

3URFHVV 6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH

&RQFHSW *HQHUDWLRQ

3ODQ SDFNDJLQJ LQQRYDWLRQ

*HQHUDWLQJ QHZ SDFNDJLQJ FRQFHSWV

%HLQJ LQYHQWLYH DQG FUHDWLYH

3DFNDJLQJ
'HYHORSPHQW

3DFNDJLQJ GHYHORSPHQW SURFHVV

,QWHJUDWLRQ ZLWK SURGXFW GHYHORSPHQW

&ROODERUDWLRQ ZLWK SDFNDJLQJ XVHUV

7HFKQRORJ\ DFTXLVLWLRQ

7HFKQRORJ\ VWUDWHJ\

7HFKQRORJ\ VRXUFLQJ

6XVWDLQDELOLW\ FRQVLGHUDWLRQV LQ WHFKQRORJ\
DFTXLVLWLRQ

/HDGHUVKLS

3DFNDJLQJ LQQRYDWLRQ JRDOV

3URFHVVHV IRU JHQHUDWLQJ DQG LPSOHPHQWLQJ
SDFNDJLQJ LQQRYDWLRQ

&RQGLWLRQV IRU SDFNDJLQJ LQQRYDWLRQ

6\VWHPV DQG 7RROV
6\VWHPV

7RROV IRU SDFNDJLQJ LQQRYDWLRQ

��



5HVRXUFLQJ
+XPDQ UHVRXUFHV

)LQDQFLDO UHVRXUFHV

&RPSHWLWLYHQHVV DQG
FOLPDWH SHUIRUPDQFH

*RDOV

0HDVXUHPHQW

,QQRYDWLRQ SHUIRUPDQFH

����� &RQFHSW JHQHUDWLRQ

,.($ )RRG KDV DV PHQWLRQHG EHIRUH DSSRLQWHG WHDPV WKDW DUH ZRUNLQJ ZLWK
SDFNDJLQJ VROXWLRQV DQG WKH LGHQWLILFDWLRQ DQG SODQQLQJ RI QHZ SDFNDJLQJ
FRQFHSWV� 7KHVH KDYH OLPLWHG GHFLVLRQ PDNLQJ� VLQFH WKH\ ZRUN FORVHO\ ZLWK WKH
VXSSOLHUV ZKR KDYH WKH PRVW GHFLVLRQ SRZHU� 7KLV PHDQV WKDW ,.($¶V GHFLVLRQ
PDNLQJ ULJKWV UHJDUGLQJ WKH QH[W JHQHUDWLRQV RI SDFNDJLQJ VROXWLRQV DUH DIIHFWHG LQ
UHJDUGV WR PDNLQJ LW GLIILFXOW RU LPSRVVLEOH WR DOZD\V FRQVLGHU DOO UHOHYDQW
LQQRYDWLRQ DUHDV� $OWKRXJK� WKH HQYLURQPHQW ZLWKLQ WKHVH WHDPV KLJKOLJKWV
HQWUHSUHQHXULDO WKLQNLQJ DQG HQFRXUDJHV QHZ LGHDV� 7KH WHDPV LQYROYH SDFNDJLQJ
VROXWLRQ HQJLQHHUV� VSHFLDOL]HG LQ SDFNDJLQJ� WKDW DUH HQFRXUDJHG WR EH LQYHQWLYH
DQG VXSSRUWHG IRU FRPLQJ XS ZLWK QHZ RU LPSURYHG SDFNDJLQJ VROXWLRQV� 2QFH
DJDLQ� WKH LQIOXHQFH RI WKH VXSSOLHUV OLPLWV WKH LPSOHPHQWDWLRQ RI WKHVH LGHDV� DQG
KHQFH V\VWHPV IRU KDQGOLQJ XQIRUHVHHQ HYHQWV PDNH LW D JRRG� EXW QRW EHVW SUDFWLFH�
7KH NQRZOHGJH RI WKH OLPLWDWLRQV RI LPSOHPHQWDWLRQ ULVNV UHGXFLQJ WKH PRWLYDWLRQ
RI WKH HPSOR\HHV WR FRPH XS ZLWK DQG SUHVHQW WKHLU QHZ LGHDV� 7KH VFRUH DQG
PRWLYDWLRQ FDQ EH IRXQG LQ 7DEOH �����

7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH FRQFHSW JHQHUDWLRQ SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

3ODQ SDFNDJLQJ
LQQRYDWLRQ

Ɣ /LPLWHG GHFLVLRQ PDNLQJ ULJKWV ZKLFK OLPLWV WKH
GHYHORSPHQW

Ɣ 5LVNV RI UHGXFLQJ WKH PRWLYDWLRQ RI WKH
HPSOR\HHV WR FRPH XS ZLWK DQG SUHVHQW WKHLU QHZ
LGHDV

*HQHUDWLQJ QHZ
SDFNDJLQJ
FRQFHSWV

Ɣ 1RW PXFK HYDOXDWLRQ UHODWHG WR ORJLVWLFDO
SHUIRUPDQFH DQG FXVWRPHU QHHGV �UHWDLOHUV�

Ɣ 5HWDLOHUV KDYH QR ZD\ RI LQIRUPLQJ WKH SDFNDJLQJ
WHDPV RI ZKDW LV ZRUNLQJ ZHOO DQG QRW ZLWK
SURGXFWV DQG SDFNDJLQJ

%HLQJ LQYHQWLYH
DQG FUHDWLYH

Ɣ (QWUHSUHQHXULDO HQYLURQPHQW� HQFRXUDJHG WR
FRPH ZLWK QHZ LGHDV� 6WLOO OLPLWHG E\ VXSSOLHUV

Ɣ ,QFHQWLYHV IRU JHQHUDWLQJ QHZ LGHDV H[LVW E\
VKRZLQJ DSSUHFLDWLRQ EXW DUH OLPLWHG

��



5HJDUGLQJ H[LVWLQJ VROXWLRQV� ,.($ ODFNV HYDOXDWLRQ UHODWHG WR WKH ORJLVWLFDO
SHUIRUPDQFH RI WKHVH� 7KH FXVWRPHU FRQWDFW� LQ ,.($¶V FDVH FRQWDFW ZLWK UHWDLOHUV�
LV OLPLWHG DQG WKHUH DUH QR GLUHFW OLQNV WR WKH UHWDLOHUV WR EHLQJ DEOH WR ZRUN ZLWK
RQJRLQJ LPSURYHPHQW ZKHQ JHQHUDWLQJ QHZ SDFNDJLQJ FRQFHSWV� )RU H[DPSOH� LW
ZDV IRXQG WKDW WKH UHWDLOHUV KDYH QR ZD\ RI LQIRUPLQJ WKH SDFNDJLQJ WHDPV RI ZKDW
LV ZRUNLQJ ZHOO DQG QRW ZLWK SURGXFWV DQG SDFNDJLQJ� 7KH SODQW EDOOV VWXGLHG ZHUH
SRLQWHG RXW DV D SUREOHPDWLF SURGXFW� EXW ZKHQ DW WKH UHWDLOHU LW ZDV IRXQG WKDW WKH\
H[SHULHQFH LW DV D ZHOO ZRUNLQJ SURGXFW� 6LPLODUO\� WKH OHWWHU ELVFXLWV DV PHQWLRQHG
EHIRUH VRPHWLPHV EUHDN LQ WKH SULPDU\ SDFNDJLQJ� VRPHWKLQJ WKDW RIWHQ LV QRW
QRWLFHG XQWLO WKH\ UHDFK WKH HQG FRQVXPHU� 7KH UHWDLOHU WKHQ UHFHLYHV FRPSODLQWV
DERXW WKLV� EXW KDV QR ZD\ RI UHSRUWLQJ LW EDFN WR WKH SDFNDJLQJ WHDPV� VKRZLQJ WKH
ODFN RI FXVWRPHU FRQWDFW DQG RQJRLQJ LPSURYHPHQW�

7R VXPPDUL]H WKH FRQFHSW JHQHUDWLRQ SURFHVV� WKH HQWUHSUHQHXULDO HQYLURQPHQW
ZLWKLQ ,.($ DQG WKH SDFNDJLQJ WHDPV DOORZ IRU QHZ LGHDV DQG LQLWLDWLYHV WR EH
LQYHQWHG� %XW WKH LQIOXHQFH IURP VXSSOLHUV OLPLWV WKH LPSOHPHQWDWLRQ RI LGHDV� DQG
WKH NQRZOHGJH RI WKLV LV OHDGLQJ WR UHVWULFWLRQV LQ LQFOXGLQJ DOO LQQRYDWLRQ DUHDV LQ
WKH SODQQLQJ RI QH[W JHQHUDWLRQ SDFNDJLQJ� ,.($ DOVR ODFNV HYDOXDWLRQ RI H[LVWLQJ
SDFNDJLQJ VROXWLRQV� HVSHFLDOO\ LQ UHJDUGV WR LQYROYLQJ GLUHFW FRPPXQLFDWLRQ ZLWK
FXVWRPHUV WR LGHQWLI\ WKHLU QHHGV� &RQVHTXHQWO\� WKH FRQWDFW ZLWK FXVWRPHUV�
FRQVLGHUDWLRQ RI DOO UHOHYDQW LQQRYDWLRQ DUHDV� VHW DQG FRPPXQLFDWHG UHTXLUHPHQWV
IRU WKH VXSSOLHUV� DV ZHOO DV V\VWHPV IRU DQDO\VLV DQG XQSODQQHG HYHQWV KDV
LPSURYHPHQW SRWHQWLDO�

����� 3DFNDJLQJ GHYHORSPHQW

:KHQ ZRUNLQJ ZLWK WUDQVIRUPDWLRQ RI D SDFNDJLQJ FRQFHSW LQWR XVDEOH SDFNDJLQJ
,.($¶V GLYLVLRQV 5DQJH DQG 6XSSO\ DUH ZRUNLQJ FORVHO\ ZLWK HDFK RWKHU� 7KH
SDFNDJLQJ HQJLQHHUV IRU HDFK UDQJH KDYH SURFHGXUHV IRU WKH SDFNDJLQJ
GHYHORSPHQW SURFHVV WKDW DUH DGMXVWHG WR HDFK WHDP¶V DQG HDFK UDQJH¶V RSHUDWLRQV�
$OWKRXJK� WKH GHYHORSPHQW SURFHVVHV LQ SODFH DUH EDVLF DQG QRW ZHOO LQWHJUDWHG
EHWZHHQ WKH 5DQJH DQG 6XSSO\ RSHUDWLRQV� VKRZLQJ WKDW PRUH ZRUN LV QHHGHG IRU LW
WR EH D JRRG SUDFWLFH� ZKLFK FDQ EH VHHQ LQ 7DEOH ����� 6LQFH ,.($ GRHV QRW RZQ
WKHLU RZQ SURGXFWLRQ RI SURGXFWV DQG SDFNDJLQJ� WKH SDFNDJLQJ GHYHORSPHQW
SURFHVV LV D SURFHVV RI VHWWLQJ UHTXLUHPHQWV DQG FRQWUDFWLQJ VXSSOLHUV WR SHUIRUP
WKH VXSSO\ RI WKH SDFNDJLQJ� ,.($
V DSSURDFK WR SDFNDJLQJ GHYHORSPHQW ZLWK LWV
VXSSOLHUV SUHVHQWV VLJQLILFDQW FKDOOHQJHV GXH WR D ODFN RI VWUXFWXUHG SURFHVVHV DQG
FOHDU FRPPXQLFDWLRQ� 7KH DEVHQFH RI VXIILFLHQW IRUPDO UHTXLUHPHQWV DQG
GRFXPHQWDWLRQ� WRJHWKHU ZLWK LQVXIILFLHQW RYHUVLJKW� FUHDWHV DQ HQYLURQPHQW ZKHUH
SUREOHPV DQG GLIILFXOWLHV HDVLO\ FDQ DULVH ZLWKRXW FOHDU ZD\V IRU FRUUHFWLRQ�
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7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH SDFNDJLQJ GHYHORSPHQW SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

3DFNDJLQJ
GHYHORSPHQW
SURFHVV

Ɣ 3DFNDJLQJ HQJLQHHUV IRU HDFK VHW RI VROXWLRQV
�UDQJH�

Ɣ %DVLF DQG LVRODWHG SDFNDJLQJ SURFHGXUHV�
Ɣ 1RW FRPPXQLFDWLQJ UHTXLUHPHQWV WR VXSSOLHUV LQ D

JRRG ZD\

,QWHJUDWLRQ ZLWK
SURGXFW
GHYHORSPHQW

Ɣ ,.($ GRHV QRW KDYH WKH SRVVLELOLW\ WR GHYHORS WKH
SDFNDJLQJ WRJHWKHU ZLWK WKH SURGXFW

Ɣ 3LFNV WKH SDFNDJLQJ VROXWLRQ WKDW EHVW ILWV WKH
SURGXFW� RU MXVW DFFHSW WKH SDFNDJLQJ WKDW DOUHDG\
H[LVWV

Ɣ 7KH RSSRUWXQLWLHV WR JLYH IHHGEDFN RQ WKH
SDFNDJLQJ¶V SHUIRUPDQFH DUH OLPLWHG

&ROODERUDWLRQ
ZLWK SDFNDJLQJ
XVHUV

Ɣ 7KH\ DUH WU\LQJ WR FRPPXQLFDWH EHWZHHQ GLIIHUHQW
SDUWV RI WKH FRPSDQ\ EXW WKH FRPSOH[LW\ RI WKH
RUJDQL]DWLRQ PDNHV LW GLIILFXOW

Ɣ /DFNLQJ DFWLYH LQYROYHPHQW DQG XQGHUVWDQGLQJ RI
WKH HQWLUH VXSSO\ FKDLQ

:KHQ GHYHORSLQJ RU LQWURGXFLQJ D QHZ SURGXFW IRU ,.($ )RRG� WKH SURGXFW DQG
SDFNDJLQJ DUH GHYHORSHG VHSDUDWHO\� ZLWK WKH OLPLWDWLRQV WKDW FRPH IURP WKH
VXSSOLHUV� 7KH SURFHVV ORRNV GLIIHUHQW GHSHQGLQJ RQ LI LW LV DQ ,.($ EUDQGHG RU
VXSSOLHU EUDQGHG SURGXFW� )RU WKH VXSSOLHU EUDQGHG SURGXFWV� WKH SURGXFW DQG
SDFNDJLQJ DOUHDG\ H[LVW DQG LV FRPSOHWHO\ GHYHORSHG E\ WKH VXSSOLHU� )RU WKH ,.($
EUDQGHG SURGXFWV� WKH SURGXFW LV GHYHORSHG DQG WKH SDFNDJLQJ LV FKRVHQ IURP D IHZ
VXJJHVWLRQV JLYHQ E\ WKH VXSSOLHU� 7KLV PHDQV WKDW ,.($ GRHV QRW KDYH WKH
SRVVLELOLW\ WR GHYHORS WKH SDFNDJLQJ WRJHWKHU ZLWK WKH SURGXFW� EXW UDWKHU SLFN WKH
SDFNDJLQJ VROXWLRQ WKDW EHVW ILWV WKH SURGXFW� RU MXVW DFFHSW WKH SDFNDJLQJ WKDW
DOUHDG\ H[LVWV� 2QFH ,.($ )RRG VHOHFWV D SDFNDJLQJ VROXWLRQ� WKH\ ORVH YLVLELOLW\ RI
WKH SDFNDJLQJ V\VWHP WR VRPH H[WHQW� 7KH VXSSOLHUV GR QRW DOZD\V SURYLGH WKH
FRUUHFW DQG VXIILFLHQW LQIRUPDWLRQ DERXW WKH VSHFLILFV RI WKH SDOOHW WKH SURGXFW LV
EHLQJ SDFNHG RQ� 'XH WR WKLV� ERWK WKH UHTXLUHPHQWV VHW RQ WKH SDFNDJLQJ VROXWLRQ
DQG WKH RSSRUWXQLW\ WR JLYH IHHGEDFN RQ WKH SDFNDJLQJ¶V SHUIRUPDQFH DUH OLPLWHG�
7KLV ZDV VKRZQ IRU VHYHUDO RI WKH SURGXFWV LQ WKLV VWXG\� 7KH SDOOHWV ZHUH VWXGLHG
DW WKH '&� PHDQLQJ WKDW WKH\ KDYH EHHQ DSSURYHG DQG VKLSSHG IURP WKH VXSSOLHUV� ,W
ZDV IRXQG WKDW IRU H[DPSOH WKH PLOG PXVWDUG SDOOHW LV WRR WDOO DQG SDFNHG ZLWK D
ODUJH DPRXQW RI DLU� %RWK WKH PLOG PXVWDUG DQG NHWFKXS KDG VHYHUDO SDOOHWV
FRQWDLQLQJ GDPDJHG SURGXFWV� $QRWKHU SURGXFW� /nQJOXU �ER[HG IUXLW MXLFH� ZDV
DOVR SDFNHG RQ SDOOHWV FRQWDLQLQJ GDPDJHG RU GHIRUPHG SDFNLQJ� $OO WKLV ZDV QRW
NQRZQ E\ ,.($ SULRU WR WKH ZRUNVKRS� VKRZLQJ WKH ODFN RI YLVLELOLW\ DQG VXIILFLHQW
LQIRUPDWLRQ DERXW WKH SDOOHWV OHDYLQJ WKH VXSSOLHU�

,Q RUGHU IRU ,.($ WR KDYH DV PXFK YLVLELOLW\ DQG WUDFHDELOLW\ IRU WKH SDFNDJLQJ�
WKH\ KDYH FRQWUDFWV ZLWK WKH VXSSOLHUV WKDW VKRXOG VWDWH WKH UHTXLUHPHQWV WKDW ,.($
KDV RQ WKH SDFNDJLQJ� $V RI WRGD\� WKHVH FRQWUDFWV GR QRW FRQWDLQ VXIILFLHQW
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LQIRUPDWLRQ DERXW WKH SDFNDJLQJ UHTXLUHPHQWV WKDW ,.($ ZRXOG QHHG WR KDYH�
7KHUH LV QR GDWDEDVH� URXWLQH RU LQWHUQDO GRFXPHQWDWLRQ WKDW JDWKHUV DOO WKH
UHTXLUHPHQWV RU JXLGHOLQHV IRU ZKDW UHTXLUHPHQWV VKRXOG EH LQFOXGHG LQ WKH
FRQWUDFWV IRU DOO SURGXFWV DQG LWV SDFNDJLQJ� 7KLV DEVHQFH RI FOHDU JXLGHOLQHV PHDQV
VXSSOLHUV DUH QRW KHOG WR D FRQVLVWHQW VWDQGDUG� ZKLFK FDQ OHDG WR YDULHG
LQWHUSUHWDWLRQV RI ZKDW LV H[SHFWHG� ,Q DGGLWLRQ WR ODFNLQJ ZULWWHQ UHTXLUHPHQWV�
,.($ LQFOXGHV VRPH� EXW QRW VXIILFLHQW� GHWDLOHG SDFNDJLQJ VSHFLILFDWLRQV LQ
VXSSOLHU FRQWUDFWV� 7KLV ODFN RI FRQWUDFWXDO FODULW\ UHVXOWV LQ OLPLWHG DFFRXQWDELOLW\
ZKHQ SDFNDJLQJ LVVXHV RFFXU� )XUWKHUPRUH� WKH DSSURYDO SURFHVV RI WKH FKRVHQ
SDFNDJLQJ VROXWLRQ LV D RQH� RU IHZ WLPHV� DSSURYDO SURFHVV� 2QFH WKH SDFNDJLQJ
VROXWLRQ LV DSSURYHG� WKHUH LV QR RQJRLQJ TXDOLW\ FKHFN XS RU IROORZ XS RQ WKH VHW
UHTXLUHPHQWV WR HQVXUH FRPSOLDQFH ZLWK WKH RULJLQDO VSHFLILFDWLRQV� 7KH VXSSOLHUV
GR QRW SURYLGH GRFXPHQWDWLRQ RI WKH DFWXDO GHVLJQ� PDWHULDOV RU RWKHU VSHFLILFDWLRQV
RI WKH SDFNDJLQJ V\VWHP� IRU ,.($ WR REWDLQ� )RU H[DPSOH� WKH VXSSOLHUV DUH
UHTXLUHG WR SHUIRUP YDULRXV WHVWV RI WKH SDFNDJLQJ V\VWHP� HVSHFLDOO\ RI WKH WHUWLDU\
SDFNDJLQJ� EHIRUH LW LV DSSURYHG WR EH VHQW WR WKH '& DQG IXUWKHU DORQJ WKH VXSSO\
FKDLQ� ,W LV IRXQG WKDW HYHQ LI SDOOHWV RI VRPH SDFNDJLQJ VROXWLRQ LV DSSURYHG DQG
VKLSSHG WR WKH '&� ZKHQ WKH WHVWV DUH SHUIRUPHG WKHUH WR YHULI\ WKH SDOOHW� VHYHUDO
RI WKH SDOOHWV GR QRW SDVV WKH WHVW� 7ZR RI WKH SURGXFWV QRW SDVVLQJ WKH WHVW DUH WKH
NHWFKXS DQG PLOG PXVWDUG LQ WKLV VWXG\� %RWK RI WKH SURGXFWV DUH SDFNHG RQ
DSSURYHG SDOOHWV� DQG ZKHQ SHUIRUPLQJ WKH WLOWLQJ WHVW ERWK SURGXFWV GLG QRW RQO\
IDLO WKH WHVW� EXW WKH WHVW KDG WR EH LQWHUUXSWHG HDUOLHU GXH WR WKH SURGXFWV RQ WKH
SDOOHW EUHDNLQJ� 7KLV LV VRPHWKLQJ WKDW SURYHV WKDW ,.($ GRHV QRW FRQGXFW
IROORZ�XS FKHFNV� WR HQVXUH SDFNDJLQJ LV FRQVLVWHQWO\ SURGXFHG WR DSSURYHG
VWDQGDUGV�

7KURXJKRXW WKLV SDFNDJLQJ GHYHORSPHQW SURFHVV� QRW RQO\ WKH UDQJH�VSHFLILF WHDPV
DUH UHVSRQVLEOH IRU FUHDWLQJ SDFNDJLQJ VROXWLRQV� EXW WKHUH DUH SURMHFW EDVHG WHDPV
DV ZHOO� 7KHVH WHDPV ZRUN ZLWK EURDGHU SDFNDJLQJ VROXWLRQV WKDW DGGUHVV IRU
H[DPSOH WUDQVSRUWDWLRQ DQG PL[HG SDOOHWL]DWLRQ� $Q H[DPSOH RI WKLV LV ,.($¶V
QHZO\ GHYHORSHG SDSHU SDOOHW ³PXOWLZD\ SLFNLQJ SODWIRUP´ WKDW LV GHYHORSHG ZLWK
WKH LQWHQWLRQ WR LPSURYH VWDFNDELOLW\ IRU PL[HG SDOOHWV DQG EH D PRUH VXVWDLQDEOH
RSWLRQ WKDQ WKH ZRRGHQ SDOOHW WKDW LV EHLQJ XVHG WRGD\� 7KH IDFW WKDW WKLV H[LVWV
LQGLFDWHV JRRG SUDFWLFH RI FROODERUDWLRQ ZLWK SDFNDJLQJ XVHUV� 6LQFH ,.($ KHUH LV
LQ FKDUJH RI WKH GHVLJQ RI WKHVH NLQGV RI SDFNDJLQJ VROXWLRQV� WKH SDFNDJLQJ
GHYHORSPHQW SURFHVV LV PRUH GHYHORSHG DQG WKHVH SURFHGXUHV DUH DGMXVWHG WR WKH
SURMHFW LQ D PRUH HIILFLHQW PDQQHU� $OWKRXJK� WKH HYDOXDWLRQ DQG IROORZ XS SDUW RI
WKHVH SURFHVVHV DUH QHLWKHU LQ SODFH� DQG VLPLODU WR WKH UDQJH�VSHFLILF WHDPV� RQFH D
SURMHFW LV ILQLVKHG� WKH SDFNDJLQJ VROXWLRQ LV FRQVLGHUHG WR EH DSSURYHG IRU XVH�

7R VXPPDUL]H� ,.($¶V ODFN RI LQIOXHQFH RI FUHDWLQJ DQG GHVLJQLQJ WKH SDFNDJLQJ
VROXWLRQV KDV OHG WR WKHLU GHYHORSLQJ SURFHVV LQVWHDG FRQWDLQLQJ WKH SURFHVVHV RI
FUHDWLQJ� FRPPXQLFDWLQJ DQG HYDOXDWLQJ WKH UHTXLUHPHQWV WKDW ,.($ KDV WR HQVXUH
FRQWLQXHG FRPSOLDQFH� $V RI WRGD\� WKH SURFHVV RI WKLV H[LVWV� EXW LV QRW WKRURXJKO\
GHYHORSHG DQG VSHFLILHG LQ D FOHDU ZD\ IRU QHLWKHU WKH LQWHUQDO VWDNHKROGHUV DW
,.($ QRU WKH VXSSOLHUV� ,.($ KDV QR FRPSOHWH GDWDEDVH RYHU WKH UHTXLUHPHQWV IRU
LQWHUQDO XVH� 7KH UHTXLUHPHQWV VHW DUH QRW VXIILFLHQW� DQG WKH FRQWUDFWV ZLWK WKH
VXSSOLHUV GR QRW LQFOXGH DOO WKH LQIRUPDWLRQ DQG VWDQGDUGV WKDW DUH QHHGHG� ,.($
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GRHV QRW SHUIRUP IROORZ XSV RQ WKH SURFHGXUHV DQG WKH SHUIRUPDQFH RI WKH
VROXWLRQV� ZKLFK LV VKRZQ LQ WKH VXSSO\ FKDLQ RI SURGXFWV WKDW DUH DSSURYHG EXW GR
QRW FRPSO\ ZLWK WKH WHVWV WKDW VKRXOG KDYH EHHQ SHUIRUPHG E\ WKH VXSSOLHUV�
'HVSLWH ,.($
V FRQFHUWHG HIIRUWV WR IRVWHU FRPPXQLFDWLRQ DPRQJ LQWHUQDO
VWDNHKROGHUV� WKH RUJDQL]DWLRQ
V ODUJH�VFDOH FRPSOH[LW\ FUHDWHV VLJQLILFDQW
FKDOOHQJHV� RIWHQ UHVXOWLQJ LQ LQFRPSOHWH LQSXW DQG KLQGHUHG FROODERUDWLRQ� 7KH
SDFNDJLQJ GHYHORSPHQW SURFHVVHV DUH UHVWULFWHG WR EDVLF SURFHGXUHV WKDW DUH WHDP�
RU SURMHFW VSHFLILF� ZLWK VRPH OLPLWHG LQWHUQDO LQSXW DQG VRPH DGMXVWPHQW WR HDFK
SURMHFW�

����� 7HFKQRORJ\ DFTXLVLWLRQ

5HJDUGLQJ WKH WHFKQRORJ\ DFTXLVLWLRQ DW ,.($� WKH RUJDQL]DWLRQ KDV D JRRG
XQGHUVWDQGLQJ RI NQRZOHGJH DERXW SDFNDJLQJ WHFKQRORJ\ DQG PDWHULDOV� $V
PHQWLRQHG EHIRUH WKH UDQJH�VSHFLILF WHDPV KDYH FOHDU UROHV IRU UHVHDUFK DQG
GHYHORSPHQW DQG DUH IRFXVHG DQG VSHFLDOL]HG RQ D FHUWDLQ SURGXFW DQG�RU DUHD�
,.($ KDV D ORQJ KLVWRU\ LQ ZRUNLQJ ZLWK GHYHORSLQJ SDFNDJLQJ DQG KDV H[WHQVLYH
FRQWDFW DQG FORVH UHODWLRQVKLSV ZLWK OHDGLQJ WHFKQRORJ\ SURYLGHUV� L�H� XQLYHUVLWLHV�
LQGXVWU\ FRQVRUWLD DQG JRYHUQPHQW DJHQFLHV� WR JDLQ WKH EHVW WHFKQRORJ\ VRXUFLQJ�
,.($
V LQYROYHPHQW LQ WKHVH DOORZV WKHP WR FROODERUDWH ZLWK RWKHU LQGXVWU\ OHDGHUV
RQ WHFKQRORJ\ DQG VXVWDLQDELOLW\ LQLWLDWLYHV� +RZHYHU� ,.($ )RRG LV D IDLUO\ QHZ
SDUW RI WKH ,.($ RUJDQL]DWLRQ WKDW UHTXLUHV QHZ WHFKQRORJ\ VLQFH IRRG LV EHLQJ
KDQGOHG GLIIHUHQWO\ WKDQ WKH UHVW RI WKH SURGXFWV LQ ,.($¶V DVVRUWPHQW� 7R HQKDQFH
,.($ )RRG¶V WHFKQRORJ\ VWUDWHJ\� IXUWKHU GHYHORSHG H[SHUWLVH DQG FRPSHWHQFLHV RI
SDFNDJLQJ WHFKQRORJ\ WDLORUHG WR WKH IRRG VHFWRU FDQ EH VWUHQJWKHQHG HYHQ IXUWKHU�
7KH VFRUH IRU WHFKQRORJ\ DFTXLVLWLRQ ZLWKLQ ,.($ )RRG FDQ EH VHHQ LQ 7DEOH �����

7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH WHFKQRORJ\ DFTXLVLWLRQ SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

7HFKQRORJ\
VWUDWHJ\

Ɣ 7KH\ KDYH JRRG XQGHUVWDQGLQJ DQG NQRZOHGJH
DERXW SDFNDJLQJ WHFKQRORJ\ DQG GLIIHUHQW PDWHULDOV

Ɣ 1HHGV PRUH H[WHQVLYH LQIRUPDWLRQ VLQFH IRRG LV
EHLQJ KDQGOHG GLIIHUHQWO\ WKDQ WKH UHVW RI WKH
SURGXFWV LQ ,.($

Ɣ 7KH\ IROORZ DQG PDNH FKDQJHV UHOHYDQW WR QHZ
(8�UHJXODWLRQV

7HFKQRORJ\
VRXUFLQJ

Ɣ &OHDU UROHV IRU 5	' LQ KRXVH� ZLWK VHSDUDWH WHDPV
IRFXVHG RQ FHUWDLQ DUHDV

Ɣ 2QJRLQJ FRQWDFW ZLWK H[WHUQDO VWDNHKROGHUV

6XVWDLQDELOLW\
FRQVLGHUDWLRQV LQ
WHFKQRORJ\
DFTXLVLWLRQ

Ɣ ([LVWLQJ SROLFLHV DQG SURFHGXUHV� WR ILW ZLWK
VXVWDLQDELOLW\ UHJXODWLRQV

Ɣ &RQVWDQW WUDGH RIIV� FKHDS YV VXVWDLQDEOH
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$GGLWLRQDOO\� D GHHSHU PRQLWRULQJ RI WUHQGV DQG FRPSHWLWRUV¶ WHFKQRORJ\ XVH
VSHFLILFDOO\ IRU WKH IRRG LQGXVWU\ ZRXOG LPSURYH WKH SHUIRUPDQFH RI ,.($¶V
WHFKQRORJ\ VWUDWHJ\� ,QFOXGLQJ VXVWDLQDELOLW\ IDFWRUV LQ WHFKQRORJ\ DFTXLVLWLRQ�
,.($ KDV SROLFLHV DQG SURFHGXUHV WR DGKHUH WR VXVWDLQDELOLW\ UHJXODWLRQV� 6LQFH
,.($¶V VWUDWHJ\ DQG EUDQG UHOLHV RQ EHLQJ DIIRUGDEOH IRU WKH PDQ\ SHRSOH� WKHUH LV D
FRQVWDQW WUDGH RII EHWZHHQ FRVW DQG VXVWDLQDELOLW\� OLPLWLQJ WKH FRPSDQ\ WR QRW JR
EH\RQG UHJXODWLRQV DQG VXVWDLQDELOLW\ ZRUN UHJDUGLQJ SDFNDJLQJ WHFKQRORJLHV�
%HFDXVH ,.($ DLPV WR UHPDLQ DIIRUGDEOH IRU D EURDG FXVWRPHU EDVH� WKH FRPSDQ\
VRPHWLPHV SULRULWL]HV FRVW�HIIHFWLYH SDFNDJLQJ VROXWLRQV� 7KLV FRVW�IRFXV� KRZHYHU�
PD\ OHDG WR FRPSURPLVHV LQ VXVWDLQDELOLW\ IRFXV RI SDFNDJLQJ WHFKQRORJ\� PDNLQJ
LW D VHFRQG SULRULW\� 7KH XVH RI ORZHU�FRVW SDFNDJLQJ FDQ LQFUHDVH WKH ULVN RI
GDPDJH� UHVXOWLQJ LQ IRRG ZDVWH� SDFNDJLQJ ZDVWH� RU RWKHU LVVXHV WKDW DULVH IURP
LQDGHTXDWH SURWHFWLRQ� 7R VXP XS� ,.($ KDV D VWURQJ IRXQGDWLRQ ZLWK VXEVWDQWLDO
H[SHUWLVH LQ SDFNDJLQJ WHFKQRORJ\ DQG KDV HVWDEOLVKHG UREXVW FROODERUDWLRQV ZLWK
H[WHUQDO VWDNHKROGHUV WR LPSURYH DQG RSWLPL]H WKHVH SURFHVVHV� +RZHYHU� WKLV
H[SHUWLVH SULPDULO\ VWHPV IURP \HDUV RI H[SHULHQFH LQ WKH IXUQLWXUH LQGXVWU\� QRW DV
PXFK ZLWKLQ WKH IRRG VHFWRU VLQFH LW LV D UHODWLYHO\ QHZ DGGLWLRQ WR ,.($
V SURGXFW
UDQJH� 7KH GLVWLQFW UHTXLUHPHQWV IRU IRRG SDFNDJLQJ DV FRPSDUHG WR IXUQLWXUH
VXJJHVW WKDW ,.($ FRXOG EHQHILW IURP GHHSHQLQJ LWV XQGHUVWDQGLQJ RI WKH IRRG
VHFWRU� %\ GHYHORSLQJ JUHDWHU LQVLJKWV LQWR IRRG SDFNDJLQJ QHHGV� ,.($ FDQ
HQKDQFH LWV WHFKQRORJ\ DFTXLVLWLRQ VWUDWHJLHV WR EHWWHU VXSSRUW WKLV HYROYLQJ DVSHFW
RI LWV EXVLQHVV�

����� /HDGHUVKLS

/RRNLQJ DW WKH OHDGHUVKLS ZLWKLQ ,.($ )RRG DQG LWV JRDOV IRU SDFNDJLQJ
LQQRYDWLRQ� LW LV XQGHUSHUIRUPLQJ LQ PDQ\ DVSHFWV� 7KH ,.($ RUJDQL]DWLRQ KDV
SOHQW\ RI JRDOV IRU SDFNDJLQJ� EXW WKHVH DUH QRW ZRUNHG RQ DQG PRGLILHG WR ILW WKH
IRRG SDFNDJLQJ RSHUDWLRQV� 7KLV PDNHV WKH DUHD RI IRRG VRPHZKDW RYHUORRNHG DQG
JRDOV KDYH WR EH LQWHUSUHWHG DQG WUDQVODWHG WR EH XVHIXO LQ WKH EXVLQHVV RI IRRG� 7KH
OHDGHUVKLS ZLWKLQ ,.($ )RRG KDYH IDLOHG WR VXFFHVVIXOO\ IRUPXODWH WKHVH JRDOV� DV
ZHOO DV FOHDUO\ FRPPXQLFDWH WKHP IRU VSHFLILFDOO\ IRRG SDFNDJLQJ� $ERYH WKLV�
PDQDJHPHQW LV QRW DFWLYH LQ VHWWLQJ XS SURFHVVHV IRU JHQHUDWLQJ DQG LPSOHPHQWLQJ
SDFNDJLQJ LQQRYDWLRQ� 7KLV UHIHUV WR WKDW WKH JRDOV VHW� GR QRW DOLJQ ZLWK WKH UHVW RI
WKH IRRG RSHUDWLRQV� DQG QHLWKHU ZLWK WKH V\VWHPV DQG SURFHVVHV FXUUHQWO\ LQ SODFH
LQ WKH RUJDQL]DWLRQ� 7KH PRWLYDWHG VFRUH IRU WKH OHDGHUVKLS SURFHVVHV DUH GLVSOD\HG
LQ 7DEOH �����
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7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH OHDGHUVKLS SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

3DFNDJLQJ
LQQRYDWLRQ JRDOV

Ɣ 'RFXPHQWV UHJDUGLQJ JRDOV� SDFNDJLQJ LV VHHQ DV D
VWUDWHJLF FRPSRQHQW�

Ɣ /RQJ WHUP JRDOV� EXW WKHVH DUH GHYHORSHG IRU WKH
IXUQLWXUH DUHD DQG QRW DGMXVWHG WR ILW WKH IRRG DUHD�

Ɣ 0DQDJHPHQW LV QRW VXFFHVVIXO LQ LQFRUSRUDWLQJ SURGXFW
GHYHORSPHQW� DQG WKH RUJDQL]DWLRQ ODFNV FOHDU JRDOV
FRQQHFWHG WR LPSURYHPHQW RI RSHUDWLRQV�

3URFHVVHV IRU
JHQHUDWLQJ DQG
LPSOHPHQWLQJ
SDFNDJLQJ
LQQRYDWLRQ

Ɣ 0DQDJHPHQW LV QRW DFWLYH LQ VHWWLQJ XS SURFHVVHV IRU
JHQHUDWLQJ DQG LPSOHPHQWLQJ SDFNDJLQJ LQQRYDWLRQ�

Ɣ 1R FRPPXQLFDWLRQ RI KRZ WR ZRUN ZLWK SDFNDJLQJ
LQQRYDWLRQ LV SUHVHQWHG�

Ɣ 7KHUH H[LVWV D VSHFLILF JURXS ZRUNLQJ ZLWK LQQRYDWLRQ
EXW DUH QRW ZRUNLQJ SURDFWLYH ZLWK H[WHQVLYH VXSSRUW RU
LQWHJUDWLRQ ZLWK WKH RWKHU RSHUDWLRQV�

&RQGLWLRQV IRU
SDFNDJLQJ
LQQRYDWLRQ

Ɣ 0DQDJHPHQW ODFNV SHUIRUPDQFH PHDVXUHPHQW DQG IDLOV
WR LQWHJUDWH GLIIHUHQW GHSDUWPHQWV LQ PHDVXULQJ
SHUIRUPDQFH�

)XUWKHUPRUH� HYHQ WKRXJK JURXSV IRFXVLQJ RQ ILQGLQJ QHZ LQQRYDWLRQV ZLWK
VXSSRUW IURP PDQDJHPHQW H[LVW� WKH SURFHVVHV RI QHZ LGHDV DQG LQQRYDWLRQV DUH
SHUIRUPLQJ PHGLRFUH� 7KLV LQQRYDWLRQ ZRUN LV QRW SURDFWLYH� DQG KDV YHU\ OLPLWHG
LQWHJUDWLRQ ZLWK WKH RWKHU RSHUDWLRQV� 0DQDJHPHQW ODFNV SHUIRUPDQFH PHDVXUHPHQW
DQG IDLOV WR LQWHJUDWH GLIIHUHQW GHSDUWPHQWV LQ PHDVXULQJ SHUIRUPDQFH� 7RGD\ WKHUH
LV PRUH IRFXV RQ SXWWLQJ RXW ILUHV� WKDQ RQ ILQGLQJ EHWWHU VROXWLRQV WR WKH SURFHVVHV
QRW ZRUNLQJ SURSHUO\� 1R PHDVXUHPHQW RI SHUIRUPDQFH PHDQV WKDW WKH JURXQG IRU
LQQRYDWLRQ DQG LPSURYLQJ SDFNDJLQJ LV YHU\ OLPLWHG DQG UHVXOWV LQ DQ XQFOHDU ZD\
RI ZRUNLQJ ZLWK SDFNDJLQJ LQQRYDWLRQ� 7KH SHUIRUPDQFH RI LQQRYDWLRQ FRXOG EH
LPSURYHG LI PDQDJHPHQW ZRUNHG ZLWK PRUH H[WHQVLYH DQG SURDFWLYH VXSSRUW ZLWKLQ
WKH DUHD RI IRRG� DQG PDGH VXUH WR LQWHJUDWH LW ZLWK WKH UHVW RI WKH RSHUDWLRQV�
)XUWKHU� WKH HQFRXUDJHPHQW RI WDNLQJ ULVNV LV SUHVHQW EXW FRXOG EH LPSURYHG
VOLJKWO\� 7RGD\� WKH SURFHGXUH DSSHDUV WR EH WKDW HPSOR\HHV SUHVHQW DQ LGHD� DQG WKH
PDQDJHPHQW WHDP ZLOO UHYLHZ LW DQG H[SUHVV JUDWLWXGH WRZDUG WKH LQGLYLGXDO ZKR
SURSRVHG LW� :K\ WKLV LV QRW DOO WKH ZD\ WR EHVW SUDFWLFH LV GXH WR WKDW LW LV QRW
FRPPXQLFDWHG DFWLYHO\ WKDW QHZ LGHDV DUH DSSUHFLDWHG DQG WKH UHZDUG IRU QHZ LGHDV
LV OLPLWHG� ,W LV DSSDUHQW WKDW WKH OHDGHUVKLS DW ,.($ )RRG KDV QRW EHHQ VXFFHVVIXO
LQ DGMXVWLQJ WKH JRDOV WR IRRG SDFNDJLQJ LQQRYDWLRQ� DV ZHOO DV FOHDUO\ VWDWLQJ DQG
FRPPXQLFDWLQJ KRZ WR ZRUN ZLWK SURFHVVHV RI SDFNDJLQJ LQQRYDWLRQ� $GGLWLRQDOO\�
WKH EXVLQHVV SXUSRVH KDV QRW EHHQ FOHDUO\ FRPPXQLFDWHG DQG WKHUH LV D ODFN RI
FROODERUDWLRQ EHWZHHQ WKH GLIIHUHQW GHSDUWPHQWV DQG SURFHVVHV ZLWKLQ WKH
RUJDQL]DWLRQ WKDW ZRXOG DOORZ IRU EHWWHU FRQGLWLRQV IRU SDFNDJLQJ LQQRYDWLRQ�

��



����� 6\VWHP DQG 7RROV

5HJDUGLQJ V\VWHPV DQG WRROV� ,.($ KDV D ORW WR ZRUN RQ� ZKLFK FDQ EH VHHQ LQ WKH
PRWLYDWLRQ LQ 7DEOH ����� )LUVWO\ WKHUH LV QR UHDO LQIRUPDWLRQ V\VWHP IRU FROOHFWLQJ
GDWD DERXW WKH SHUIRUPDQFH RI WKH SDFNDJLQJ� SRVLQJ D SUREOHP WKURXJK WKH HQWLUH
VXSSO\ FKDLQ� 7KH FROODERUDWLRQ EHWZHHQ GLIIHUHQW VWDNHKROGHUV LV LQHIIHFWLYH DQG
WKHUH LV QR UHDO VHW XS IRU ZRUNLQJ SURFHGXUHV� $V RI WRGD\� LQIRUPDWLRQ DERXW WKH
SHUIRUPDQFH FRPHV SULPDULO\ LQ WKH IRUP RI FODLPV� ZKLFK LQIRUPV ,.($ ZKHQ
DQG KRZ D SDFNDJLQJ LV QRW ZRUNLQJ� :KHQ D FODLP LV PDGH LW LV VHQW WR 4'0
�4XDOLW\ 'HYLDWLRQ 0DQDJHPHQW� ZKR JHQHUDWHV D GHYLDWLRQ UHSRUW� +RZHYHU� WKH
ILQDO GHVWLQDWLRQ RI WKHVH UHSRUWV LV XQFOHDU� DQG WKHUH DSSHDUV WR EH QR GHILQHG
SURFHGXUH IRU DGGUHVVLQJ WKHVH LVVXHV RU DVVLJQLQJ UHVSRQVLELOLW\� 7KHUH LV D ODFN RI
YLVLELOLW\ LQ WKH VXSSO\ FKDLQ VLQFH WKHUH LV QR VLPSOH WRRO QRU SURFHVV WR PDNH VXUH
WKDW WKH HIIHFW RI D FODLP LV VHHQ� $GGLWLRQDOO\� LW LV VDLG WKDW DOO GDPDJHV DIIHFWLQJ
WKH FRQVXPHU SURGXFW DV ZHOO DV RWKHU GDPDJHV DIIHFWLQJ WKH RSHUDWLRQV DUH EHLQJ
UHSRUWHG DV D FODLP� KRZHYHU LW KDV EHHQ XQGHUVWRRG WKURXJK LQWHUYLHZV DQG
REVHUYDWLRQV WKDW WKLV LV QRW DOZD\V WKH FDVH� 7KLV FDQ DOVR EH DUJXHG E\ WKH IDFW
WKDW RQO\ �� FODLPV IURP WKH '& KDYH EHHQ PDGH IRU WKH VWXGLHG SURGXFW GXULQJ WKH
HQWLUH ����� 2QO\ RQH FODLP HDFK KDV EHHQ PDGH IRU .HWFKXS �[�NJ GXH WR
GDPDJHG JRRGV ZKLFK LV DVVXPHG WR EH D ORZHU DPRXQW WKDQ UHDOLW\ VLQFH LW ZDV
REVHUYHG KRZ HDVLO\ WKH FDUGERDUG ER[HV JRW FRPSUHVVHG DQG ZKHQ WLOWLQJ� VHH
)LJXUH ����� 6LPLODUO\� 0LOG 0XVWDUG ���J DOVR KDV RQO\ RQH FODLP GXH WR ³RWKHU
SUREOHP´� $QRWKHU H[DPSOH VKRZLQJ WKLV LV WKDW RQO\ ��� FODLPV GXH WR EURNHQ
ODEHOV KDYH EHHQ PDGH RYHU D SHULRG RI �� PRQWKV ZKLFK LQ DYHUDJH LV VHYHQ FODLPV
HDFK PRQWK� +RZHYHU GXULQJ D ZDUHKRXVH YLVLW LW ZDV REVHUYHG WKDW � ODEHOV ZHUH
EURNHQ MXVW LQ RQH GD\� 2QH UHDVRQ IRU GDPDJHV QRW EHLQJ UHSRUWHG FDQ EH WKDW WKH
H[LVWLQJ V\VWHP IRU UHSRUWLQJ FODLPV LV LQHIILFLHQW WR XVH DQG LV UHODWLYHO\ WLPH
FRQVXPLQJ DQG WKHUH DUH QRW HQRXJK LQFHQWLYHV IRU WKH '& DQG UHWDLOHU WR DOZD\V
WDNH WKH WLPH WR UHSRUW LW� 7RGD\� UHWDLOHUV DUH VROHO\ GULYHQ E\ UHLPEXUVHPHQW IRU
WKH GDPDJHG JRRGV DQG WKH '& WDNHV H[WUD WLPH WR IL[ WKH SUREOHP ZKLFK LV SXW RQ
WKH LQYRLFH VHQW WR ,.($�

0RUHRYHU� WKHUH LV QR V\VWHP IRU FROOHFWLQJ DQG VWRULQJ JHQHUDO SHUIRUPDQFH GDWD RI
WKH GLIIHUHQW SURGXFWV DQG SDFNDJLQJ ZKLFK PDNHV FRQWLQXRXV HYDOXDWLRQ YHU\
GLIILFXOW� ,QVWHDG WKH SURFHGXUH FRQVLVWV RI VHQGLQJ GLIIHUHQW HPDLOV EDFN DQG IRUWK�
ZKLFK QDWXUDOO\ LV YHU\ WLPH FRQVXPLQJ DQG ULVNV LPSRUWDQW LQIRUPDWLRQ EHLQJ ORVW�
$Q H[SODQDWLRQ WR ZK\ VRPH SURGXFWV GR QRW SHUIRUP ZHOO LV WKDW ,.($� EHIRUH
DFTXLULQJ %ULQJ� KDG YHU\ OLWWOH YLVLELOLW\ VLQFH PRVW SDUWV RI WKH RSHUDWLRQV ZHUH
RXWVRXUFHG ZKLFK PDGH LW GLIILFXOW IRU ,.($ WR ILQG WKHVH SUREOHPDWLF SURGXFWV�
+RZHYHU� WKDW LV QRW WKH ZKROH WUXWK VLQFH LW KDV EHHQ REVHUYHG WKDW D QHZO\
LQWURGXFHG DUWLFOH� ³/nQJOXU´� WKDW KDV EHHQ GHYHORSHG DQG LQWURGXFHG WR WKH PDUNHW
DOO XQGHU WKH ,.($ )RRG RSHUDWLRQ VWLOO GRHV QRW OLYH XS WR WKH UHTXLUHPHQWV� 7KLV
LV \HW DJDLQ DQ DXJPHQW IRU WKH HYDOXDWLRQ DQG YHULILFDWLRQ RI SURGXFWV QRW ZRUNLQJ
SURSHUO\�
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7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH V\VWHPV DQG WRROV SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

6\VWHPV

Ɣ /DFN RI V\VWHPV VXSSRUWLQJ RSHUDWLRQV RU GHVLUHG
SDFNDJLQJ GDWD�

Ɣ 1R VXIILFLHQW LQIRUPDWLRQ V\VWHP FROOHFWLQJ
SHUIRUPDQFH GDWD�

Ɣ ,QHIILFLHQF\ LQ KRZ LQIRUPDWLRQ LV VKDUHG� HPSOR\HHV
XVH GLIIHUHQW RU QR V\VWHPV� 1R LQWHJUDWLRQ WKURXJKRXW
WKH RUJDQL]DWLRQ�

7RROV IRU
SDFNDJLQJ
LQQRYDWLRQ

Ɣ ,QHIILFLHQW WRROV IRU WKH FODLP UHSRUWLQJ SURFHVV�
Ɣ 7RROV DUH XVHG WR LPSURYH SDFNDJLQJ� EXW QRW XVHG

V\VWHPDWLFDOO\ WR FDSWXUH WKH RSHUDWLRQDO SHUIRUPDQFH
ZHOO�

7KRXJK WKHUH LV D V\VWHP ZLWK LQIRUPDWLRQ DERXW GLIIHUHQW PDWHULDOV WKDW FDQ EH
XVHG ZKHQ GHVLJQLQJ QHZ SDFNDJLQJ SURGXFWV� WKH FROODERUDWLRQ DQG
FRPPXQLFDWLRQ ZLWK VXSSOLHUV DUH GHILFLHQW� 7KLV UHVXOWV LQ VROXWLRQV WKDW GR QRW
IXOILOO LPSRUWDQW UHTXLUHPHQWV IRU SDFNDJLQJ DQG IRRG� 6LPLODU WR WKH OHDGHUVKLS� WKH
GLYLVLRQ RI IRRG LV VRPHZKDW RYHUORRNHG GXH WR WKDW LW LV D QHZHU EXVLQHVV DUHD IRU
,.($ DQG WKHUHIRUH LQIRUPDWLRQ LV QRW DV H[WHQVLYH IRU IRRG WKDQ IRU IXUQLWXUH�
$QRWKHU GLIILFXOW\ WKDW ,.($ )RRG KDV LV WKDW ,.($ GRHV QRW RZQ WKHLU VXSSOLHUV
ZLWKLQ IRRG� VRPHWKLQJ WKDW WKH IXUQLWXUH DUHD GRHV� DQG WKH SDFNDJLQJ HQJLQHHUV GR
QRW KDYH WKH VDPH DELOLW\ WR LQIOXHQFH WKH GHVLJQ RI WKH SDFNDJLQJ VROXWLRQV�
,QVWHDG WKH\ DUH SUHVHQWHG ZLWK SDFNDJLQJ DOWHUQDWLYHV� PDNLQJ LW FKDOOHQJLQJ WR
GHVLJQ HIIHFWLYH SDFNDJLQJ VROXWLRQV�

$OO RYHU WKH ,.($ )RRG RUJDQL]DWLRQ WKHUH LV ODFN RI WRROV DQG V\VWHPV WR VXSSRUW
SURFHVVHV UHJDUGLQJ HYDOXDWLRQ DQG YHULILFDWLRQ RI SHUIRUPDQFHV DQG UHTXLUHPHQWV
UHVXOWLQJ LQ SDFNDJLQJ V\VWHPV WKDW GR QRW OLYH XS WR H[SHFWDWLRQV� )XUWKHUPRUH� WKH
HQJLQHHUV GR QRW KDYH DV PXFK LQIRUPDWLRQ VWRUHG DV SURSHU PDWHULDOV WR XVH VLQFH
,.($ )RRG LV D IDLUO\ QHZ RUJDQL]DWLRQ ZKLFK PDNHV LW PRUH GLIILFXOW WR GHVLJQ
SURSHU SDFNDJLQJ� 7KH LQIRUPDWLRQ VKDULQJ EHWZHHQ GLIIHUHQW VWDNHKROGHUV LV DOVR
GHILFLHQW FUHDWLQJ SUREOHPV JHWWLQJ LQIRUPDWLRQ DERXW KRZ VXSSOLHUV� '&V DQG
UHWDLOHUV SHUIRUP�

����� 5HVRXUFLQJ

6LQFH ,.($ )RRG LV D SDUW RI WKH ,.($ RUJDQL]DWLRQ� LW LV D FRPSDQ\ ZLWK DQ
RYHUDOO ODUJH DPRXQW RI UHVRXUFHV� ERWK KXPDQ DQG ILQDQFLDO� (PSOR\HHV LQYROYHG
LQ SDFNDJLQJ ZLWKLQ IRRG LQ JHQHUDO SRVVHVV JRRG NQRZOHGJH DERXW SDFNDJLQJ
WKURXJK H[SHULHQFH DQG HGXFDWLRQ� 7KH UHVRXUFLQJ SURFHVVHV DQG LWV VFRUH DQG
PRWLYDWLRQ FDQ EH IRXQG LQ 7DEOH ����� ,Q UHJDUGV WR ,.($ )RRG VSHFLILFDOO\� WKHUH
LV VRPH ODFN RI NQRZOHGJH UHODWHG WR IRRG VSHFLILF UHTXLUHPHQWV� VLQFH WKH
UHRUJDQL]DWLRQ UHVXOWHG LQ ORWV RI SHUVRQQHO WUDQVLWLRQLQJ IURP WKH IXUQLWXUH
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GLYLVLRQ� 6XFK D WUDQVLWLRQ UHTXLUHV D GLIIHUHQW PLQGVHW DQG SULRULWLHV UHODWHG WR ZKDW
LV PRVW LPSRUWDQW IRU WKH IRRG LQGXVWU\� ,W KDV EHHQ IRXQG WKDW WKLV LV QRW DOZD\V WKH
PLQGVHW RI HPSOR\HHV DW ,.($ )RRG� 7KH ODFN RI XQGHUVWDQGLQJ RI WKH IRRG
LQGXVWU\ KDV UHVXOWHG LQ HPSOR\HHV ZDQWLQJ WR RSWLPL]H WKH WUDQVSRUW DQG ORJLVWLFV
SDFNDJLQJ DOLJQHG ZLWK ZKDW LV VKRZQ WR EH WKH PRVW HIILFLHQW RQ WKH IXUQLWXUH VLGH
RI ,.($�

7KURXJK LQWHUYLHZV DQG REVHUYDWLRQV� LW KDV EHHQ UHYHDOHG WKDW WKH PLQGVHW GLIIHUV
EHWZHHQ HPSOR\HHV ZLWK D EDFNJURXQG ZLWKLQ IXUQLWXUH DQG ZLWKLQ IRRG� 7KH IRRG
LQGXVWU\ FRPHV ZLWK PRUH FRPSOLFDWLRQV DQG UHVWULFWLRQV WKDQ PRVW RWKHU
LQGXVWULHV� PHDQLQJ WKDW IXUWKHU HGXFDWLRQ DQG XQGHUVWDQGLQJ LV UHTXLUHG EHIRUH
UHDFKLQJ WKH EHVW SUDFWLFH UHJDUGLQJ KXPDQ UHVRXUFHV� :RUWK PHQWLRQLQJ DV ZHOO LV
WKH UHVWUXFWXULQJ WKDW ,.($ )RRG ZHQW WKURXJK ZKHQ DFTXLULQJ %ULQJ DQG PRYLQJ
WKH RIILFH WR bOPKXOW� 7KLV OHG WR D FRPSHWHQFH ORVV� VLQFH D ORW RI WKH HPSOR\HHV
GLG QRW PRYH ZLWK WKH FRPSDQ\� DQG ,.($ )RRG ORVW LPSRUWDQW KXPDQ UHVRXUFHV
ZLWK D ORW RI H[SHULHQFH DQG NQRZOHGJH DERXW ERWK WKH ,.($ )RRG RSHUDWLRQV DV
ZHOO DV WKH IRRG LQGXVWU\ DW RQFH� 7KLV FRPSHWHQFH ORVV FDQ DIIHFW WKH YLHZ
HPSOR\HHV KDYH RI KRZ LPSRUWDQW LW LV WR YHULI\ WKDW EDVLF UHTXLUHPHQWV DUH IXOILOOHG
VXFK DV WLOWLQJ WHVWV DQG DWWDFKLQJ ODEHOV WKDW FDQ ZLWKVWDQG KXPLGLW\� )XUWKHU
GLIILFXOW\ UHODWHG WR KXPDQ UHVRXUFHV LV WKDW VHUYLFH RIILFHV �WKRVH LQ FRQWDFW ZLWK
UHWDLO VWRUHV� RIWHQ KDYH D JUHDW DPRXQW RI UHWDLOHUV WR FRQVLGHU DQG NHHS LQ FRQWDFW
ZLWK� 7KLV DIIHFWV WKHLU DELOLW\ WR NQRZ KRZ SURFHVVHV DW WKH UHWDLOHUV ZRUN DQG
ZKDW UHWDLOHUV QHHG DQG ZDQW LQ RUGHU WR EH VXFFHVVIXO� $Q H[DPSOH WKDW ZDV
PHQWLRQHG GXULQJ LQWHUYLHZV DQG REVHUYDWLRQV ZDV WKDW WKH 0'8 IRU %LVFXLWV ZLWK
UDVSEHUU\�FKRFRODWH ILOOLQJ DQG %LVFXLWV ���J LV WRR ELJ� 0DNLQJ WKH UHWDLOHUV RUGHU
DQG W\LQJ XS PXFK PRUH WKDQ ZKDW LV GHVLUHG�

7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH UHVRXUFLQJ SURFHVVHV ZLWK
PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

+XPDQ UHVRXUFHV

Ɣ *RRG NQRZOHGJH RI SDFNDJLQJ� EXW VRPHWLPHV ODFNV
XQGHUVWDQGLQJ RI ZKDW LV UHTXLUHG IRU WKH IRRG
LQGXVWU\�

Ɣ 6SHFLDOL]HG UROHV ZLWK NQRZOHGJHDEOH HPSOR\HHV�
OHDGLQJ WR JRRG KXPDQ UHVRXUFHV�

Ɣ 'LIIHUHQW EDFNJURXQGV �%ULQJ�IRRG�IXUQLWXUH� UHVXOWLQJ
LQ VKDWWHUHG ZD\V RI ZRUNLQJ� SULRULWL]LQJ DQG
SHUFHLYLQJ ZKDW LV HIILFLHQW�

)LQDQFLDO
UHVRXUFHV

Ɣ $ SDUW RI DQ RUJDQL]DWLRQ ZLWK D ORW RI ILQDQFLDO
UHVRXUFHV�

Ɣ 7KHVH ILQDQFHV DUH QRW DOZD\V FRUUHFWO\ DOORFDWHG�
UHVXOWLQJ LQ VRPH OLPLWDWLRQV WR ZKHUH WKH\ FDQ EH
XVHG�

)XUWKHUPRUH� ,.($ KDV ORWV RI ILQDQFLDO UHVRXUFHV� HQDEOLQJ QHFHVVDU\ LQYHVWPHQWV�
:KLOH WKHVH ILQDQFLDO UHVRXUFHV H[LVW� WKH GHFLVLRQ WR PDNH JUHDWHU LQYHVWPHQW LV

��



PRUH FRPSOH[ LQ WKH IRRG GHSDUWPHQW GXH WR LWV UHOLDQFH RQ H[WHUQDO SDUWLHV ZKR
PXVW DOVR EH ZLOOLQJ WR LPSOHPHQW WKH VDPH FKDQJHV� *LYHQ WKDW ,.($ UHSUHVHQWV D
UHODWLYHO\ VPDOO SURSRUWLRQ RI PRVW VXSSOLHUV
 EXVLQHVV� DQ\ SURGXFWLRQ FKDQJHV RU
VLPLODU DGMXVWPHQWV FRXOG LQFXU VXEVWDQWLDO ILQDQFLDO FRVWV� SDUWLFXODUO\ LI ,.($ LV
WKH RQO\ FOLHQW UHTXHVWLQJ WKHVH FKDQJHV DQG LV UHVSRQVLEOH IRU FRYHULQJ WKH FRVWV RI
QHZ PDFKLQHU\ RU RWKHU UHTXLUHG LQYHVWPHQWV� ,I VXSSOLHUV UHTXLUH ,.($ WR EHDU WKH
H[SHQVH RI VXFK FKDQJHV� ,.($ W\SLFDOO\ ODFNV WKH LQFHQWLYH WR GR VR GXH WR LWV
FRPSDUDWLYHO\ ORZ RUGHU YROXPHV� $QRWKHU LVVXH UHJDUGLQJ WKH ILQDQFLDO UHVRXUFHV
LV FRQQHFWHG WR WKH V\VWHPV RI ,.($ )RRG� 7KURXJK LQWHUYLHZV LW KDV EHHQ IRXQG
WKDW H[SHFWDWLRQV H[LVW RQ WKH HPSOR\HHV WR LPSURYH WKHLU ZD\V RI ZRUNLQJ� EXW WKDW
WKH H[LVWLQJ V\VWHPV GR QRW FRPSO\ ZLWK WKLV� %XW� ,.($ )RRG GRHV QRW DOZD\V
KDYH HQRXJK H[SHULHQFH DQG NQRZOHGJH DERXW ZKDW QHHGV WR EH LPSURYHG
UHJDUGLQJ V\VWHPV� PHDQLQJ WKDW WKH\ VRPHWLPHV ODFN ZLOOLQJQHVV WR LQYHVW LQ QHZ
RU LPSURYHG V\VWHPV� WR HQDEOH WKLV� )RU H[DPSOH WKH V\VWHP L)RRG WKDW LV XVHG
WRGD\� EXW GRHV QRW KDYH DOO WKH DWWULEXWHV UHTXLUHG IRU WKH GHVLUHG ZD\V RI ZRUNLQJ�
EXW QHLWKHU LQYHVWHG LQ WR EH LPSURYHG� $W WKH VDPH WLPH� WKH\ GLG LQYHVW LQ 4OLN
6HQVH� DQRWKHU V\VWHP� 6R HYHQ LI WKH ILQDQFLDO UHVRXUFHV H[LVW DW ,.($� WKH\ DUH
QRW DOZD\V DOORFDWHG WR SDUWV RI WKH IRRG EXVLQHVV� DQG WKH NQRZOHGJH DERXW ZKDW WR
LQYHVW LQ UHJDUGV WR LPSURYHPHQWV RI ,.($ )RRG LV ODFNLQJ�

2QH ILQDO SRLQW WR KLJKOLJKW LV WKDW ,.($ )RRG LV D QHZ HQWLW\� LQWHJUDWHG LQ DQRWKHU
PXFK ODUJHU RUJDQL]DWLRQ� $V D UHVXOW� ,.($ )RRG LV ERWK QHZ� EXW DOVR YHU\
TXLFNO\ H[SDQGLQJ ZLWKLQ D VKRUW SHULRG RI WLPH� 7KH DPRXQW RI DYDLODEOH UHVRXUFHV
LV QRW DOZD\V HQRXJK RU DOORFDWHG LQ DQ RSWLPL]HG PDQQHU LQ UHJDUGV WR WKH VSHHG
,.($ )RRG LV JURZLQJ� UHVXOWLQJ LQ D FKDOOHQJH LQ NHHSLQJ XS ZLWK LWV
GHYHORSPHQW�

����� &RPSHWLWLYHQHVV DQG &OLPDWH 3HUIRUPDQFH

,.($ SULRULWL]HV SDFNDJLQJ DQG YLHZV LW DV D VWUDWHJLF FRPSRQHQW RI WKHLU EXVLQHVV�
+RZHYHU� WKH DSSURDFK WR KDQGOLQJ SDFNDJLQJ YDULHV DFURVV GLIIHUHQW FDWHJRULHV DQG
WHDPV� 0RUHRYHU� WKHUH DUH GLIIHUHQW .3,V EHWZHHQ GLIIHUHQW GHSDUWPHQWV� L�H� UDQJH
DQG FDWHJRU\� ZKLFK PDNHV LW GLIILFXOW WR FRPSDUH WKH SHUIRUPDQFH EHWZHHQ WKHVH�
$QRWKHU SUREOHP GXH WR GLIIHUHQW .3,V LV WKDW WKH ODQGHG FRVW LV QRW PHDVXUHG� D
PHDVXUHPHQW WKDW VKRXOG EH RQH RI WKH PRVW LPSRUWDQW RQHV� $V HDFK WHDP DLPV WR
H[FHO ZLWKLQ WKHLU VSHFLILF PHWULFV� LW FUHDWHV PLVDOLJQPHQW LQ WKH GHYHORSPHQW
VWDJHV� 2QH H[DPSOH LV WKDW FDWHJRU\ VWULYHV WR ORZHU WKHLU FRVWV ZKLOH UDQJH VHHNV
KLJK�TXDOLW\ SURGXFWV ZKLOH VWLOO EHLQJ DOLJQHG ZLWK ,.($
V VWUDWHJ\ RI FUHDWLQJ
SURGXFWV IRU WKH PDQ\ SHRSOH� 7R LOOXVWUDWH WKH SHUIRUPDQFH UHODWHG WR
FRPSHWLWLYHQHVV DQG FOLPDWH� 7DEOH ���� LV SUHVHQWHG�

��



7DEOH ����� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG IRU WKH FRPSHWLWLYHQHVV DQG FOLPDWH
SHUIRUPDQFH SURFHVVHV ZLWK PRWLYDWLRQ RI FXUUHQW SHUIRUPDQFH�

6XESURFHVV
%DG
SUDFWLFH

0HGLRFUH
SUDFWLFH

*RRG
SUDFWLFH

%HVW
SUDFWLFH 0RWLYDWLRQ

*RDOV

Ɣ )HZ H[LVWLQJ JRDOV RI SDFNDJLQJ SHUIRUPDQFH� DQG
GLYLGHG EHWZHHQ WKH GLIIHUHQW GHSDUWPHQWV�

Ɣ *RDOV DUH QRW VWUDWHJLF DQG RSHUDWLRQDO�
Ɣ 1R IXQFWLRQDO VXSSO\ FKDLQ RULHQWDWLRQ�
Ɣ 'RHV QRW PHDVXUH ODQGHG FRVW� ZKLFK LV DQ LPSRUWDQW

ILQDQFLDO JRDO�

0HDVXUHPHQW

Ɣ 9HU\ OLPLWHG PHDVXUHPHQWV RI SHUIRUPDQFH�
Ɣ (DFK GHSDUWPHQW ORRNV VROHO\ DW WKHLU RZQ

SHUIRUPDQFH DQG GRHV QRW LQWHJUDWH ZLWK RWKHUV WR
PHDVXUH IRU LQVWDQFH ODQGHG FRVW�

Ɣ /DFN RI IROORZ XS DQG HYDOXDWLRQ RI SHUIRUPDQFH RI
SDFNDJLQJ�

,QQRYDWLRQ
SHUIRUPDQFH

Ɣ (QYLURQPHQW RI ³ZKDW LV GRQH LV GRQH´
Ɣ 'RHV QRW PHDVXUH SHUIRUPDQFH RI D ILQLVKHG SURMHFW
Ɣ 3HUIRUPDQFH RI SDFNDJLQJ VROXWLRQV DUH QRW HYDOXDWHG

DQG FDQ QRW EH LPSURYHG DQG LQQRYDWLYH�

7KH YLVLRQ IRU ,.($ )RRG LV QRW FOHDU VLQFH SHUVRQQHO KDYH GLIIHUHQW YLHZV RQ
ZKDW WKH SXUSRVH RI WKH EXVLQHVV LV� 2QH SHUVSHFWLYH LV WKDW WKH EXVLQHVV RI IRRG LV
PHUHO\ D VHOOLQJ SRLQW WR GULYH PRUH FXVWRPHUV WR WKH VWRUHV� VLQFH PDQ\ RI WKH
FXVWRPHUV RIWHQ HQG XS EX\LQJ RWKHU SURGXFWV IURP KRPH IXUQLVKLQJ DQG
DFFHVVRULHV GHSDUWPHQWV� 6RPH GHVFULEH WKH SXUSRVH DV D YHU\ LPSRUWDQW SDUW RI
,.($ DQG VKRXOG KHQFH EH VHHQ DV HTXDOO\ LPSRUWDQW DV RWKHU GHSDUWPHQWV RQ WKH
IXUQLWXUH VLGH� /DVWO\� VRPH EHOLHYH WKDW WKH EXVLQHVV RI IRRG VKRXOG EH SURILWDEOH
ZKLOH RWKHUV EHOLHYH WKDW LWV PRVW LPSRUWDQW WDVN LV WR EH TXDOLWDWLYH IRRG IRU DQ
DIIRUGDEOH SULFH DQG WKDW WKH PRQH\ UDWKHU VKRXOG EH HDUQHG RQ WKH IXUQLWXUH VLGH�
,Q UHJDUGV WR ZKDW WKH YLVLRQ LV IRU ,.($ )RRG QR RIILFLDO GRFXPHQW KDV EHHQ
IRXQG LQ WHUPV RI ZKDW WKH FRUH SXUSRVH RI WKH EXVLQHVV LV DQG VKRXOG EH� (YHQ LI
VXFK D GRFXPHQW GRHV H[LVW� PDQDJHPHQW KDV QRW EHHQ VXFFHVVIXO LQ
FRPPXQLFDWLQJ WKLV WR WKH UHVW RI WKH RUJDQL]DWLRQ DQG KHQFH WKH ³LGHQWLW\ FULVLV´ DV
RQH LQWHUYLHZHH IRUPXODWHG LW DQG RWKHUV LQVLQXDWHG�

$QRWKHU VLJQ RI ,.($ )RRG QRW EHLQJ LQWHJUDWHG� LV WKH VFDWWHUHG DQG LQHIILFLHQW
ZD\ RI FRPPXQLFDWLQJ EHWZHHQ GLIIHUHQW UROHV DQG GHSDUWPHQWV� )RU H[DPSOH� WKH
)'& LV FRRUGLQDWLQJ WKH FRPPXQLFDWLRQ EHWZHHQ DOO VWRUHV ZLWKLQ D PDUNHW� WKH
'&� VHUYLFH RIILFH DQG WUDQVSRUWDWLRQ FRPSDQ\� 6LPLODUO\� WKH FRPSOH[ LQWHUDFWLRQ
EHWZHHQ 5DQJH DQG 6XSSO\ PHDQV WKDW WKH\ KDYH WR FRPPXQLFDWH ZLWK D ELJ
QXPEHU RI SHRSOH HDFK GD\� HLWKHU IRUFLQJ WKHP WR SULRULWL]H WKH FRPPXQLFDWLRQ
DQG ULVNLQJ WKHLU GDLO\ WDVNV� $OO WKLV VKRZV WKDW ,.($ )RRG GRHV QRW KDYH D SURSHU
6&2 PHDQLQJ WKDW SHUVRQQHO DUH QRW KDYLQJ D KROLVWLF YLHZ RI WKH RUJDQL]DWLRQDO
JRDOV DQG GR QRW NQRZ ZKDW VWUDWHJ\ WR ZRUN DOLJQHG ZLWK� )XUWKHU� WKH ODFN RI
XQLILFDWLRQ DQG 6&2 FDQ FDXVH VRPH FXOWXUDO GLIIHUHQFHV DV D UHVXOW RI WKH
UHRUJDQL]DWLRQ ZKHUH VRPH KDYH FRPH IURP WKH %ULQJ RUJDQL]DWLRQ DQG VRPH IURP
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,.($ )RRG RU IXUQLWXUH� 7KH DFTXLVLWLRQ LWVHOI VHHPV WR KDYH EHHQ VXFFHVVIXO EXW
WKH ZRUN WKDW LV QHFHVVDU\ WR FUHDWH D XQLILHG RUJDQL]DWLRQ KDV QRW EHHQ GRQH�

$GGLWLRQDOO\� WKH HYDOXDWLRQ RI SURGXFWV DQG WKHLU SDFNDJLQJ WKDW KDYH UHDFKHG WKH
PDUNHWV LV DOPRVW QRQ�H[LVWLQJ ZKLFK PDNHV LW HYHQ PRUH GLIILFXOW WR FROOHFW
DFFXUDWH GDWD� )XUWKHU UHODWHG WR HYDOXDWLRQ� WKHUH VHHPV WR EH D FXOWXUH LQ ,.($
WKDW ZKHQ D SURMHFW LV FRPSOHWHG SHRSOH ZDQW WR PRYH RQ WR WKH QH[W WDVN DQG DUH
QRW YHU\ LQWHUHVWHG LQ YHULI\LQJ WKDW WKH VROXWLRQ LV DFWXDOO\ SHUIRUPLQJ DV SUHGLFWHG�
$V DQ H[DPSOH LW ZDV IRXQG WKDW WKH SURGXFW ³.QlFNHEU|G

 DUULYHV DW WKH UHWDLO
VWRUHV ORRNLQJ XQGDPDJHG� KRZHYHU ZKHQ D FRQVXPHU RSHQV LW DW KRPH WKH EUHDG LV
EURNHQ� 7KLV OHDGV WR FRPSODLQWV IURP WKH FRQVXPHU WR WKH UHWDLO VWRUH EXW VLQFH
WKHUH LV QR ZD\ IRU WKH VWRUH WR UHSRUW WKLV� QRWKLQJ LV GRQH WR LPSURYH WKH
SHUIRUPDQFH RI WKLV SURGXFW�

��



�� ',6&866,21

7KLV FKDSWHU VWDUWV ZLWK D V\QWKHVLV LQ RUGHU WR VXPPDUL]H DQG SLQSRLQW WKH NH\
ILQGLQJV RI WKH FDVH VWXG\� ,W KHOSV WKH UHDGHU WR EH UHPLQGHG RI WKH UHVXOWV RI WKH
FDVH VWXG\ EHIRUH JRLQJ LQWR WKH GLVFXVVLRQ RI WKHVH ILQGLQJV� 7KH NH\ ILQGLQJV DUH
GLVFXVVHG LQ FRQMXQFWLRQ ZLWK WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG WR VKRZ ZKDW LV
ODFNLQJ LQ WKH RUJDQL]DWLRQ¶V SURFHVVHV DQG KRZ WKHVH UHODWH WR HDFK RWKHU� 7KH
RXWSXW RI WKLV FKDSWHU DUH WKH PRVW LPSRUWDQW DUHDV RI LPSURYHPHQW DQG ZKDW
FRQVHTXHQFHV LPSURYHPHQWV RI WKHVH SRVVLEO\ FRXOG KDYH RQ WKH FDVH FRPSDQ\¶V
RSHUDWLRQV DQG SHUIRUPDQFH�

��� .(< ),1',1*6

$V WKH FDVH VWXG\ ILQGLQJV VKRZ� WKHUH DUH VRPH SURFHVVHV WKDW DUH SHUIRUPLQJ ZHOO
DQG VRPH WKDW DUH OHVV ZHOO ZRUNLQJ� :KLOH ,.($ )RRG RYHUDOO EHQHILWV IURP JRRG
SDUWQHUVKLSV DQG VWURQJ UHVRXUFHV� WKH\ IDFH VLJQLILFDQW RUJDQL]DWLRQDO DQG
FRPPXQLFDWLRQ FKDOOHQJHV WKDW OLPLW WKHLU DELOLW\ WR KDYH ZHOO ZRUNLQJ SDFNDJLQJ
DQG SDFNDJLQJ SURFHVV SHUIRUPDQFH� ,W LV IRXQG WKDW WKH RUJDQL]DWLRQ KDV JRRG
DFFHVV WR UHOHYDQW SDFNDJLQJ WHFKQRORJ\ DV ZHOO DV H[WHQVLYH FRQWDFW DQG FORVH
UHODWLRQVKLSV ZLWK OHDGLQJ WHFKQRORJ\ SURYLGHUV� SURYLGLQJ ,.($ )RRG ZLWK JRRG
FRQGLWLRQV� ,W KDV DOVR EHHQ GLVFRYHUHG WKDW ,.($ )RRG LV D SDUW RI D ODUJHU
RUJDQL]DWLRQ WKDW KDV WKH SRVVLELOLW\ WR SURYLGH UHVRXUFHV� ERWK KXPDQ DQG
ILQDQFLDO� SURYLGHG WKH\ JDWKHU HQRXJK NQRZOHGJH RI ZKHUH DQG ZKHQ WR XVH WKLV�
+RZHYHU� WKH ILQGLQJV GHPRQVWUDWH VHYHUDO SURFHVVHV WKDW DUH XQGHUSHUIRUPLQJ� DQG
WKUHH NH\ LVVXHV DUH LGHQWLILHG DW ,.($ )RRG� D GLYLGHG YLVLRQ� QRQH�H[LVWLQJ
HYDOXDWLRQ DQG IROORZ XS SURFHVVHV� DQG LQVXIILFLHQW V\VWHPV DQG WRROV�

)LUVWO\� LW LV VKRZQ WKDW ,.($ )RRG LV ZRUNLQJ DV GLIIHUHQW RUJDQL]DWLRQV DQG WKH
ILQGLQJV GHPRQVWUDWH WKDW WKH YLVLRQ DQG WKH JRDOV RI ,.($ )RRG DUH YHU\ XQFOHDU�
1R HPSOR\HH KDG D FOHDU DQVZHU� WKH DQVZHUV ZHUH VFDWWHUHG DQG QR GRFXPHQW RU
VLPLODU GHVFULELQJ WKH SXUSRVH RI ,.($ )RRG ZDV IRXQG RU PHQWLRQHG� :KDW LV
ODFNLQJ ZLWKLQ WKH SURFHVVHV RI OHDGHUVKLS LV WKH FRPPXQLFDWLRQ RI JRDOV IRU WKH
IXWXUH� ZKLFK LV VKRZQ WR EH GXH WR ERWK ODFN RI JRDOV DQG ZHOO ZRUNLQJ OHDGHUVKLS�
&RXSOHG ZLWK WKLV� WKH .3,V PHDVXUHG YDULHG DFURVV GHSDUWPHQWV� DQG WKHUH LV QR
XQLILHG .3,� VXFK DV ODQGHG FRVW� SUHVHQW� +XPDQ UHVRXUFHV ODFNLQJ IRRG SDFNDJLQJ
NQRZOHGJH� DV GHVFULEHG LQ 6HFWLRQ ������ LQGLFDWHV WKDW HPSOR\HHV ZDQW WR
RSWLPL]H SDFNDJLQJ LQ DOLJQPHQW ZLWK ZKDW LV GHHPHG PRVW HIILFLHQW IRU WKHLU
GHSDUWPHQW� RQFH DJDLQ GHPRQVWUDWLQJ D GLYLGHG RUJDQL]DWLRQ� 7KHVH ILQGLQJV
LQGLFDWH WKDW ,.($ )RRG ODFNV D SURSHU VXSSO\ FKDLQ RULHQWDWLRQ� VKRZLQJ WKDW
HPSOR\HHV GR QRW KDYH D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH RUJDQL]DWLRQ
V
REMHFWLYHV DQG DUH XQFOHDU DERXW ZKLFK VWUDWHJ\ WR IROORZ� 7KLV QRQ XQLILHG DQG
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XQFOHDU YLVLRQ IRU ,.($ )RRG SRVHV D ELJ XQFHUWDLQW\ DPRQJ HPSOR\HHV DQG
OHDGHUV� DQG UHVXOWV LQ D VFDWWHUHG RUJDQL]DWLRQ�

6HFRQGO\� WKH RUJDQL]DWLRQ GRHV QRW KDYH VXIILFLHQW V\VWHPV DQG WRROV WR VXSSRUW WKH
VXSSO\ FKDLQ RSHUDWLRQV� 7KHUH LV QR SODWIRUP IRU JDWKHULQJ SHUIRUPDQFH GDWD RU
RWKHU LPSRUWDQW LQIRUPDWLRQ DERXW SDFNDJLQJ V\VWHPV� EXW WKLV LV LQVWHDG RIWHQ
VKDUHG IURP SHUVRQ WR SHUVRQ YLD HPDLO� $QRWKHU LVVXH KDV WR GR ZLWK WKH V\VWHPV
IRU UHSRUWLQJ LVVXHV RU SUREOHPV WKDW DULVH LQ WKH VXSSO\ FKDLQ� 7KH V\VWHP�
UHSRUWLQJ FODLPV� LV VKRZQ QRW WR QRW EH XVHG WR LWV IXOO SRWHQWLDO DQG WKH ILQGLQJV
LQGLFDWH WKDW WKLV LV QRW WKH PRVW HIILFLHQW WRRO� /DVWO\� QR H[WHQVLYH DQG ZHOO
ZRUNLQJ SODWIRUP WR VWRUH SDFNDJLQJ PDWHULDOV GDWD DQG KLVWRULFDO GDWD H[LVW� RQFH
DJDLQ H[KLELWLQJ WKDW ,.($ )RRG LV XQGHUSHUIRUPLQJ LQ WKLV DUHD� 7KH DEVHQFH RI
VXSSRUWLQJ V\VWHPV DQG WRROV RI WKH SDFNDJLQJ SURFHVV PDNHV WKH RSHUDWLRQ
LQHIILFLHQW� )XUWKHUPRUH� LW LV GHPRQVWUDWHG WKDW ,.($ )RRG VWUXJJOHV WR LGHQWLI\
ZKLFK V\VWHPV QHHG LPSURYHPHQW� ZKLFK OHDGV WR KHVLWDQF\ LQ LQYHVWLQJ LQ WKH QHZ
RU XSJUDGHG VROXWLRQV QHHGHG�

7KLUGO\� WKH ILQGLQJV UHYHDO WKDW ,.($ )RRG GRHV QRW IROORZ XS DQG HYDOXDWH WKH
SDFNDJLQJ SHUIRUPDQFH WKURXJKRXW WKH VXSSO\ FKDLQ� 7KH SDFNDJLQJ GHYHORSPHQW
SURFHVV LQYROYHV FUHDWLQJ UHTXLUHPHQWV WKDW VKRXOG EH FRPPXQLFDWHG WR WKH
VXSSOLHUV� &XUUHQWO\� QR VXFK FOHDU DQG H[SOLFLW UHTXLUHPHQWV H[LVW DQG DUH RQO\
FRPPXQLFDWHG WR VXSSOLHUV WR D OLPLWHG RU QR H[WHQW� ,Q DGGLWLRQ WR WKLV� ,.($ )RRG
GRHV QRW UHFHLYH DQ\ VSHFLILFDWLRQV DERXW WKH DFWXDO SDFNDJLQJ V\VWHP RQFH
GHYHORSHG� DQG GRHV QRW IROORZ XS RQ LI SDOOHWV OHDYLQJ WKH VXSSOLHUV DUH FRPSOLDQW
ZLWK WKH UHTXLUHPHQWV RU QRW� )XUWKHUPRUH� WKH FODLPLQJ SURFHVV H[LVWLQJ DW ,.($
)RRG LV UHYHDOHG WR QRW EH IXOO\ XWLOL]HG� ,W LV VKRZQ WKDW HYHQ WKRXJK VRPH
VWDNHKROGHUV FODLP LW WR EH ZRUNLQJ� GRFXPHQWDWLRQ� LQWHUYLHZV DQG REVHUYDWLRQV
UHYHDO WKDW WKLV LV QRW WKH FDVH� (PSOR\HHV LQYROYHG ZLWK WKH RSHUDWLRQV LQ WKH
VXSSO\ FKDLQ RIWHQ KDYH QR RU OLWWOH LQFHQWLYH WR UHSRUW FODLPV� (QHUJ\ LV RIWHQ
UDWKHU IRFXVHG RQ SXWWLQJ RXW ILUHV LQVWHDG RI UHSRUWLQJ WKH GHYLDWLRQ� OHDGLQJ WR QRW
HQRXJK GDWD DQG LQIRUPDWLRQ UHJDUGLQJ SHUIRUPDQFH� ,Q WKRVH FDVHV ZKHQ FODLPV
DUH EHLQJ UHSRUWHG� WKHUH LV D ODFN RI NQRZOHGJH DERXW KRZ WR XVH WKLV LQIRUPDWLRQ
RU ZKHUH WKLV LQIRUPDWLRQ HQGV XS� )LQDOO\� WKH RUJDQL]DWLRQ
V H[FHVVLYH DPRXQW RI
.3,V KDV UHVXOWHG LQ XQQHFHVVDU\ FRPSOH[LW\� :LWK WRR PDQ\ .3,V� LPSURYHPHQW
HIIRUWV DUH VKRZQ WR EH ODFNLQJ� DV WKH .3,V IUHTXHQWO\ FRQIOLFW ZLWK RQH DQRWKHU
DQG HPSOR\HHV ODFN FOHDU JXLGDQFH RQ KRZ WR LQWHUSUHW WKH GDWD� 'HVSLWH
PHDVXUHPHQW� OLWWOH DFWLRQDEOH IROORZ XS LV SUHVHQW ZLWKLQ WKH RUJDQL]DWLRQ�
(YLGHQWO\� ,.($ )RRG KDV LQFRQVLVWHQW HYDOXDWLRQ DQG IROORZ XS URXWLQHV LQ VHYHUDO
GHSDUWPHQWV RI WKH RSHUDWLRQV� DQG WKH\ ODFN V\VWHPV DQG WRROV IRU FROOHFWLQJ DQG
FRPPXQLFDWLQJ GDWD� .3,V DQG RWKHU REMHFWLYHV� ,.($ )RRG¶V UHODWLRQVKLS DQG
ZRUN ZLWK VXSSOLHUV LV QRW ZRUNLQJ ZHOO HQRXJK IRU WKHP WR VHW WKH SDFNDJLQJ
UHTXLUHPHQWV QHHGHG DFFRUGLQJ WR ,.($ )RRG¶V QHHGV�
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)URP NH\ ILQGLQJV LW LV IRXQG WKDW HVSHFLDOO\ WKUHH DUHDV VKRXOG EH LPSURYHG� 7KHVH
DUHDV DUH UHODWHG WR� ODFN RI XQLILHG YLVLRQ� HYDOXDWLRQ DQG IROORZ XS� V\VWHPV DQG
WRROV� DQG DUH IXUWKHU GLVFXVVHG LQ IROORZLQJ VHFWLRQV� 7KH GLVFXVVLRQ DOVR LQFOXGHV
WKH HIIHFWV LPSURYHPHQW RI WKHVH DUHDV SRWHQWLDOO\ FRXOG KDYH RQ ,.($ )RRG¶V
VXSSO\ FKDLQ RSHUDWLRQV� DV ZHOO DV WKH WUDQVSRUW SDFNDJLQJ V\VWHPV� %XW EHIRUH
GLVFXVVLQJ WKH DYHQXHV IRU LPSURYHPHQW UHODWHG WR WKH WKUHH NH\ ILQGLQJV� LW LV
LPSRUWDQW WR XQGHUVWDQG KRZ WKHVH DUH DOO UHODWHG WR HDFK RWKHU� DV VKRZQ LQ )LJXUH
���� :KHQ ORRNLQJ DW WKLV� LW LV FOHDU WKDW LQ RUGHU IRU WKH SDFNDJLQJ LQQRYDWLRQ
SURFHVV WR EH VXFFHVVIXO� D ZHOO ZRUNLQJ LQWHJUDWLRQ EHWZHHQ WKH GLIIHUHQW SURFHVVHV
KDV WR EH LQ SODFH �3nOVVRQ 	 +HOOVWU|P� ������ YLVXDOL]HG DV WKH DUURZV LQ WKH
ILJXUH� 7KH FDVH VWXG\ ILQGLQJV GHPRQVWUDWH WKDW WKLV LV QRW WKH FDVH IRU ,.($ )RRG�
7KH RUJDQL]DWLRQ LV ODFNLQJ ZHOO SHUIRUPLQJ FRPPXQLFDWLRQ DQG LQWHJUDWLRQ�
UHVXOWLQJ LQ ZHDN FRQQHFWLRQV EHWZHHQ WKH SURFHVVHV� DQG FRPPRQ IRU DOO WKUHH NH\
ILQGLQJV�

)LJXUH ���� 7KH SURFHVVHV DQG VXESURFHVVHV RI WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG
3nOVVRQ 	 +HOOVWU|P �������

$GGUHVVLQJ WKH WKUHH NH\ ILQGLQJV ZLOO QRW EH HQRXJK LQ RUGHU WR LPSURYH WKH
SHUIRUPDQFH RI SDFNDJLQJ RSHUDWLRQV DW ,.($ )RRG� )LUVW� WKH RUJDQL]DWLRQ KDV WR
VWDUW ZRUNLQJ RQ LQWHJUDWLQJ WKH GLIIHUHQW SURFHVVHV DQG SDUWV RI WKH RSHUDWLRQV
�&UR[WRQ HW DO�� ������ WR HQVXUH WKDW WKHVH ZLOO OHDG WR LQFUHDVHG FRPSHWLWLYHQHVV
DQG FOLPDWH SHUIRUPDQFH� :LWKRXW WKH LQWHJUDWLRQ� WKH DUURZV� LW GRHV QRW PDWWHU
KRZ ZHOO WKH LQGLYLGXDO SURFHVVHV DUH SHUIRUPLQJ� VLQFH LW ZLOO QRW OHDG WR
LPSURYHPHQW LQ WKH SDFNDJLQJ LQQRYDWLRQ SURFHVV DV D ZKROH� :LWK WKLV LQ PLQG�
,.($ )RRG ILUVW QHHGV WR DGGUHVV WKH LPSURYHPHQW RI FRPPXQLFDWLRQ� LQIRUPDWLRQ
VKDULQJ DQG LQWHJUDWLRQ ZLWKLQ WKH RUJDQL]DWLRQ WR PDNH VXUH WKH FRQQHFWLRQV DUH LQ
SODFH �0HQW]HU HW DO�� ����� =LPRQ HW DO�� ����� 7UNPDQ� ����� 6KULEPDQ� ������
7KH RUJDQL]DWLRQ VKRXOG HQVXUH WKDW WKH SURFHVVHV DUH FRKHVLYH� DQG LV VXJJHVWHG WR
LPSOHPHQW D FURVV�IXQFWLRQDO LQWHJUDWLRQ� 7KHQ� WKH RUJDQL]DWLRQ FDQ IRFXV RQ WKH
WKUHH DYHQXHV IRU LPSURYHPHQW WR RSWLPL]H WKH SURFHVVHV DQG KHQFH WKH
FRPSHWLWLYHQHVV DQG FOLPDWH SHUIRUPDQFH HYHQ PRUH �3nOVVRQ 	 +HOOVWU|P� ������
:KDW LV FOHDU IURP WKH NH\ ILQGLQJV LV WKDW WZR RI WKH WKUHH VXSSRUWLQJ SURFHVVHV DUH
XQGHUSHUIRUPLQJ� OHDGHUVKLS DQG V\VWHPV DQG WRROV� ,Q ,.($ )RRG¶V FRPSOH[
RUJDQL]DWLRQ� LW LV QRW HQRXJK IRU OHDGHUVKLS WR EH D PHGLRFUH SUDFWLFH� EXW LW KDV WR
EH HQVXUHG WR EH DV JRRG DV SRVVLEOH WR DFKLHYH HIILFLHQF\ �6DQGEHUJ 	
$EUDKDPVVRQ� ������
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7R IXUWKHU GLVFXVV WKLV� LW LV HYLGHQW WKDW WKHUH KDV WR EH D ZD\ RI FRPPXQLFDWLQJ
DQG VKDULQJ LQIRUPDWLRQ ZLWKLQ WKH RUJDQL]DWLRQ LQ D PRUH HIILFLHQW ZD\� 7KH
RUJDQL]DWLRQ LV ELJ DQG FRPSOH[� DQG GXH WR WKLV PDQ\ PLGGOH KDQGV DUH LQYROYHG
LQ UHOD\LQJ LQIRUPDWLRQ� VRPHWLPHV UHVXOWLQJ LQ D ³ZKLVSHULQJ JDPH´ HIIHFW� ZKHUH
LPSRUWDQW GHWDLOV FDQ EH PLVXQGHUVWRRG� GLVWRUWHG RU ORVW DV WKH\ SDVV WKURXJK
PXOWLSOH LQWHUPHGLDULHV� 7R SUHYHQW WKLV IURP KDSSHQLQJ� LW LV VXJJHVWHG WR LPSURYH
WKH SURFHVV RI LQIRUPDWLRQ VKDULQJ E\ FUHDWLQJ D SODWIRUP ZKHUH DOO WKH UHOHYDQW
LQIRUPDWLRQ DQG GDWD FDQ EH VKDUHG DQG HDVLO\ DFFHVVHG ZKHQ QHHGHG �.DFKH 	
6HXULQJ� ������ 7KLV VKRXOG ILUVW RI DOO FRQWDLQ DQ RYHUYLHZ RI WKH RUJDQL]DWLRQ DQG
H[SODQDWLRQV RI WKH GLIIHUHQW UROHV WR HQVXUH HPSOR\HHV KDYH D FOHDU XQGHUVWDQGLQJ
RI WKH ,.($ )RRG RUJDQL]DWLRQ DQG ZKDW GLIIHUHQW UROHV DUH LQ FKDUJH RI ZKDW� $
GRFXPHQW VWDWLQJ WKLV ZRXOG PHDQ WKDW WKH ULVN RI LQIRUPDWLRQ RU WDVNV EHLQJ ORVW RU
QRW ZHOO XWLOL]HG GHFUHDVHV� DQG HPSOR\HHV FDQ DOZD\V HDVLO\ ORRN XS ZKDW UROHV
DQG WHDPV DUH LQYROYHG LQ WDVNV DQG ZRXOG EHQHILW IURP FHUWDLQ LQIRUPDWLRQ� $
SODWIRUP PHDQW IRU LQIRUPDWLRQ VKDULQJ ZRXOG DOVR PHDQ WKDW WKH UROHV
FRPPXQLFDWLQJ ZLWK D ODUJH QXPEHU RI SHRSOH RQ D GDLO\ EDVLV FRXOG LQVWHDG XSORDG
UHOHYDQW DQG LPSRUWDQW LQIRUPDWLRQ IRU DOO HQWLWLHV WR DFFHVV� DQG KHQFH VDYH WLPH
DQG PLQLPL]H ULVN RI HUURUV DQG PLVXQGHUVWDQGLQJV �(VSHU HW DO�� ������
)XUWKHUPRUH� WKH SODWIRUP VKRXOG SURYLGH DQ RSSRUWXQLW\ WR JDWKHU DOO WKH
HYDOXDWLRQ DQG IROORZ XS ZRUN� DV ZHOO DV SHUIRUPDQFH PHDVXUHV� WR PDNH GDWD
UHJDUGLQJ WKLV DFFHVVLEOH WR WKH ZKROH RUJDQL]DWLRQ �<DGDY HW DO�� ������ &OHDU
SURFHGXUHV RQ ZKHUH WR ILQG WKH LQIRUPDWLRQ VKRXOG DOVR EH FUHDWHG� DV ZHOO DV
HGXFDWLRQ VHVVLRQV WR PDNH VXUH DOO HPSOR\HHV DUH DZDUH RI KRZ WKH V\VWHPV ZRUN�

/DVWO\� VLQFH ,.($ )RRG ODFNV ZHOO SHUIRUPLQJ LQIRUPDWLRQ VKDULQJ EHWZHHQ
GLIIHUHQW UROHV DQG VWDNHKROGHUV LQ WKH RUJDQL]DWLRQ� WKH RUJDQL]DWLRQ LV
UHFRPPHQGHG WR VWDUW HGXFDWLQJ SHRSOH DERXW WKH FKDQJH LQ FRPPXQLFDWLRQ
URXWLQHV IRU WKHVH WR EH HIILFLHQW� 7KLV PHDQV� E\ LQIRUPLQJ WKH RUJDQL]DWLRQ DERXW
WKH QHZ V\VWHPV DQG WRROV �VHH 6HFWLRQ ������ SXW LQ SODFH DQG DUUDQJH WUDLQLQJ
VHVVLRQV RQ KRZ WR XVH WKHVH �)DONKHLPHU 	 +HLGH� ������ $ FKDQJH LQ FXOWXUH DOVR
KDV WR EH LPSOHPHQWHG� SURPRWLQJ DQ HQYLURQPHQW RI FRQWLQXRXV LPSURYHPHQW DQG
HYDOXDWLRQ� DQG ZKHUH HPSOR\HHV DUH HQFRXUDJHG WR VKDUH LQIRUPDWLRQ RQ WKH
SODWIRUP WR HQVXUH WKLV DV ZHOO DV DOORZLQJ D FURVV�IXQFWLRQDO LQWHJUDWLRQ�

����� 8QLI\ WKH 9LVLRQ

7KH ILUVW NH\ ILQGLQJ LV WKH ODFN RI D XQLILHG YLVLRQ DFURVV ,.($ )RRG� PDNLQJ LW
YHU\ GLIILFXOW WR DOLJQ SURFHVVHV DQG SURFHGXUHV LQ GLIIHUHQW EXVLQHVV XQLWV� :KDW LV
PHDQW E\ QRW KDYLQJ D XQLILHG YLVLRQ LV WKDW SHRSOH
V YLHZ RI ZKDW WKH SXUSRVH RI
,.($ )RRG LV GLIIHUV D ORW� DV GHVFULEHG LQ 6HFWLRQ ������ 7KLV DIIHFWV WKH
RUJDQL]DWLRQ E\ LQFUHDVLQJ GLIILFXOW\ ZKHQ FRPPXQLFDWLQJ� VLQFH WKH IRXQGDWLRQ RI
WKH EXVLQHVV LV QRW FOHDUO\ VHW� ,W LV LPSRUWDQW WR XQGHUVWDQG WKDW LW LV PDQDJHPHQW
WKDW KDV WR WDNH DQ DFWLYH UROH LQ ZRUNLQJ WR XQLI\ WKH YLVLRQ �7UNPDQ� ������ 7KLV
PHDQV WKDW WKH OHDGHUVKLS SURFHVVHV KDYH WR EH LPSURYHG� VHH 6HFWLRQ ������ DQG EH
LQWHJUDWHG ZLWK SURFHVVHV ZLWKLQ FRPSHWLWLYHQHVV DQG FOLPDWH SHUIRUPDQFH WR
LPSURYH RYHUDOO SHUIRUPDQFH �0HQW]HU HW DO� ������ )XUWKHU� SRRU FRPPXQLFDWLRQ
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FDQ FDXVH D ELJ YDULHW\ RI SUREOHPV VXFK DV PLVXQGHUVWDQGLQJ� LQHIILFLHQF\ DQG
GHFLVLRQ PDNLQJ WKDW LV QRW DOLJQHG ZLWK WKH UHVW RI WKH RUJDQL]DWLRQ �3DWUDVKNRY 	
6XUHVK� ������ 0RUHRYHU� KRZ WR GHVLJQ SDFNDJLQJ DQG ZKDW WKH RYHUDOO TXDOLW\ RI
WKH SURGXFW VKRXOG EH LV KLJKO\ GHSHQGHQW RQ KDYLQJ D VHW JRDO VLQFH WKDW ZLOO DIIHFW
SULFLQJ DQG SURILW IRU ,.($ )RRG �+HOOVWU|P 	 6DJKLU� ����� 3nOVVRQ� ������ ,I WKH
JRDO LV WR EH FKHDS WR GULYH FRQVXPSWLRQ RI RWKHU SURGXFWV� WKH FRVW IRU GHYHORSLQJ
DQG SURFHVVLQJ WKH SURGXFW QHHGV WR EH DV ORZ DV SRVVLEOH� 2Q WKH RWKHU KDQG� LI WKH
JRDO LQVWHDG LV WR VHH IRRG DV MXVW DQRWKHU GHSDUWPHQW RI WKH VWRUH WKDW VKRXOG SURILW
IURP LWV EXVLQHVV� WKH TXDOLW\ DQG RYHUDOO LPSUHVVLRQ QHHG WR EH KLJKHU DQG KHQFH
DOVR WKH SULFHV� 7KHVH WZR ZD\V RI WKLQNLQJ DQG RSHUDWLQJ DUH IXQGDPHQWDOO\
GLIIHUHQW UHVXOWLQJ LQ GLIIHUHQW SULRULWLHV DQG GLVFXVVLRQV GHSHQGLQJ RQ ZKLFK
VWUDWHJ\ LV FKRVHQ�

$GGLWLRQDOO\� VLQFH ,.($ )RRG GRHV QRW PHDVXUH WKH ODQGHG FRVW RI WKHLU SURGXFWV�
WKH\ DOVR ODFN LQIRUPDWLRQ DERXW KRZ WKHVH SURGXFWV DIIHFW WKH EXVLQHVV DQG ZKDW
PDUJLQV LW FRQWULEXWHV WR� 7KH ODQGHG FRVW LV IXUWKHU GLVFXVVHG LQ 6HFWLRQ ������ 7KLV
FUHDWHV XQQHFHVVDU\ XQFHUWDLQW\ DQG D ZHDN JURXQG IRU GHFLVLRQ PDNLQJ RQ ZKDW WR
LPSURYH DQG KRZ WR LQFUHDVH WKH HIILFLHQF\ DW WKLV GHSDUWPHQW RI WKH RUJDQL]DWLRQ
�6DOHKHHQ 	 +DELE� ������ 6LPLODUO\� WKH HQYLURQPHQWDO HIIHFWV DUH QRW PHDVXUHG
IURP D KROLVWLF SHUVSHFWLYH DQG KHQFH FRPSOLFDWHV JRDO VHWWLQJ DQG LPSOHPHQWDWLRQ
RI WKRVH JRDOV VLQFH WKH SUHPLVH LV QRW NQRZQ� 6LQFH JRDO VHWWLQJ LV QRW FOHDU�
GHSDUWPHQWV PRYH LQ GLIIHUHQW GLUHFWLRQV DQG DFW RQ ZKDW WKH\ EHOLHYH LV WKH ULJKW
ZD\� 7KLV GHFUHDVHV WKH OHYHO RI 6&2 ZKLFK LQ WXUQ DIIHFWV WKH RSHUDWLRQV UHODWHG WR
6&0 �0HQW]HU HW DO� ����� (VSHU HW DO�� ������� $QRWKHU FRPSOLFDWLRQ� UHODWHG WR
WKH RUJDQL]DWLRQ
V FRPSOH[ VWUXFWXUH HDUOLHU PHQWLRQHG� LV WKDW HPSOR\HHV GR QRW
DOZD\V NQRZ ZKR LV LQ FKDUJH RI ZKDW� 7KLV XQFHUWDLQW\ OHDGV WR D PLVVLQJ
XQGHUVWDQGLQJ EHWZHHQ UROHV DQG GHSDUWPHQWV� ZLWK SHRSOH DVVXPLQJ WKDW WKH
UHVSRQVLELOLW\ IRU D WDVN OLHV ZLWK VRPHRQH HOVH� 7KLV LV VKRZQ WR UHVXOW LQ D VLOR
PHQWDOLW\� ZKHUH GLIIHUHQW GHSDUWPHQWV RU WHDPV RSHUDWH DV LI WKH\ DUH VHSDUDWH
HQWLWLHV� ,.($ )RRG ZRUNLQJ DV VHYHUDO VHSDUDWH RUJDQL]DWLRQV FUHDWHV DQ REVWDFOH
IRU VKDULQJ LQIRUPDWLRQ ZLWK DOO UHOHYDQW SDUWLHV� DV SHRSOH DUH RIWHQ XQVXUH ZKLFK
UROHV DUH LQYROYHG DQG ZKR PLJKW EHQHILW IURP FHUWDLQ LQIRUPDWLRQ�

7R HQKDQFH V\QFKURQL]DWLRQ DQG XQLW\ ZLWKLQ ,.($ )RRG� PDQDJHUV PXVW FOHDUO\
FRPPXQLFDWH WKH EXVLQHVV
V SXUSRVH DQG YLVLRQ WR WKH HQWLUH RUJDQL]DWLRQ� HQVXULQJ
D VKDUHG XQGHUVWDQGLQJ DQG FROODERUDWLYH HIIRUW DFURVV HPSOR\HHV DQG GHSDUWPHQWV�
7KLV ZLOO OHDG WR HQKDQFHG XQGHUVWDQGLQJ WKURXJKRXW WKH HQWLUH RUJDQL]DWLRQ DQG
ZLOO KHOS XQLI\ WKH GLIIHUHQW GHSDUWPHQWV WR ZRUN DV RQH� $GGLWLRQDOO\� 6&2 KDV WR
EH LQ SODFH� PHDQLQJ WKDW WKH VWUXFWXUH RI ,.($ )RRG QHHGV WR EH FOHDU WR HYHU\RQH�
7KLV LQFOXGHV HDFK GHSDUWPHQW� VXFK DV 5DQJH� &DWHJRU\� NQRZLQJ ZKDW WKHLU WDVNV
DUH DQG GHOLYHUDEOHV DUH� DQG WKDW WKHVH DUH DOLJQHG ZLWK WKH RYHUDOO JRDOV DQG
YLVLRQ� :KHQ DOLJQLQJ WKH WHDPV WR QHZ JRDOV� VWUDWHJLHV DQG LPSURYHG SURFHVVHV� LW
PXVW EH FRQVLGHUHG KRZ WR LQLWLDWH DQG VWUXFWXUH FRPPXQLFDWLRQ WR LQFUHDVH
FROODERUDWLRQ� 6HFRQGO\� WKH GLIIHUHQW FXOWXUHV LQ WKH GHSDUWPHQWV WKDW RFFXU GXH WR
GLIIHUHQW EDFNJURXQGV DQG SUHYLRXV H[SHULHQFHV� DUH DOVR H[WUHPHO\ LPSRUWDQW WR
FRQVLGHU DQG XQGHUVWDQG LQ RUGHU WR FUHDWH D VWDEOH JURXQG ZKHUH HYHU\RQH FDQ
ZRUN VPRRWKO\ WRJHWKHU� ,I WKHUH DUH HPSOR\HHV WKDW KDYH H[SHULHQFH IURP VHYHUDO
GHSDUWPHQWV RU LQGXVWULHV LQYROYHG LQ SURFHVVHV� WKH\ VKRXOG JHW H[WUD
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UHVSRQVLELOLW\ E\ DFWLQJ DV D FXOWXUDO EURNHU VLQFH WKDW KDV VKRZQ WR FRQWULEXWH WR
VXFFHVV �(GPRQGVRQ HW DO�� ����� (LVHQEHUJ 	 0DWWDUHOOL� ������ %\ GRLQJ VR� WKH
WLPH VSHQW RQ EXLOGLQJ ZHOO SHUIRUPLQJ FURVV�IXQFWLRQDO WHDPV ZLOO EH PLQLPDO�
VLQFH LW KDSSHQV QDWXUDOO\ WKURXJKRXW WKH SURFHVV DQG QRW WKURXJK OHDUQLQJ
FROOHDJXHV RI WKHVH GLIIHUHQFHV EHIRUHKDQG� 7KLUGO\� LW LV HVVHQWLDO WKDW SHUVRQQHO
XQGHUVWDQG ZKDW SURFHVVHV D SURGXFW JRHV WKURXJK IURP LGHD WR VROG SURGXFW� ZLWK
GHVLJQ WR SURFXUHPHQW WR ORJLVWLFV DQG DGPLQLVWUDWLYH ZRUN� ,I WKLV LV DFKLHYHG� LW
ZLOO EH HDVLHU WR ILQG V\QHUJLHV LQ SURFHVVHV ZKLFK ZLOO LPSURYH WKH SHUIRUPDQFH RI
ERWK WHFKQLFDOLWLHV RI WKH SDFNDJLQJ VROXWLRQV DV ZHOO DV WKH RYHUDOO HIILFLHQF\ LQ WKH
RUJDQL]DWLRQ� :LWK EHWWHU VROXWLRQV DQG KLJKHU HIILFLHQF\� ,.($ FDQ GHFUHDVH
RSHUDWLRQDO FRVWV VLQFH IHZHU FODLPV ZLOO EH GRQH ERWK DW WKH '& DQG DW WKH UHWDLO
VWRUH� )XUWKHUPRUH� HPSOR\HHV QHHG WR VSHQG OHVV WLPH SXWWLQJ RXW ILUHV DQG FDQ
IRFXV RQ VWUHQJWKHQLQJ WKHLU FROODERUDWLRQ DQG KRZ WR FRQWLQXRXVO\ LPSURYH WKH
EXVLQHVV ZKLFK ZLOO KDYH JUHDW LPSDFW ZKHQ VROYLQJ IXWXUH SUREOHPV DQG DGDSW WR
DOO WKH FKDQJH WKDW LV KDSSHQLQJ LQ WKH EXVLQHVV RI IRRG DQG UHWDLO�

����� (YDOXDWH 	 )ROORZ 8S

7KH VHFRQG NH\ ILQGLQJ RI WKH FDVH VWXG\ LV UHODWHG WR WKH OLPLWHG SURFHVV RI
HYDOXDWLRQ DQG IROORZ XS RI ,.($ )RRG¶V RSHUDWLRQV� ,W LV LPSRUWDQW WR KDYH
HIIHFWLYH SHUIRUPDQFH PHWULFV WR PHDVXUH WKH HIILFLHQF\ DQG HIIHFWLYHQHVV LQ WKH
VXSSO\ FKDLQ� VLQFH ZLWKRXW PHDVXUH WKHUH LV QR LPSURYHPHQW� 7R LPSURYH
SHUIRUPDQFH LQ WKH VXSSO\ FKDLQ� WKH ILUVW VWHS IRU ,.($ )RRG LV WR HVWDEOLVK D
SURFHGXUH RI ZKDW WR PHDVXUH DQG KRZ WR PHDVXUH LW� 7R IDFLOLWDWH WKH VHOHFWLRQ RI
PHWULFV� ,.($ )RRG FRXOG XVH D PHWKRGRORJ\ OLNH WKH 6&25�PRGHO �&KDH� �����
RU WKH %DODQFHG 6FRUHFDUG PHWKRGRORJ\ �<LQJ HW DO�� ������ 7KHUH DUH RWKHU
PHWKRGRORJLHV DV ZHOO� DQG WKH PDQDJHPHQW RI ,.($ )RRG VKRXOG HYDOXDWH KRZ
WKHVH FRXOG EH FXVWRPL]HG WR ILW WKH RUJDQL]DWLRQ EHWWHU DQG KHQFH EH DSSOLHG WR WKH
SHUIRUPDQFH PHWULFV VHOHFWLRQ LQ WKH EHVW ZD\� 7KH LPSRUWDQW WKLQJ LV WKDW ,.($
)RRG VWDWHV D FOHDU SURFHGXUH RI GHFLGLQJ ZKDW .3,V WR PHDVXUH� $V WKH QDPH
LQGLFDWHV� LW LV WKH NH\ LQGLFDWRUV� WKH PRVW LPSRUWDQW RQHV� WKDW ZLOO OHDG WKH
RUJDQL]DWLRQ LQ WKH ULJKW GLUHFWLRQ� $W ,.($ )RRG� ZKDW FXUUHQWO\ RFFXUV LV DQ
H[FHVVLYH PHDVXUHPHQW RI QXPHURXV VFDWWHUHG� VRPHWLPHV FRQWUDGLFWRU\� .3,V WKDW
DUH DQDO\]HG LQ UHJDUGV WR UHOHYDQFH DIWHU EHLQJ PHDVXUHG� 'XH WR WKH DEVHQFH RI D
FOHDU URXWLQH IRU XWLOL]LQJ WKLV LQIRUPDWLRQ� HPSOR\HHV GHPRQVWUDWH ODFN RI
LQFHQWLYH WR PHDVXUH DQG XWLOL]H WKH .3, GDWD HIIHFWLYHO\� 7KH FRQFOXVLRQ RI WKLV LV
WKDW ,.($ )RRG VKRXOG UHFRQVLGHU WKH SRUWIROLR RI SHUIRUPDQFH PHWULFV� 7KH
RUJDQL]DWLRQ VKRXOG LQYHVW WLPH LQ ILQGLQJ WKH DFFXUDWH .3,V� EXW DOVR LQ SULRULWL]LQJ
WKHVH PHWULFV �+ROPEHUJ� ������

:KHQ GHFLGLQJ RQ WKH PRVW LPSRUWDQW .3,V� ,.($ )RRG FRXOG RSW IRU D IHZ
RYHUDUFKLQJ RQHV� :KHQ HYDOXDWLQJ RSHUDWLRQDO DQG VXSSO\ FKDLQ SHUIRUPDQFH� WKH
RUJDQL]DWLRQ FRXOG LQLWLDOO\ IRFXV RQ WKHVH RYHUDUFKLQJ .3,V WR VHH LI WKH\ DUH
SHUIRUPLQJ ZHOO� ,I WKH\ LQGLFDWH VDWLVIDFWRU\ SHUIRUPDQFH� WKHUH ZRXOG EH QR QHHG
WR LQYHVW WLPH LQ DQDO\]LQJ WKH XQGHUO\LQJ RQHV� +RZHYHU� LI LVVXHV DULVH� WKH
XQGHUO\LQJ .3,V FDQ EH DQDO\]HG WR ILQG URRW FDXVHV RI WKH SUREOHPV� 7KLV ZLOO
UHVXOW LQ ,.($ )RRG QRW ZDVWLQJ WLPH LQ DQDO\]LQJ PRUH .3,V WKDQ QHFHVVDU\� DQG
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FDQ LQVWHDG LQYHVW WLPH RQ LPSURYLQJ WKH SHUIRUPDQFH� +DYLQJ IHZHU .3,V ZLOO DOVR
OHDG WR OHVV FRPSOH[LW\ LQ WKH RUJDQL]DWLRQ� ZKLFK LV FUXFLDO IRU ,.($ )RRG¶V
DOUHDG\ FRPSOH[ RUJDQL]DWLRQ� /LPLWLQJ WKH QXPEHU RI .3,V ZLOO UHVXOW LQ D PRUH
PDQDJHDEOH QXPEHU RI PHWULFV DQG ZLOO UHGXFH WKH ULVN RI WKHVH EHLQJ
FRQWUDGLFWRU\� 7KLV ZLOO DOVR PHDQ WKDW ,.($ )RRG KDV D KLJKHU FKDQFH RI DFWXDOO\
PHDVXULQJ WKHVH WKRURXJKO\ DQG KHQFH DOORZ IRU FRQWLQXRXV SHUIRUPDQFH
LPSURYHPHQW DQG LQFUHDVLQJ WKH HIILFLHQF\ RI WKH RSHUDWLRQV� +RZHYHU� WKH SURFHVV
RI GHILQLQJ .3,V LV FRPSOH[� DQG WKHUHIRUH DQ LPSURYHPHQW WHDP ZLWK WKH ULJKW
FRPSHWHQFLHV DQG NQRZOHGJH VKRXOG EH LQ FKDUJH� 7KLV WHDP VKRXOG EH ZHOO
HGXFDWHG LQ &,� DQG WR JDLQ YDOXDEOH LQVLJKWV IURP WKH ZKROH RUJDQL]DWLRQ WKH WHDP
LV VXJJHVWHG WR LQYROYH ERWK HPSOR\HHV DQG PDQDJHPHQW�

)XUWKHUPRUH� WKH GLIIHUHQFHV LQ .3,V EHWZHHQ GLIIHUHQW GHSDUWPHQWV VKRZ WKDW
,.($ )RRG ODFNV XQGHUVWDQGLQJ RI WKH RYHUDOO SHUIRUPDQFH� 7KH DEVHQFH RI WKH
.3, ³ODQGHG FRVW´� VKRZV ODFN RI V\QFKURQL]DWLRQ EHWZHHQ WKH GLIIHUHQW
GHSDUWPHQWV� %\ FKRRVLQJ WKH ODQGHG FRVW DV D .3,� ,.($ )RRG ZLOO LPSURYH WKH
XQGHUVWDQGLQJ RI GLIIHUHQW FKRLFHV WKURXJKRXW WKH VXSSO\ FKDLQ� DQG ZRXOG HQKDQFH
WKH SRVVLELOLW\ WR PRWLYDWH GLIIHUHQW WUDGH RII GHFLVLRQV LQ SDFNDJLQJ VROXWLRQV WR
RSWLPL]H HIILFLHQF\ DQG ORZHU WKH WRWDO FRVW� 7KH PHWULF¶V GDWD FDQ EH XVHG DV DQ
LQFHQWLYH WR PDNH SDFNDJLQJ GHFLVLRQV WKURXJKRXW WKH VXSSO\ FKDLQ �<DGDY HW DO��
����� 6DOHKHHQ 	 +DELE� ������ )RU LQVWDQFH WR MXVWLI\ WKH FKRLFH RI PRUH
H[SHQVLYH SDFNDJLQJ� LI LW VKRZV OHVV SDFNDJLQJ DQG IRRG ZDVWH DQG KHQFH D ORZHU
WRWDO FRVW� 7KH LVVXH UHJDUGLQJ .3,V LV QRW WKH RQO\ HYDOXDWLRQ UHODWHG SUREOHP
LGHQWLILHG LQ WKH FDVH VWXG\� 7KH FDVH VWXG\ ILQGLQJV DOVR UHYHDOHG WKDW ,.($ )RRG
ODFNV DQ RYHUDOO IROORZ XS DQG HYDOXDWLRQ SURFHVV� :KHQ ,.($ )RRG KDV
HVWDEOLVKHG D SURFHGXUH RI VHOHFWLQJ WKH DFFXUDWH SHUIRUPDQFH PHWULFV� WKH\ DOVR
KDYH WR PDNH VXUH WKDW WKHVH DUH FRQWLQXRXVO\ HYDOXDWHG� $OO WKH IROORZ XS
LQIRUPDWLRQ DQG OHVVRQV OHDUQHG VKRXOG EH FRPPXQLFDWHG WKURXJK WKH SODWIRUP
GHVFULEHG LQ 6HFWLRQ ���� PHDQLQJ WKDW ILQGLQJV DQG OHVVRQV OHDUQHG FDQ EH XVHG LQ
IXUWKHU LPSURYHPHQW SURFHVVHV� SUHYHQWLQJ ,.($ )RRG IURP UHSHDWLQJ PLVWDNHV�

7KH QRQ�H[LVWLQJ FOHDU UHTXLUHPHQWV RI SDFNDJLQJ DV ZHOO DV LQVXIILFLHQW
VSHFLILFDWLRQV IURP VXSSOLHUV� OHDG WR ODFN RI IROORZ XS DQG SUHVHQW DQRWKHU ELJ
LVVXH� ,.($ )RRG KDV WR VWDUW E\ VHWWLQJ FOHDU DQG H[SOLFLW UHTXLUHPHQWV RI ZKDW
WKH\ H[SHFW IURP WKHLU SDFNDJLQJ DQG PDNH VXUH WKLV LV WXUQHG LQWR D URXWLQH ZHOO
NQRZQ LQWHUQDOO\� 7KLV LV FXUUHQWO\ LQ SURFHVV� EXW VKRXOG EH VHFXUHG WR EH IROORZHG
WKURXJK DQG EH ZHOO H[HFXWHG� 2QFH WKH RUJDQL]DWLRQ KDV FOHDU UHTXLUHPHQWV
LQWHUQDOO\� WKHVH VKRXOG EH FRPPXQLFDWHG WR WKH VXSSOLHUV HIILFLHQWO\ DQG PDGH VXUH
WR EH LQFOXGHG LQ WKH VXSSOLHU FRQWUDFWV �+DHVVQHU HW DO�� ������ ,Q WKLV SURFHVV�
,.($ )RRG VKRXOG DOVR PDNH VXUH WR HVWDEOLVK URXWLQHV IRU WKH VXSSOLHUV WR SURYLGH
VXIILFLHQW SDFNDJLQJ VSHFLILFDWLRQV� ,I WKHVH WZR SURFHVVHV DUH HVWDEOLVKHG FRUUHFWO\�
LW ZRXOG ILUVW RI DOO PHDQ OHVV URRP IRU YDULHG LQWHUSUHWDWLRQV IURP VXSSOLHUV LQ
ZKDW LV H[SHFWHG RI WKH SDFNDJLQJ� ,W ZRXOG DOVR PHDQ WKDW ,.($ )RRG KDV WZR
SDFNDJLQJ GRFXPHQWV WR FRPSDUH� DQG FDQ PDNH VXUH WKH DFWXDO SDFNDJLQJ PDWFKHV
ZLWK WKH DJUHHG SDFNDJLQJ VROXWLRQ DQG ZKDW ,.($ )RRG H[SHFWHG� 7KH FRQWUDFWHG
UHTXLUHPHQWV DQG VSHFLILFDWLRQ FDQ DOVR VHUYH DV HYLGHQFH LI VRPHWKLQJ EUHDNV LQ
WKH VXSSO\ FKDLQ� WR VHH LI LW ZDV FRPSOLDQW ZLWK WKH UHTXLUHPHQWV RU QRW� %\ GRLQJ
VR� ,.($ )RRG KDV WKH SRVVLELOLW\ WR WUDFN GHYLDWLRQV DQG LVVXHV DQG VHH ZKHUH WKH\
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DUH URRWHG� DQG WKHQ LPSURYH WKLV WR SUHYHQW LW IURP UHFXUULQJ� +RZHYHU� WR UHFHLYH
WKH VSHFLILFDWLRQV IURP WKH VXSSOLHUV FDQ EH D FKDOOHQJLQJ WDVN� ,W LV VXJJHVWHG IRU
,.($ )RRG WR FOHDUO\ LQFOXGH WKH UHTXLUHPHQWV LQ WKH FRQWUDFWV� VR WKDW WKH
VXSSOLHUV DUH ZHOO DZDUH RI WKH H[SHFWDWLRQV� 7KH UHTXLUHPHQWV VKRXOG DOVR EH XVHG
LQ WKH VXSSOLHU VHOHFWLRQ� WR PDNH VXUH WKH EHVW SRVVLEOH VXSSOLHUV DUH VHOHFWHG DQG
WKDW WKHVH FRPSO\ ZHOO ZLWK ,.($ )RRG� ,.($ )RRG VKRXOG DOVR LQYHVW WLPH LQ
VWUHQJWKHQLQJ VXSSOLHU UHODWLRQVKLSV� VLQFH WKLV LV VKRZQ WR LQFUHDVH WKH FKDQFHV RI
DFFHVVLQJ WKH VSHFLILFDWLRQV UHTXLUHG �=LPRQ HW DO�� ������

:KLOH KDYLQJ WKH SURFHVV DURXQG UHTXLUHPHQWV DQG VSHFLILFDWLRQV LQ SODFH LV D JRRG
VWDUW IRU HYDOXDWLRQ DQG IROORZ XS� LW LV QRW HQRXJK� 7KH FDVH ILQGLQJV VKRZ WKDW
DOWKRXJK SDOOHWV VHQW IURP WKH VXSSOLHU WR WKH '& PXVW KDYH SDVVHG FHUWDLQ WHVWV�
WKLV LV QRW DOZD\V WKH FDVH� ,Q RUGHU WR RYHUFRPH WKLV SUREOHP DQG HQVXUH WKDW
VXSSOLHUV DFWXDOO\ OLYH XS WR WKH UHTXLUHPHQWV VHW DQG FRQWUDFWHG� ,.($ )RRG PXVW
VWDUW WR IROORZ XS RQ WKLV� ,W LV VXJJHVWHG WKDW WKH FRPSDQ\ VKRXOG SHUIRUP FKHFN
XSV ERWK DW WKH VXSSOLHU DV ZHOO DV DW WKH '&� WR EH DEOH WR HVWDEOLVK HDUO\ DV
SRVVLEOH LQ WKH VXSSO\ FKDLQ LI VRPHWKLQJ JRHV ZURQJ DQG WR PDNH VXUH WKH DFWRUV
FRPSO\ ZLWK WKH FRQWUDFWV� ,W LV VXJJHVWHG WR SHUIRUP FRQWLQXRXV FKHFN XSV� XQWLO
WKH SURFHVV LV WKRURXJKO\ HVWDEOLVKHG� PHDQLQJ WKDW WKH\ PD\ EH PRUH IUHTXHQWO\
SHUIRUPHG HDUO\ RQ WKDQ ZKHQ D SURGXFW LV UHDOO\ HVWDEOLVKHG RQ WKH PDUNHW� ,W
FRXOG EH UHGXFHG WR VHPLDQQXDOO\� LI DVVHVVHG WR ZRUN ZHOO� ,.($ )RRG VKRXOG DOVR
PDNH VXUH WR FUHDWH DQG HVWDEOLVK D URXWLQH IRU &, ZLWK VXSSOLHUV� E\ ILUVW PDNLQJ
VXUH WKH\ DUH FRPSOLDQW ZLWK WKH VHW UHTXLUHPHQWV� DQG WKHQ KDYH FRQWLQXRXV
HYDOXDWLRQ RI WKLV WR HQVXUH WKH\ NHHS RQ GRLQJ VR� )RU LQVWDQFH� PDNLQJ VXUH WKH
SDFNDJLQJ V\VWHP DFWXDOO\ SDVVHV WKH UHTXLUHG WHVWV DQG WKHQ FRQWLQXRXVO\
IROORZLQJ XS RQ WKLV DQG XVLQJ WKH HYDOXDWLRQ DV D EDVLV IRU LPSURYHPHQW�

/DVWO\� WKH SHUIRUPDQFH PHDVXUHPHQW LVVXH UHJDUGLQJ LQVXIILFLHQW UHSRUWLQJ LQ WKH
VXSSO\ FKDLQ VKRXOG DOVR EH ZRUNHG RQ WR LPSURYH WKH HIILFLHQF\� $V RI WRGD\� WKH
FODLPV WKDW DUH UHSRUWHG DW ,.($ )RRG DUH DOPRVW VROHO\ WKH RQHV ZLWK ILQDQFLDO
LQFHQWLYH� ,W DOVR DSSHDUV WKDW WKH RUJDQL]DWLRQ KDV DQ HQYLURQPHQW ZKHUH HQHUJ\ LV
IRFXVHG RQ TXLFNO\ SXWWLQJ RXW ILUHV LQVWHDG RI UHSRUWLQJ D SUREOHP� 7KH ODFN RI
UHSRUWLQJ PHDQV WKDW ,.($ )RRG FDQQRW EH DZDUH WKDW D SUREOHP H[LVWV DQG KDV QR
FKDQFH RI LPSURYLQJ LW� %DVHG RQ WKLV� LW LV FOHDU WKDW WKH RUJDQL]DWLRQ KDV WR PDNH
VXUH WR VWDUW UHSRUWLQJ SUREOHPV� HYHQ WKH VPDOOHU RQHV DQG QRQ�ILQDQFLDO RQHV� LQ
RUGHU WR HQDEOH FRQWLQXRXV LPSURYHPHQW RI WKH HIILFLHQF\ DQG HIIHFWLYHQHVV LQ WKH
VXSSO\ FKDLQ� 7R GR VR� ,.($ )RRG KDV WR LPSOHPHQW DQG IRFXV RQ D FXOWXUH RI
FRQWLQXRXV LPSURYHPHQW DQG D FXOWXUH RI WRWDO TXDOLW\ PDQDJHPHQW �6DOHKHHQ 	
+DELE� ������ DQG KHQFH HPSKDVL]H WKH LPSRUWDQFH RI UHSRUWLQJ� ,.($ )RRG
VKRXOG FOHDUO\ VWDWH DQG HVWDEOLVK DQ HQYLURQPHQW ZKHUH LPSURYHPHQW DQG
LQQRYDWLRQ LV GHHSO\ URRWHG� 6LQFH WKH RUJDQL]DWLRQ LV RXWVRXUFLQJ ELJ SDUWV RI LWV
VXSSO\ FKDLQ� LW ZLOO QRW EH HQRXJK WR RQO\ HVWDEOLVK WKLV LQWHUQDOO\� EXW LV DOVR
VRPHWKLQJ WKDW VKRXOG EH NHSW LQ PLQG ZKHQ VHOHFWLQJ VXSSOLHUV DQG RWKHU ORJLVWLFV
VHUYLFH SURYLGHUV� WR PDNH VXUH WKH\ DOLJQ ZLWK WKLV� ,.($ )RRG DOVR KDV WR ILQG
LQFHQWLYH� QRW RQO\ ILQDQFLDO� IRU HPSOR\HHV WR VWDUW UHSRUWLQJ� 7R ILQG HIIHFWLYH
LQFLWHPHQW FDQ EH FKDOOHQJLQJ� DQG QRW DOZD\V WKH ULJKW ZD\ WR JR LI QRW XVHG
SURSHUO\� 0DQDJHPHQW DW ,.($ )RRG VKRXOG LQYHVW WLPH LQ JHWWLQJ WR NQRZ WKH
RUJDQL]DWLRQ DQG ZKDW PRWLYDWHV SHRSOH� WR ILQG LQFHQWLYHV PRVW VXLWDEOH�
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6RPHWKLQJ WKDW LV VKRZQ WR LQFUHDVH LQFHQWLYH LV FROOHFWLYH ULVN DQG UHZDUG� DQG
PDNLQJ VXUH HPSOR\HHV IHHO OLNH WKH\ FDQ LQIOXHQFH DQG EH D SDUW RI FKDQJH
�6LPDWXSDQJ 	 6ULGKDUDQ� ������ )RU WKH UHSRUWLQJ DQG LWV LQFHQWLYH WR EH HIIHFWLYH�
HPSOR\HHV QHHG WR EH HGXFDWHG LQ KRZ WR UHSRUW� EXW DOVR LQ ZKDW EHQHILWV WKH
UHSRUWLQJ ZLOO KDYH IRU WKHP DQG IRU WKH RUJDQL]DWLRQ�

$ JRRG ZD\ WR PRWLYDWH HPSOR\HHV WR VWDUW UHSRUWLQJ LV WR VKRZ WKDW WKH
RUJDQL]DWLRQ WDNHV DFWLRQ IURP WKH UHSRUWV� 7KH FDVH ILQGLQJV VKRZ WKDW WKH
HPSOR\HHV DW ,.($ )RRG KDYH OLWWOH RU QR NQRZOHGJH DERXW ZKDW KDSSHQV ZLWK WKH
FODLPV ZKHQ WKH\ DUH UHSRUWHG� 7KLV KDV OHG WR WKH HPSOR\HHV KDYLQJ QR PRWLYDWLRQ
WR UHSRUW� VLQFH QR DFWLRQ LV VKRZQ WR EH WDNHQ ZLWK WKH LQIRUPDWLRQ SURYLGHG� %\
HGXFDWLQJ WKH RUJDQL]DWLRQ LQ ZKDW KDSSHQV ZLWK WKH FODLPV DIWHU EHLQJ UHSRUWHG�
WKH HPSOR\HHV ZLOO EH PRUH OLNHO\ WR UHSRUW DQ LVVXH LQ WKH IXWXUH NQRZLQJ WKH YDOXH
LW ZLOO SURYLGH� 'HSHQGLQJ RQ WKH SUREOHP WKDW ZDV UHSRUWHG� WKH DFWLRQ WDNHQ ZLOO
ORRN GLIIHUHQW� EXW PDNLQJ VXUH WKDW HPSOR\HHV NQRZ WKDW DFWLRQ ZLOO EH WDNHQ LV
ZKDW LV LPSRUWDQW �6LPDWXSDQJ 	 6ULGKDUDQ� ������ )LUVW RI DOO� ,.($ )RRG KDV WR
VWDUW E\ DFWXDOO\ XVLQJ WKH LQIRUPDWLRQ IURP UHSRUWLQJ LQ HYDOXDWLRQ DQG
LPSURYHPHQW ZRUN� $QRWKHU ZD\ WKDW LV UHOHYDQW IRU ,.($ )RRG LV WR PDNH WKH
GDWD DQG LQIRUPDWLRQ FROOHFWHG DYDLODEOH IRU HPSOR\HHV WKDW ZRXOG EHQHILW IURP WKH
UHSRUWV� )RU LQVWDQFH� WKH FODLPV DERXW SDFNDJLQJ DQG ZKDW LV QRW ZRUNLQJ� VKRXOG
EH UHSRUWHG WR WKH SDFNDJLQJ VROXWLRQ HQJLQHHUV� LQ RUGHU WR VHUYH DV D EDVLV IRU
LPSURYHPHQW RI WKH SDFNDJLQJ VROXWLRQV� $V RI WRGD\� WKLV LQIRUPDWLRQ LV QRW
DYDLODEOH� DQG ZLWKRXW SHUIRUPDQFH GDWD LW LV LPSRVVLEOH WR PDNH LPSURYHPHQWV RI
WKH SDFNDJLQJ VROXWLRQV� %\ UHSRUWLQJ DQG IROORZLQJ XS RQ LVVXHV� LW SURYLGHV D
YDOXDEOH RSSRUWXQLW\ WR UHIOHFW RQ SDVW H[SHULHQFHV DQG LGHQWLI\ DUHDV IRU
LPSURYHPHQW� ,W ZLOO DOORZ ,.($ )RRG WR JDLQ D EHWWHU XQGHUVWDQGLQJ RI ZKDW GLG
QRW ZRUN� DQG ZKDW FDQ EH PRGLILHG DQG LPSURYHG LQ WKH IXWXUH� ,I LPSURYLQJ WKH
V\VWHPV DQG WRROV IRU UHSRUWLQJ� GHVFULEHG LQ 6HFWLRQ ������ HPSOR\HHV VKRXOG DOVR
EH WUDLQHG LQ KRZ WR XVH WKHVH� DQG LPSURYHG WRROV ZLOO OHDG WR D PRUH HIILFLHQW
UHSRUWLQJ SURFHVV�

����� 6\VWHPV 	 7RROV

7KH WKLUG NH\ ILQGLQJ LV WKDW V\VWHPV DQG WRROV QHHG LPSURYHPHQWV WR VXSSRUW
,.($ )RRG RSHUDWLRQV� )LUVWO\� WKH FDVH ILQGLQJV LQGLFDWH WKDW WKH FXUUHQW V\VWHP
DQG SURFHGXUH IRU FODLPV LV WLPH FRQVXPLQJ PDNLQJ LW D ODFNLQJ SURFHVV� 7KLV FDQ
EH IXUWKHU DUJXHG VLQFH QRW HYHU\ GHYLDWLRQ LV UHSRUWHG� UHVXOWLQJ LQ GHYHORSHUV QRW
UHFHLYLQJ LQIRUPDWLRQ DERXW SDFNDJLQJ SHUIRUPDQFH� 7KH ILQGLQJV GHPRQVWUDWH WKDW
GHYHORSHUV VWUXJJOH WR LPSURYH SURGXFWV DQG SDFNDJLQJ HIILFLHQWO\ DQG
V\VWHPDWLFDOO\� OHDGLQJ WR SURORQJHG SRRU SHUIRUPDQFH LQ WKHVH DUHDV �-DJDQ 0RKDQ
5HGG\ HW DO�� ������ 7R LPSURYH WKLV SURFHVV� ,.($ ZRXOG EHQHILW IURP
LPSOHPHQWLQJ D QHZ ZRUNLQJ SURFHGXUH IRU WKH FODLP UHSRUWLQJ SURFHVV E\
LPSOHPHQWLQJ D QHZ V\VWHP LQFOXGLQJ DOO VWHSV IURP D FODLP EHLQJ PDGH �WKDW DOVR
LQFOXGH IHHGEDFN IURP HQG FRQVXPHUV� WR D FODLP�UHSRUW DUULYLQJ WR WKH VXLWDEOH
HPSOR\HHV� +RZHYHU� WKLV LV D VLJQLILFDQW FKDQJH DQG LQYHVWPHQW� $QRWKHU VROXWLRQ
FRXOG EH WR DFWLYHO\ ZRUN RQ LW E\ FOHDUO\ GHILQLQJ KRZ WKLV SURFHVV VKRXOG EH
SHUIRUPHG� LQFOXGLQJ DOO VWHSV DQG LGHQWLI\LQJ WKH GHSDUWPHQWV LQYROYHG DW HDFK
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VWDJH DQG KHQFH HQVXULQJ WKDW WKH LQIRUPDWLRQ UHDFKHV WKH UHOHYDQW HPSOR\HHV
�+ROPEHUJ� ������ %\ LPSOHPHQWLQJ WKLV FKDQJH� WLPH WKDW WRGD\ LV VSHQW RQ
KDQGOLQJ LQIRUPDWLRQ WKDW DFWXDOO\ GRHV QRW OHDG WR DQ\ LPSURYHPHQWV ZLOO LQVWHDG
KDYH JUHDW HIIHFWV RQ WKH SHUIRUPDQFHV RI WKH SDFNDJLQJ VROXWLRQV ZKLFK LQ WXUQ FDQ
KHOS HPSOR\HHV LQ LQLWLDO GHVLJQLQJ SKDVHV WR OHDUQ IURP SUHYLRXV PLVWDNHV�

0RUHRYHU� ,.($ )RRG VKRXOG LPSOHPHQW D V\VWHP VXSSRUWLQJ WKH RYHUDOO
RSHUDWLRQV LQ DQ LQWHJUDWHG ZD\� 7RGD\ WKHUH DUH VHYHUDO GLIIHUHQW V\VWHPV XVHG E\
GLIIHUHQW GHSDUWPHQWV� IURP 0� WR ([FHO� L)RRG DQG 4OLN6HQVH� %\ KDYLQJ WKLV
PDQ\ V\VWHPV IXUWKHU FRPSOLFDWHV DQ DOUHDG\ FRPSOH[ RUJDQL]DWLRQ VLQFH LW LQKLELWV
FROODERUDWLRQ DQG YLVXDOL]DWLRQ� +DYLQJ D PRUH LQWHJUDWHG V\VWHP ZRXOG IRVWHU
EHWWHU 6&2 DQG ZRXOG KHOS EUHDN WKH IXQFWLRQDO VLORV WKDW WRGD\ DUH VSUHDG DURXQG
WKH RUJDQL]DWLRQ� $ PRUH FURVV�IXQFWLRQDO RUJDQL]DWLRQ ZLWK D FRPPRQ V\VWHP DV D
IRXQGDWLRQ ZRXOG SURPRWH LQFUHDVHG RSHQQHVV �0HQW]HU HW DO�� ������ OHDGLQJ WR
EHWWHU SHUIRUPLQJ SDFNDJLQJ VROXWLRQV DQG LQFUHDVHG HIILFLHQF\� 7KLV VLQFH DOO
DVSHFWV ZRXOG EH FRQVLGHUHG ZKHQ GHVLJQLQJ D SURGXFW VXFK DV ORJLVWLFV� KDQGOLQJ
RI JRRGV� DGPLQLVWUDWLYH ZRUN DQG VXSSOLHU UHODWHG LQIRUPDWLRQ� )XUWKHU� WKLV
LQWHJUDWHG V\VWHP VKRXOG DOVR YLVXDOL]H RYHUDOO SHUIRUPDQFH VKRZLQJ UHOHYDQW .3,V
LPSRUWDQW IRU WKH HQWLUH ,.($ )RRG RSHUDWLRQ DV ZHOO DV WHDP VSHFLILF .3,V WKDW
ZLOO FRQWULEXWH WR DFKLHYLQJ WKH RYHUDOO JRDOV �<LQJ HW DO�� ������ ,GHDOO\� LW ZRXOG
DOVR EH EHQHILFLDO LI WKH FODLPV SURFHGXUH ZRXOG EH LQWHJUDWHG LQWR WKLV V\VWHP
PDNLQJ VXUH HYDOXDWLRQ SURFHVVHV JR VPRRWKO\� ,PSRUWDQW WR FRQVLGHU LV KRZ WR
LPSOHPHQW WKLV FKDQJH DV VHDPOHVVO\ DV SRVVLEOH� WDNLQJ LQWR DFFRXQW ERWK GDWD
PDQDJHPHQW DQG HPSOR\HH DWWLWXGHV �6FKHLQ� ������ 7KHUHIRUH� HIILFLHQW FKDQJH
PDQDJHPHQW SURFHGXUHV VKRXOG EH XWLOL]HG� LQFOXGLQJ DFWLYH OLVWHQLQJ WR DGGUHVV
DQ\ FRQFHUQV HPSOR\HHV PD\ KDYH DERXW WKH FKDQJH DQG FRQGXFWLQJ OHDUQLQJ
VHVVLRQV �6FKHLQ� ������ )RU DQ LQWHJUDWLYH V\VWHP WR FRQWULEXWH WR HYHQ KLJKHU
HIILFLHQF\ DQG KHQFH DOVR KLJKHU SHUIRUPDQFH� LW QHHGV WR EH LQWHJUDWHG ZLWK ERWK
VXSSOLHUV DQG FXVWRPHUV �UHWDLOHUV�� $GGLWLRQDOO\� LW ZRXOG EH SUHIHUUHG LI ,.($
)RRG¶V V\VWHPV ZHUH LQWHJUDWHG ZLWK WKH UHVW RI ,.($ DV ZHOO� HVSHFLDOO\ VLQFH RQH
JRDO ZLWK WKH DFTXLVLWLRQ RI %ULQJ LV WR LQWHJUDWH WKH WZR EXVLQHVVHV WR RQH XQLWHG
EXVLQHVV�

/DVWO\� ,.($ )RRG LV LQ QHHG RI D SODWIRUP FROOHFWLQJ DQG VWRULQJ LQIRUPDWLRQ
UHODWHG WR PDWHULDO VHOHFWLRQ IRU GLIIHUHQW SURGXFWV� VRPHWKLQJ WKDW LV PRUH
H[WHQVLYH DW WKH IXUQLWXUH GHSDUWPHQWV� +HUH� ,.($ )RRG FRXOG EHQHILW IURP WDNLQJ
LQVSLUDWLRQ IURP KRZ RWKHU GHSDUWPHQWV DSDUW IURP ,.($ )RRG ZRUN VLQFH WKH\
VHHP WR KDYH VWUXFWXUHG WKLV LQIRUPDWLRQ SODWIRUP LQ DQ HIIHFWLYH ZD\� +DYLQJ WKLV
W\SH RI SODWIRUP ZRXOG SURPRWH SDFNDJLQJ LQQRYDWLRQ DQG GHVLJQ �3nOVVRQ� ������
WDNLQJ LW WR WKH QH[W OHYHO DV DOO LQIRUPDWLRQ QHHGHG LV LQ WKH VDPH SODFH SUHVHQWHG
LQ D VWUXFWXUHG PDQQHU� 0RUHRYHU� KLVWRULF GDWD VKRXOG EH LQFOXGHG WKDW VKRZV ZKDW
KDV ZRUNHG LQ SUHYLRXV GHVLJQV DQG ZKDW KDV QRW� %\ GRLQJ VR� WKH HIILFLHQF\ LQ WKH
SURFHVV RI GHVLJQLQJ DQG UHGHVLJQLQJ SURGXFWV DQG SDFNDJHV ZLOO LQFUHDVH
GUDVWLFDOO\ DV LW ZLOO EH HDVLHU WR PDNH ZHOO LQIRUPHG GHFLVLRQV EDVHG RQ ERWK
WKHRU\ DQG SUHYLRXV H[SHULHQFH DQG ZLOO IXUWKHU UHVXOW LQ KLJKHU HIILFLHQF\
WKURXJKRXW WKH HQWLUH VXSSO\ FKDLQ �SnOVVRQ� ������
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7KLV FKDSWHU SURYLGHV WKH FRQFOXVLRQ RI WKH WKHVLV� 7KH FRQFOXVLRQ RI WKH WKHVLV¶V
SXUSRVH DQG 54 DUH GHVFULEHG DQG GLVFXVVHG LQ 6HFWLRQ ���� 7KH FKDSWHU WKHQ
SURYLGHV DQ H[SODQDWLRQ RI WKH SUDFWLFDO DQG WKHRUHWLFDO FRQWULEXWLRQ WR VFLHQFH LQ
6HFWLRQ ���� )XUWKHUPRUH� WKH OLPLWDWLRQV ZLWK WKH VWXG\� DORQJ ZLWK VXJJHVWHG
IXWXUH UHVHDUFK DUH SUHVHQWHG DW WKH HQG RI WKLV FKDSWHU�
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5HYLVLWLQJ WKH SXUSRVH RI WKLV WKHVLV ³WR DVVHVV WKH FXUUHQW VWDWH RI ZD\V RI ZRUNLQJ
ZLWK WUDQVSRUW SDFNDJLQJ VROXWLRQV� DV ZHOO DV XQGHUVWDQG ZKDW ORJLVWLFV SURFHVVHV
FDQ EH LPSURYHG WR LQFUHDVH HIILFLHQF\´� LW LV FRQFOXGHG WKDW WKH FRQGXFWHG VWXG\
KDV IXOILOOHG WKLV SXUSRVH� 6HFWLRQ ��� DQG ��� SUHVHQWV WKH FXUUHQW VWDWH RI ZRUNLQJ
ZLWKLQ WKH FDVH FRPSDQ\� ,.($ )RRG� E\ GHVFULELQJ WKH RUJDQL]DWLRQ DQG WKH
FXUUHQW VWDWH RI ZRUNLQJ ZLWKLQ GLIIHUHQW SURFHVVHV UHODWHG WR IRRG RSHUDWLRQV DQG
SDFNDJLQJ� 7KH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG SURYLGHV D FOHDU XQGHUVWDQGLQJ RI
ZKDW ORJLVWLFV SURFHVVHV DUH SHUIRUPLQJ ZHOO DQG QRW LQ WKH RUJDQL]DWLRQ� DQG VHUYH
DV D JRRG IRXQGDWLRQ ZKHQ LGHQWLI\LQJ ZKDW SURFHVVHV QHHG WR EH LPSURYHG LQ
RUGHU WR LQFUHDVH WKH HIILFLHQF\ LQ WKH VXSSO\ FKDLQ� ZKLFK LV WKH VHFRQG SDUW RI WKH
SXUSRVH RI WKLV WKHVLV� ,W DOVR SUHVHQWV UHFRPPHQGDWLRQV RI ZKDW KDV WR EH
LPSURYHG ZLWKLQ WKH FRPSDQ\ LQ RUGHU WR JDLQ PRUH FRPSHWLWLYHQHVV DQG FOLPDWH
SHUIRUPDQFH� /DVWO\� WKH DYHQXHV IRU LPSURYHPHQW SUHVHQW WKUHH NH\ DUHDV WKDW DUH
LGHQWLILHG DV WKH PRVW FULWLFDO RQHV WR LPSURYH� 7KH VHFWLRQ DOVR JLYHV DQ
XQGHUVWDQGLQJ RI KRZ WKHVH LPSURYHPHQWV ZLOO UHVXOW LQ LQFUHDVHG HIILFLHQF\� DQG
KHQFH IXOILOO WKH SXUSRVH RI WKLV VWXG\�

����� 5HVHDUFK 4XHVWLRQ &RQFOXVLRQ

,Q RUGHU WR XQGHUVWDQG KRZ IRRG RSHUDWLRQV FDQ EH LPSURYHG WR LQFUHDVH VXSSO\
FKDLQ HIILFLHQF\� WKH FXUUHQW ZD\V RI ZRUNLQJ ILUVW KDV WR EH XQGHUVWRRG� 7R GR WKLV�
D VLQJOH FDVH VWXG\ ZDV FRQGXFWHG DQG VHYHUDO XQLWV RI DQDO\VLV ZHUH VWXGLHG LQ WKH
FDVH� 7KLV ZDV SHUIRUPHG E\ LQWHUYLHZV� GLUHFW�REVHUYDWLRQV� GRFXPHQWV DQG
DUFKLYDO UHFRUGV� WR XQGHUVWDQG WKH VWXGLHG FDVH FRPSDQ\ DQG LWV IRRG RSHUDWLRQV�
7KH LQWHUYLHZV ZHUH FRGHG XVLQJ RSHQ FRGLQJ� DQG WKH UHVW RI WKH FROOHFWHG GDWD
ZDV WKHQ VWUXFWXUHG DQG DQDO\]HG XVLQJ VXSSO\ FKDLQ PDSSLQJ� DV ZHOO DV WZR
GLIIHUHQW VFRUHFDUGV� SDFNDJLQJ SHUIRUPDQFH PHWKRGRORJ\ DQG SDFNDJLQJ
LQQRYDWLRQ VFRUHFDUG� 7KH VFRUHFDUGV ZHUH DOVR XVHG DV D ZD\ WR SUHVHQW WKH
SDWWHUQV IRXQG LQ WKH GDWD� DQG ZHUH WKHQ IXUWKHU XVHG ZLWKLQ WKH DQDO\VLV RI WKH
RSHUDWLRQV DQG FXUUHQW ZD\V RI ZRUNLQJ LQ WKH FRPSDQ\� 7KLV UHVXOWHG LQ WKH
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LGHQWLILFDWLRQ RI H[LVWLQJ FKDOOHQJHV DQG RSSRUWXQLWLHV LQ WKH VXSSO\ FKDLQ
RSHUDWLRQV�

7KH UHVXOW RI WKH DQDO\VLV ZDV WKUHH NH\ FDVH ILQGLQJV WKDW ZHUH LGHQWLILHG DV FULWLFDO
DUHDV RI LPSURYHPHQW WR HQDEOH LPSURYHPHQW RI HIILFLHQF\ LQ WKH VXSSO\ FKDLQ�
7KHVH NH\ ILQGLQJV DUH� XQLI\ WKH YLVLRQ� HYDOXDWH DQG IROORZ XS� V\VWHPV DQG WRROV�
,W ZDV DOVR IRXQG WKDW WR EH DEOH WR LPSURYH WKH HIILFLHQF\ RI WKH VXSSO\ FKDLQ IRRG
RSHUDWLRQV� WKH FRQQHFWLRQV EHWZHHQ WKHVH DUHDV KDYH WR EH LPSOHPHQWHG DQG
IXUWKHU GHYHORSHG E\ WKH PDQDJHPHQW DW WKH FDVH FRPSDQ\� 7KLV ZDV IRXQG E\
LQYHVWLJDWLQJ WKH FXUUHQW VWDWH RI WKH SURFHVVHV ZLWK WKH H[LVWLQJ WKHRU\� ZKLFK ZDV
DOVR XVHG WR VWDWH WKH VXJJHVWLRQV IRU WKH FDVH FRPSDQ\ UHJDUGLQJ ZKDW FKDOOHQJHV
WR DGGUHVV DQG KRZ WR DGGUHVV WKHVH�

7DNLQJ WKHVH ILQGLQJV DQG VXJJHVWLRQV LQWR DFFRXQW� LW LV IRXQG WKDW WKH 54� +RZ
FDQ IRRG SDFNDJLQJ RSHUDWLRQV EH LPSURYHG WR LQFUHDVH VXSSO\ FKDLQ HIILFLHQF\"� LV
VXFFHVVIXOO\ IXOILOOHG� 7KH FXUUHQW IRRG SDFNDJLQJ RSHUDWLRQV DUH GHVFULEHG DQG
SUHVHQWHG ZLWK WKH KHOS RI VXSSO\ FKDLQ PDSSLQJ� DV ZHOO DV WKH SDFNDJLQJ
SHUIRUPDQFH PHWKRGRORJ\ WKDW JLYHV FOHDU H[DPSOHV RQ KRZ VRPH SDFNDJLQJ
V\VWHPV DUH SHUIRUPLQJ LQ WKH VXSSO\ FKDLQ� 7KH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG
UHYHDOV WKH FKDOOHQJHV DQG RSSRUWXQLWLHV LQ WKH VSHFLILF SURFHVVHV LQ WKH RSHUDWLRQV�
XVLQJ WKH SDFNDJLQJ SHUIRUPDQFH DV FRPPRQ JURXQG WR VWDQG RQ ZKHQ PRWLYDWLQJ
WKH SHUIRUPDQFH� 7KLV LV DOVR IXUWKHU GHHSHQHG ZLWK WKH FROOHFWHG GDWD WKURXJK
LQWHUYLHZV DQG DUFKLYDO UHFRUGV WKDW VXUIDFH WKH FKDOOHQJHV SUHVHQW LQ WKH FRPSDQ\�
/DVWO\� ZLWK EDVLV LQ WKH OLWHUDWXUH� VSHFLILF VXJJHVWLRQV RQ KRZ WR LPSURYH WKH
FKDOOHQJHV DUH IRXQG� DQG WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG LV XVHG WR H[SODLQ
KRZ WKHVH FDQ EH ZRUNHG RQ LQ RUGHU WR LPSURYH WKH IRRG SDFNDJLQJ RSHUDWLRQV DQG
KHQFH WKH VXSSO\ FKDLQ HIILFLHQF\�
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7KH SUDFWLFDO FRQWULEXWLRQV RI WKLV VWXG\ DUH PDQ\� )LUVW RI DOO� WKH ILQGLQJV DQG
VXJJHVWHG LPSURYHPHQWV DW ,.($ )RRG ZRXOG FRQWULEXWH WR EHWWHU SUDFWLFH DW WKH
FRPSDQ\� 6LQFH WKH VWXG\ LQYROYHV DOO SURFHVVHV UHODWHG WR SDFNDJLQJ LQQRYDWLRQ� LW
LV EHOLHYHG WKDW FRPSDQLHV FDQ LGHQWLI\ VLPLODULWLHV EHWZHHQ ,.($ )RRG DQG LWV
RZQ RSHUDWLRQV� DQG KHQFH WDNH OHDUQLQJV IURP WKH VXJJHVWHG DYHQXHV WR
LPSURYHPHQWV� &RQVLGHULQJ WKH VWXG\ EHLQJ D FDVH VWXG\� LW LV GLIILFXOW WR JHQHUDOL]H
WKH ILQGLQJV� +RZHYHU� WKH FDVH FRPSDQ\ FDQ XVH WKH ILQGLQJV DQG WKH VXJJHVWLRQV
WR LPSURYH WKH HIILFLHQF\ RI WKHLU VXSSO\ FKDLQ VLQFH LW SRLQWV RXW WKH RSSRUWXQLWLHV
WR LPSURYH WKH IRRG SDFNDJLQJ RSHUDWLRQV� 2WKHU FRPSDQLHV FDQQRW GUDZ
FRQFOXVLRQV IURP WKH VWXG\¶V ILQGLQJV� EXW LW FDQ UDWKHU EH H\H RSHQLQJ IRU RWKHU
FRPSDQLHV LQ ZKDW WKH\ VKRXOG HYDOXDWH ZLWKLQ WKHLU RSHUDWLRQV� 7KH PHWKRG XVHG
FDQ VHUYH DV DQ H[DPSOH RQ ERWK ZKDW WR HYDOXDWH DQG KRZ WR HYDOXDWH LW� 7KH
FRPSDQLHV FDQ SRWHQWLDOO\ VHH UHFRJQLWLRQ LQ WKH SURFHVVHV H[LVW DQG DUH EHQHILFLDO
WR HYDOXDWH� 7KH\ FDQ XVH D VLPLODU PHWKRG WR LQYHVWLJDWH WKHLU SDFNDJLQJ
RSHUDWLRQV� DQG ZKHUH WKHLU VWUHQJWKV DQG ZHDNQHVVHV DUH ORFDWHG�
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)XUWKHUPRUH� WKH WKHRUHWLFDO FRQWULEXWLRQ RI WKH VWXG\ LV ILUVW RI DOO UHJDUGLQJ WKH
VFRUHFDUGV XVHG LQ WKH WKHVLV� DV WKH\ VKRZ D FOHDU XQGHUVWDQGLQJ RI H[DPSOHV RQ
KRZ WR XVH DQG DSSO\ WKH GLIIHUHQW IUDPHZRUNV� 6LQFH WKH IUDPHZRUNV DUH PRGLILHG
WR IXUWKHU VXLW WKH FDVH VWXGLHG� LW FRQWULEXWHV DV WKH VFRUHFDUGV KDYH EHHQ UHILQHG WR
DOVR EH UHOHYDQW IRU D QRQ SURGXFLQJ FRPSDQ\� $GGLWLRQDOO\� WKH WKHVLV FRXOG
FRQWULEXWH WR WKH WKHRUHWLFDO NQRZOHGJH RI KRZ D FRPSDQ\ ZLWKLQ WKH IRRG ILHOG FDQ
RSWLPL]H WKHLU RSHUDWLRQV DQG KHQFH LPSURYH WKH HIILFLHQF\� 7KLV LV EDVHG RQ ,.($
)RRG EHLQJ D ZHOO�HVWDEOLVKHG FRPSDQ\ WKDW KDQGOHV ODUJH PDUNHWV DOO RYHU WKH
ZRUOG� DV ZHOO DV KDYLQJ ZHOO�IXQFWLRQLQJ ORJLVWLFV IRU SURGXFWV�

��� /,0,7$7,216 2) 7+( 678'<

7KLV WKHVLV LV OLPLWHG WR RQO\ DQDO\]H WKH )6& DQG WKH WUDQVSRUW SDFNDJLQJ VROXWLRQV
IURP D ORFDO UDQJH SHUVSHFWLYH� PHDQLQJ WKDW SULPDULO\ LW KDV EHHQ WKH 6ZHGLVK
PDUNHW DQG IXUWKHU� WKH VRXWK RI 6ZHGHQ WKDW KDV EHHQ LQYHVWLJDWHG� 6RPH UHVXOWV
PD\ EH DIIHFWHG� L�H� WKH SHUIRUPDQFH RI SODQW EDOOV� ELVFXLWV ZLWK
UDVSEHUU\�FKRFRODWH ILOOLQJ DQG ELVFXLWV ��� J ZKLFK LQ WKLV WKHVLV DUH VWDWHG WR
SHUIRUP UDWKHU ZHOO� +RZHYHU� WKHVH SURGXFWV ZHUH LQYHVWLJDWHG VLQFH WKRVH KDG
EHHQ UHSRUWHG DV XQGHUSHUIRUPLQJ SURGXFWV LQ D JOREDO VHWWLQJ� 2Q WKH VDPH WKHPH�
RQO\ ILYH SURGXFWV ZHUH LQYHVWLJDWHG PRUH WKRURXJKO\ ZKLFK DOVR FDQ KDYH DQ
HIIHFW RQ IRXQG UHVXOWV� HVSHFLDOO\ VLQFH WKUHH RI WKHP ZHUH IRXQG WR SHUIRUP ZHOO�
7KLV PHDQV WKDW WKH FRQFOXVLRQV PDGH DUH EDVHG RQ TXLWH D QDUURZ GDWDVHW� :K\ WKH
QXPEHU RI SURGXFWV ZHUH UHODWLYHO\ ORZ� ZDV GXH WR WLPH FRQVWUDLQWV DQG PDNLQJ
WKH VWXG\ IHDVLEOH WR H[HFXWH� 7KH VDPH UHDVRQLQJ LV EHKLQG WKH GHFLVLRQ WR RQO\
H[DPLQH RQH UHWDLOHU� +RZHYHU� DOO RI WKHVH GHFLVLRQV OHDG WR D OHVV UREXVW
IRXQGDWLRQ IRU GUDZLQJ FRQFOXVLRQV�

)XUWKHU� RQO\ RQH FDVH VWXG\ ZDV FRQGXFWHG ZKLFK DOVR FDQ UHVXOW LQ D RQH VLGHG
SHUVSHFWLYH RI ZKDW FKDOOHQJHV DQG RSSRUWXQLWLHV H[LVW ZLWK SDFNDJLQJ VROXWLRQV
DQG RSHUDWLRQV LQ D )6&� 7KHUHIRUH WKLV WKHVLV GRHV QRW VWDWH WKH FKDOOHQJHV LQ WKLV
FDVH DV JHQHUDO� +RZHYHU� DVVXPSWLRQV FDQ EH PDGH WKURXJK RWKHU UHVHDUFK WKDW
VRPH RI WKHVH SUREOHPV DUH FRPPRQ VLQFH RUJDQL]DWLRQDO DQG SURFHVV RSWLPL]DWLRQ
LV FRPSOH[ WR DFKLHYH� $GGLWLRQDOO\� WKH UHFRPPHQGDWLRQV PDGH LQ WKLV WKHVLV DUH
QRW VSHFLILF LQ WHUPV RI KRZ WKHVH VKRXOG EH SHUIRUPHG� ,QVWHDG LW LV SUHVHQWHG ZKDW
QHHGV WR EH LPSURYHG DQG QRW DV PXFK KRZ VLQFH WKHUH DUH PDQ\ GLIIHUHQW ZD\V DQ
LPSURYHPHQW FDQ EH SHUIRUPHG VXFK DV GLIIHUHQW W\SHV RI VXSSRUWLQJ V\VWHPV DQG
FRPPXQLFDWLRQ PHWKRGV� 7KH FDVH FRPSDQ\ WKHPVHOI QHHGV WR GHFLGH ZKDW
PHWKRGV DUH VXLWHG WR ILW WKHLU RUJDQL]DWLRQ DQG LWV SHUVRQQHO WR DFKLHYH WKH EHVW
SRVVLEOH UHVXOWV�

��� )8785( 5(6($5&+

)RU IXWXUH UHVHDUFK WKHUH DUH PRUH SDFNDJLQJ V\VWHP VROXWLRQV WKDW ZRXOG EH
LQWHUHVWLQJ WR H[DPLQH LQ FORVHU GHWDLO� 7KLV� EHFDXVH WKHUH DUH VHYHUDO LWHPV WKDW

���



DSSHDUHG DV SUREOHPDWLF GXULQJ WKH VWXG\� 5HODWHG WR WKRVH SURGXFWV� WKH
DVVXPSWLRQ LV PDGH WKDW LI WKHVH DUH XQGHUSHUIRUPLQJ LQ D ORFDO UDQJH� WKHUH PD\ EH
HYHQ ELJJHU LVVXHV LQ D JOREDO FRQWH[W� $ IHZ H[DPSOHV RI SUREOHPDWLF SURGXFWV
LQFOXGH� ³/nQJOXU´ ZKLFK RIWHQ KDV EURNHQ FRUQHUV LQ LWV VHFRQGDU\ SDFNDJLQJ�
³3nWnU´ ZKLFK ORVHV LWV DLUWLJKW IXQFWLRQ DQG %HDUQDLVH VDXFH ZKLFK LV SDFNHG LQ D
SODVWLF FRQWDLQHU WKDW HDVLO\ UXSWXUHV�

0RUHRYHU� LW ZRXOG EH EHQHILFLDO WR VWXG\ RWKHU FRPSDQLHV ZLWKLQ WKH IRRG LQGXVWU\
WR GHWHUPLQH LI WKHUH DUH FRPPRQ FKDOOHQJHV H[LVWLQJ DFURVV WKHVH SURFHVVHV IURP D
EURDGHU SHUVSHFWLYH� 'RLQJ VR FRXOG WKHQ OHDG WR D EHWWHU XQGHUVWDQGLQJ RI ZK\
VRPH DFWLYLWLHV DQG SURFHVVHV DUH PRUH GLIILFXOW WR KDQGOH HIILFLHQWO\ DQG KRZ WKHVH
FKDOOHQJHV FRXOG EH DGGUHVVHG� $GGLWLRQDOO\� LW ZRXOG EH LQWHUHVWLQJ WR LQYHVWLJDWH
WKH SHUIRUPDQFH RI WKH HQWLUH )6& DW ,.($ VLQFH LW SURYLGHV UHVXOWV FORVHU WR
UHDOLW\� KLJKOLJKWLQJ ZKDW FKDOOHQJHV VKRXOG EH KLJKHVW SULRULWL]HG� )XUWKHUPRUH� LW
FRXOG EH H[SORUHG KRZ WKH UHFRPPHQGDWLRQV FRXOG EH LPSOHPHQWHG LQ PRUH GHWDLO�
7KDW ZRXOG UHTXLUH PRUH H[WHQVLYH LQIRUPDWLRQ DQG XQGHUVWDQGLQJ RI WKH
RUJDQL]DWLRQ� PHDQLQJ WKDW WKLQJV VXFK DV IXQFWLRQDO DQG RUJDQL]DWLRQDO FXOWXUH�
KLVWRULF DFWLRQV� YLVLRQV DQG ILQDQFLDO FDSDELOLWLHV ZRXOG KDYH WR EH H[SORUHG� 7KLV
WR XQGHUVWDQG WKH HIIHFWV GLIIHUHQW DFWLRQV ZRXOG KDYH RQ WKH SURFHVVHV DQG LI WKH\
ZRXOG FRQWULEXWH WR LPSURYHPHQWV LQ WKH VXSSO\ FKDLQ�
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5()(5(1&(6

$NRQ� 7�� ,VODP� 5�� 0RQMXU� (� ,� ������� 6XSSO\ &KDLQ 0DQDJHPHQW DQG
/RJLVWLFV� +RZ ,PSRUWDQW ,QWHUFRQQHFWLRQ ,V IRU %XVLQHVV 6XFFHVV� -RXUQDO
RI %XVLQHVV DQG 0DQDJHPHQW ������ GRL� ��������RMEP������������

$LWNHQ� -�� %R]DUWK� &�� *DUQ� :� ������� 7R HOLPLQDWH RU DEVRUE VXSSO\ FKDLQ
FRPSOH[LW\� D FRQFHSWXDO PRGHO DQG FDVH VWXG\� 6XSSO\ &KDLQ 0DQDJHPHQW�
$Q ,QWHUQDWLRQDO -RXUQDO� SS� ��� ±����
KWWS���G[�GRL�RUJ���������6&0������������� �$FFHVVHG �����������

$XQJ� 0�0� 	 &KDQJ� <� 6� ������� 7UDFHDELOLW\ LQ D IRRG VXSSO\ FKDLQ� 6DIHW\ DQG
TXDOLW\ SHUVSHFWLYHV� )RRG &RQWURO� ��� SS� ��������
KWWSV���GRL�RUJ���������M�IRRGFRQW������������ �$FFHVVHG �����������

%LOOHUXG ������� )LYH NH\ SDFNDJLQJ�LQGXVWU\ WUHQGV WR ORRN RXW IRU LQ �����
KWWSV���ZZZ�ELOOHUXG�FRP�WUHQGV�DQG�FDVHV�DOO�ILYH�NH\�SDFNDJLQJ�LQGXVWU\�W
UHQGV�WR�ORRN�RXW�IRU�LQ����� �$FFHVVHG �����������

&DJOLDQR� 5�� &DQLDWR� )�� &RUVR� 0�� 6SLQD� *� ������� &ROODERUDWLYH LPSURYHPHQW
LQ WKH H[WHQGHG PDQXIDFWXULQJ HQWHUSULVH� OHVVRQV IURP DQ DFWLRQ UHVHDUFK
SURFHVV� 3URGXFWLRQ 3ODQQLQJ 	 &RQWURO� ������ SS� ���±����
KWWSV���GRL�RUJ�OXGZLJ�OXE�OX�VH�������������������������� �$FFHVVHG
�����������

&DUWHU� 1�� %U\DQW�/XNRVLXV� '�� 'L&HQVR� $�� %O\WKH� -�� 1HYLOOH� $� -� ������� 7KH
8VH RI 7ULDQJXODWLRQ LQ 4XDOLWDWLYH 5HVHDUFK� 2QFRO 1XUV )RUXP
������������ GRL� �����������21)��������� 30,'� ���������

&KDH� %� ������� 'HYHORSLQJ NH\ SHUIRUPDQFH LQGLFDWRUV IRU VXSSO\ FKDLQ� DQ
LQGXVWU\ SHUVSHFWLYH� 6XSSO\ &KDLQ 0DQDJHPHQW� $Q ,QWHUQDWLRQDO -RXUQDO�
SS� ���±���� GRL��������������������������

&KDQG� 3�� .XPDU� $�� 7KDNNDU� -�� *KRVK� .� .� ������� 'LUHFW DQG PHGLDWLRQ
HIIHFW RI VXSSO\ FKDLQ FRPSOH[LW\ GULYHUV RQ VXSSO\ FKDLQ SHUIRUPDQFH� DQ
HPSLULFDO HYLGHQFH RI RUJDQL]DWLRQDO FRPSOH[LW\ WKHRU\� ,QWHUQDWLRQDO
-RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ 0DQDJHPHQW ������ SS� �������� GRL�
��������,-230�������������

&KHQJ� &�<�� &KHQ� 7�/�� &KHQ� <�<� ������� $Q DQDO\VLV RI WKH VWUXFWXUDO
FRPSOH[LW\ RI VXSSO\ FKDLQ QHWZRUNV� $SSOLHG 0DWKHPDWLFDO 0RGHOOLQJ

���



��������� SS� ���������� KWWSV���GRL�RUJ���������M�DSP������������
�$FFHVVHG ���������

&ROLFFKLD� &�� &UHD]]D� $�� 1Rq� &�� 6WUR]]L� )� ������� ,QIRUPDWLRQ VKDULQJ LQ
VXSSO\ FKDLQV� D UHYLHZ RI ULVNV DQG RSSRUWXQLWLHV XVLQJ WKH V\VWHPDWLF
OLWHUDWXUH QHWZRUN DQDO\VLV �6/1$�� 6XSSO\ &KDLQ 0DQDJHPHQW� $Q
,QWHUQDWLRQDO -RXUQDO� SS� �±���
KWWS���G[�GRL�RUJ���������6&0������������� �$FFHVVHG �����������

&UR[WRQ� .� *DUFLD�'DVWXJXH� 6� /DPEHUW� '� 5RJHUV� '� ������� 7KH 6XSSO\ &KDLQ
0DQDJHPHQW 3URFHVVHV� 7KH ,QWHUQDWLRQDO -RXUQDO RI /RJLVWLFV 0DQDJHPHQW
������
KWWSV���ZZZ�HPHUDOG�FRP�LQVLJKW�FRQWHQW�GRL���������������������������
IXOO�SGI �$FFHVVHG ����������

'DUNR� (� 2� 	 9ODFKRV� ,� ������� &UHDWLQJ 9DOXDEOH 5HODWLRQVKLSV ZLWK
7KLUG�3DUW\ /RJLVWLFV ��3/� 3URYLGHUV� $ 0XOWLSOH�&DVH 6WXG\� /RJLVWLFV�
����� KWWSV���GRL�RUJ���������ORJLVWLFV������� �$FFHVVHG �����������

'HORLWWH ������� 7KH 6XVWDLQDEOH &RQVXPHU ����� 'HORLWWH�
KWWSV���ZZZ��GHORLWWH�FRP�XN�HQ�SDJHV�FRQVXPHU�EXVLQHVV�DUWLFOHV�VXVWDLQ
DEOH�FRQVXPHU�KWPO �$FFHVVHG �����������

'RPLQLF� & ������� 3DFNDJLQJ /RJLVWLFV 3HUIRUPDQFH� >/LFHQWLDWH 7KHVLV�
3DFNDJLQJ /RJLVWLFV@ 3DFNDJLQJ /RJLVWLFV� /XQG 8QLYHUVLW\�

'RKHUW\� 6� 	 +R\OH� 6� ������ 6XSSO\ &KDLQ 'HFDUERQLVDWLRQ� 7KH 5ROH RI
/RJLVWLFV DQG 7UDQVSRUWDWLRQ LQ 5HGXFLQJ 6XSSO\ &KDLQ &DUERQ (PLVVLRQV�
ZZZ�JUHHQHFRQRP\SRVW�FRP�JUHHQ�VXSSO\�FKDLQVWXGLHV �$FFHVVHG
�����������

'6 6PLWK ������� 33:5� 7KH 3DFNDJLQJ DQG 3DFNDJLQJ :DVWH 5HJXODWLRQ
([SODLQHG� '6 6PLWK�
KWWSV���ZZZ�GVVPLWK�FRP�PHGLD�RXU�VWRULHV��������SSZU�WKH�SDFNDJLQJ�DQ
G�SDFNDJLQJ�ZDVWH�UHJXODWLRQ�H[SODLQHG �$FFHVVHG �����������

(GPRQGVRQ� $P\ &�� &DVFLDUR� 7L]LDQD� 	 -DQJ� 6XMLQ� ������� &URVV�6LOR
/HDGHUVKLS� +DUYDUG %XVLQHVV 5HYLHZ�
KWWSV���KEU�RUJ���������FURVV�VLOR�OHDGHUVKLS �$FFHVVHG �����������

(LVHQEHUJ� -XOLD� 	 0DWWDUHOOL� (OLVD� ������� %XLOGLQJ %ULGJHV LQ *OREDO 9LUWXDO
7HDPV� 7KH 5ROH RI 0XOWLFXOWXUDO %URNHUV LQ 2YHUFRPLQJ WKH 1HJDWLYH
(IIHFWV RI ,GHQWLW\ 7KUHDWV RQ .QRZOHGJH 6KDULQJ $FURVV 6XEJURXSV�
-RXUQDO RI ,QWHUQDWLRQDO 0DQDJHPHQW� ����� �������

(OOUDP� /� 0� ������� 7KH 8VH RI WKH &DVH 6WXG\ 0HWKRG LQ /RJLVWLFV 5HVHDUFK�
-RXUQDO RI %XVLQHVV /RJLVWLFV ������ V� �������
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(VSHU� 7HUU\�� 'HIHH� &� &OLIIRUG� 	 0HQW]HU� -RKQ� ������� $ IUDPHZRUN RI VXSSO\
FKDLQ RULHQWDWLRQ� 7KH ,QWHUQDWLRQDO -RXUQDO RI /RJLVWLFV� ������ '2,
�������������������������

(XURSHDQ &RXQFLO ������� 3DFNDJLQJ� &RXQFLO DQG 3DUOLDPHQW VWULNH D GHDO WR
PDNH SDFNDJLQJ PRUH VXVWDLQDEOH DQG UHGXFH SDFNDJLQJ ZDVWH LQ WKH (8�
&RXQFLO RI WKH (XURSHDQ 8QLRQ�
KWWSV���ZZZ�FRQVLOLXP�HXURSD�HX�HQ�SUHVV�SUHVV�UHOHDVHV������������SDFND
JLQJ�FRXQFLO�DQG�SDUOLDPHQW�VWULNH�D�GHDO�WR�PDNH�SDFNDJLQJ�PRUH�VXVWDL
QDEOH�DQG�UHGXFH�SDFNDJLQJ�ZDVWH�LQ�WKH�HX� �$FFHVVHG �����������

(XURSHDQ &RPPLVVLRQ ������� 3DFNDJLQJ ZDVWH� (XURSHDQ &RPPLVVLRQ�
KWWSV���HQYLURQPHQW�HF�HXURSD�HX�WRSLFV�ZDVWH�DQG�UHF\FOLQJ�SDFNDJLQJ�ZD
VWHBHQ �$FFHVVHG �����������

(XURSHDQ &RPPLVVLRQ �����D�� /DEHOOLQJ DQG SDFNDJLQJ� (XURSHDQ &RPPLVVLRQ�
KWWSV���WUDGH�HF�HXURSD�HX�DFFHVV�WR�PDUNHWV�HQ�FRQWHQW�ODEHOOLQJ�DQG�SDFND
JLQJ �$FFHVVHG �����������

(XURSHDQ &RPPLVVLRQ �����E�� )RRG &RQWDFW 0DWHULDOV� (XURSHDQ &RPPLVVLRQ�
KWWSV���IRRG�HF�HXURSD�HX�VDIHW\�FKHPLFDO�VDIHW\�IRRG�FRQWDFW�PDWHULDOVBHQ
�$FFHVVHG �����������

(XURSHDQ (QYLURQPHQWDO %XUHDX ������� 'LVSRVDEOH SDSHU�EDVHG IRRG SDFNDJLQJ�
WKH IDOVH VROXWLRQ WR WKH SDFNDJLQJ ZDVWH FULVLV� (%%�
KWWSV���HHE�RUJ�ZS�FRQWHQW�XSORDGV���������3DSHU�EDVHG�SDFNDJLQJ�UHSRUW��
�SGI �$FFHVVHG �����������

(XURSHDQ 3DUOLDPHQW �����D�� 1HZ (8 UXOHV WR UHGXFH� UHXVH DQG UHF\FOH
SDFNDJLQJ� (XURSHDQ 3DUOLDPHQW�
KWWSV���ZZZ�HXURSDUO�HXURSD�HX�QHZV�HQ�SUHVV�URRP���������,35������Q
HZ�HX�UXOHV�WR�UHGXFH�UHXVH�DQG�UHF\FOH�SDFNDJLQJ �$FFHVVHG
�����������

(XURSHDQ 3DUOLDPHQW �����E�� 3ODVWLF ZDVWH DQG UHF\FOLQJ LQ WKH (8� IDFWV DQG
ILJXUHV� (XURSHDQ 3DUOLDPHQW�
KWWSV���ZZZ�HXURSDUO�HXURSD�HX�WRSLFV�HQ�DUWLFOH���������672������SODVW
LF�ZDVWH�DQG�UHF\FOLQJ�LQ�WKH�HX�IDFWV�DQG�ILJXUHV �$FFHVVHG �����������

(XURSHDQ 3DUOLDPHQW �����F�� 5HYLVLRQ RI WKH 3DFNDJLQJ DQG 3DFNDJLQJ :DVWH
'LUHFWLYH� (XURSHDQ 3DUOLDPHQW�
KWWSV���ZZZ�HXURSDUO�HXURSD�HX�5HJ'DWD�HWXGHV�%5,(�������������(356
B%5,������������B(1�SGI �$FFHVVHG �����������

)DONKHLPHU� -HVSHU� 	 +HLGH� 0DWV� ������� 5HVHDUFK +DQGERRN RQ 6WUDWHJLF
&RPPXQLFDWLRQ� &K�� ,QWURGXFWLRQ� WKH HPHUJHQW ILHOG RI VWUDWHJLF
FRPPXQLFDWLRQ� KWWSV���GRL�RUJ�OXGZLJ�OXE�OX�VH����������������������

���
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)HOLFLDQR 5� -�� *X]PiQ�/XQD� 3�� %RXp� *�� 0DXULFLR�,JOHVLDV� 0�� +RVSLGR� $��
0HPEUp� -�0� ������� 6WUDWHJLHV WR PLWLJDWH IRRG VDIHW\ ULVN ZKLOH
PLQLPL]LQJ HQYLURQPHQWDO LPSDFWV LQ WKH HUD RI FOLPDWH FKDQJH� 7UHQGV LQ
)RRG 6FLHQFH 	 7HFKQRORJ\ ���� SS� ��������
KWWSV���GRL�RUJ���������M�WLIV������������ �$FFHVVHG �����������

)ROWLQ� 3� 	 1DJ\� -� ������� 7KH (IIHFWV RI 6XSSO\ &KDLQ &RPSOH[LW\ RQ
5HVLOLHQFH ± $ 6LPXODWLRQ %DVHG 6WXG\� 6FLHQWLILF -RXUQDO RI /RJLVWLFV ��
���� SS� �������� KWWSV���GRL�RUJ����������-�/2*��������� �$FFHVVHG
�����������

)RQWDQD� $�� 	 )UH\� -� +� ������� 7KH LQWHUYLHZ� )URP 6WUXFWXUHG 4XHVWLRQV WR
1HJRWLDWHG 7H[W� ,Q 1� .� 'HQ]LQ� 	 <� 6� /LQFROQ �(GV��� +DQGERRN RI
TXDOLWDWLYH UHVHDUFK� �QG HGLWLRQ �SS� ��������� 7KRXVDQG 2DNV� &$� 6DJH�

*DUGQHU� -� :� 	 )RVWHU� 6� 7� �������0DQDJLQJ 4XDOLW\� ,QWHJUDWLQJ WKH 6XSSO\
&KDLQ� �WK HGLWLRQ� :LOH\ 	 6RQV ,QF�

*DUFLD�$UFD� -�� 3UDGR�3UDGR� -� &�� *RQ]DOH]�3RUWHOD *DUULGR� $� 7� �������
³3DFNDJLQJ ORJLVWLFV´� SURPRWLQJ VXVWDLQDEOH HIILFLHQF\ LQ VXSSO\ FKDLQV�
,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW
������ SS� �������� GRL� ��������,-3'/0�������������

*DUGQHU� -� 7� 	 &RRSHU� 0� &� ������� 6WUDWHJLF 6XSSO\ &KDLQ 0DSSLQJ
$SSURDFKHV� -RXUQDO RI %XVLQHVV /RJLVWLFV� ������ SS� ������
KWWSV���GRL�RUJ���������M����������������WE������[ �$FFHVVHG
�����������

*DUGQHU� *�� $OPXWDLUL� $�� 0F&DUWK\� $� ������� 3UDFWLFDO JXLGDQFH IRU WKH XVH RI
D SDWWHUQ�PDWFKLQJ WHFKQLTXH LQ FDVH VWXG\ UHVHDUFK� $ FDVH SUHVHQWDWLRQ�
1XUVLQJ DQG +HDOWK 6FLHQFHV� ������ SS� ��������
KWWSV���GRL�RUJ���������QKV������ �$FFHVVHG �����������

*(3 ������� $ &RPSUHKHQVLYH *XLGH WR )RRG 6XSSO\ &KDLQ� *(3�
KWWSV���ZZZ�JHS�FRP�EORJ�VWUDWHJ\�IRRG�VXSSO\�FKDLQ�VWDJHV�PRGHOV�FKDOO
HQJHV�EHVW�SUDFWLFHV �$FFHVVHG �����������

*RYLQGDQ� .� 	 &KDXGKXUL� $� ������� ,QWHUUHODWLRQVKLSV RI ULVNV IDFHG E\ WKLUG
SDUW\ ORJLVWLFV VHUYLFH SURYLGHUV� $ '(0$7(/ EDVHG DSSURDFK�
7UDQVSRUWDWLRQ 5HVHDUFK 3DUW (� /RJLVWLFV DQG 7UDQVSRUWDWLRQ 5HYLHZ ���
SS� �������� KWWSV���GRL�RUJ���������M�WUH������������ �$FFHVVHG
�����������

*ULPP� -� +�� +RIVWHWWHU� -� 6�� 6DUNLV� -� ������� &ULWLFDO IDFWRUV IRU VXE�VXSSOLHU
PDQDJHPHQW� $ VXVWDLQDEOH IRRG VXSSO\ FKDLQV SHUVSHFWLYH� ,QWHUQDWLRQDO
-RXUQDO RI 3URGXFWLRQ (FRQRPLFV ���� SS� ��������
KWWSV���GRL�RUJ���������M�LMSH������������ �$FFHVVHG �����������

���



*U|QPDQ� .�� 6RXNND� 5�� -lUYL�.llULlLQHQ� 7�� .DWDMDMXXUL� -�0�� .XLVPD� 0��
.RLYXSXUR� +�.�� 2OOLOD� 0�� 3LWNlQHQ� 0�� 0LHWWLQHQ� 2�� 6LOYHQLXV� )��
7KXQ� 5�� :HVVPDQ� +�� /LQQDQHQ� /� �������)UDPHZRUN IRU 6XVWDLQDEOH
)RRG 3DFNDJLQJ 'HVLJQ� 3DFNDJLQJ 7HFKQRORJ\ 	 6FLHQFH� ��� SS�
���±���� GRL� ��������SWV�����

+DHVVQHU� 3� +DHVVQHU� -�� 0FPXUWUH\� 0� ������ 7UHQGV 	 &KDOOHQJHV LQ WKH )RRG
6XSSO\ &KDLQ� -RXUQDO RI 6WUDWHJLF ,QQRYDWLRQ DQG 6XVWDLQDELOLW\ ������
GRL� ���������MVLV�Y��L������

+DN� 7� 	 -XO� -� ������� 3DWWHUQ 0DWFKLQJ� (UDVPXV 5HVHDUFK ,QVWLWXWH RI
0DQDJHPHQW� KWWS���KGO�KDQGOH�QHW����������� �$FFHVVHG �����������

+DOOGyUVVRQ� È�� 	 $DVWUXS� -� ������� 4XDOLW\ FULWHULD IRU TXDOLWDWLYH LQTXLULHV LQ
ORJLVWLFV� (XURSHDQ -RXUQDO RI 2SHUDWLRQDO 5HVHDUFK� ������� SS� ��������
KWWSV���GRL�RUJ���������6�������������������� �$FFHVVHG �����������

+HOOVWU|P� '� 	 1LOVVRQ� )� ������� /RJLVWLFV�GULYHQ SDFNDJLQJ LQQRYDWLRQ� D FDVH
VWXG\ DW ,.($� ,QWHUQDWLRQDO -RXUQDO RI 5HWDLO 	 'LVWULEXWLRQ
0DQDJHPHQW� ������ SS� ������� GRL� �������������������������

+HOOVWU|P� ' 	 6DJKLU� 0 ������� 3DFNDJLQJ DQG /RJLVWLFV ,QWHUDFWLRQV LQ 5HWDLO
6XSSO\ &KDLQV� 3DFNDJLQJ 7HFKQRORJ\ DQG 6FLHQFH� ��� S� ���±���� GRL�
��������SWV����

+ROPEHUJ� 6� ������� $ 6\VWHPV 3HUVSHFWLYH RQ VXSSO\ FKDLQ PHDVXUHPHQWV�
,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW�
������� SS� �������� KWWSV���GRL�RUJ��������������������������
�$FFHVVHG �����������

+XDQJ� <�� +DQ� :�� 0DFEHWK� '� .� ������� 7KH FRPSOH[LW\ RI FROODERUDWLRQ LQ
VXSSO\ FKDLQ QHWZRUNV� 6XSSO\ &KDLQ 0DQDJHPHQW� $Q ,QWHUQDWLRQDO
-RXUQDO� SS� ���±���� KWWS���G[�GRL�RUJ���������6&0�������������
�$FFHVVHG �����������

+|VW� 0�� 5HJQHOO� %�� 	 5XQHVRQ� 3� ������� $WW JHQRPI|UD H[DPHQVDUEHWH� �VW
HGLWLRQ� 6WXGHQWOLWWHUDWXU�

,.($ ������� 7KH ,.($ )UDQFKLVH 6\VWHP� ,.($ )RRG� ,QWHUQDO GRFXPHQW�

,IWLNKDU� $� $OL� ,� 6WHYHQVRQ� 0�� ������� 7KH 6LOYHU /LQLQJ RI 6XSSO\ &+DLQ
&RPSOH[LW\� %XLOGLQJ 6XSSO\ &KDLQ 5HVLOLHQFH DQG 5REXVWQHVV WKURXJK
([SORLWDWLRQ DQG ([SORUDWLRQ� 6XSSO\ &KDLQ 0DQDJHPHQW� $Q LQWHUQDWLRQDO
-RXUQDO ����� �������� '2, ��������6&0�������������@�
KWWSV���ZZZ�HPHUDOG�FRP�LQVLJKW�FRQWHQW�GRL���������VFP��������������I
XOO�SGI �$FFHVVHG �����������

-DJDQ 0RKDQ 5HGG\� .�� 1HHODNDQWHVZDUD 5DR� $�� .ULVKQDQDQG� /� ������� $

���
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UHYLHZ RQ VXSSO\ FKDLQ SHUIRUPDQFH PHDVXUHPHQW V\VWHPV� *OREDO
&RQJUHVV RQ 0DQXIDFWXULQJ DQG 0DQDJHPHQW� GRL�
��������M�SURPIJ������������

-LDR� +�� 'LQJ� :�� :DQJ� ;� ������� 6XSSO\ &KDLQ 7UXVW (YDOXDWLRQ 0RGHO %DVHG
RQ ,PSURYHG &KDLQ ,WHUDWLRQ 0HWKRG

.DFKH� )ORULDQ� 	 6HXULQJ� 6WHIDQ� ������� /LQNLQJ FROODERUDWLRQ DQG LQWHJUDWLRQ
WR ULVN DQG SHUIRUPDQFH LQ VXSSO\ FKDLQV YLD D UHYLHZ RI OLWHUDWXUH UHYLHZV�
6XSSO\ &KDLQ 0DQDJHPHQW� $Q ,QWHUQDWLRQDO -RXUQDO� >'2,
��������6&0�������������@

.DL]HQ ,QVWLWXWH ������� %XLOGLQJ D &RQWLQXRXV ,PSURYHPHQW &XOWXUH� .DL]HQ
,QVWLWXWH� KWWSV���NDL]HQ�FRP�LQVLJKWV�FRQWLQXRXV�LPSURYHPHQW�FXOWXUH�
�$FFHVVHG �����������

.REHUJ� (� 	 /RQJRQL� $� ������� $ V\VWHPDWLF UHYLHZ RI VXVWDLQDEOH VXSSO\ FKDLQ
PDQDJHPHQW LQ JOREDO VXSSO\ FKDLQV� -RXUQDO RI &OHDQHU 3URGXFWLRQ ����
SS� ���������� KWWSV���GRL�RUJ���������M�MFOHSUR������������ �$FFHVVHG
�����������

.UDKO� -� ������� 1HZ (8 SDFNDJLQJ UHJXODWLRQ 33:5� ZKDW GRHV LW PHDQ IRU
H�FRPPHUFH" (FRVLVWDQW�
KWWSV���ZZZ�HFRVLVWDQW�HX�HQ�HX�SDFNDJLQJ�UHJXODWLRQ�H�FRPPHUFH�
�$FFHVVHG �����������

/HZLV� +�� 9HUJKHVH� .�� )LW]SDWULFN� /� ������� (YDOXDWLQJ WKH VXVWDLQDELOLW\
LPSDFWV RI SDFNDJLQJ� WKH SODVWLF FDUU\ EDJ GLOHPPD� 3DFNDJLQJ
7HFKQRORJ\ DQG 6FLHQFH� ��� SS� ���±���� GRL� ��������SWV����

/LYLQJVWRQH� 6� 	 6SDUNV� /� ������� 7KH 1HZ *HUPDQ 3DFNDJLQJ /DZV� (IIHFWV RQ
)LUPV ([SRUWLQJ WR *HUPDQ\� ,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO
'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW� ������ SS�������

/LYVPHGHOVYHUNHW ������� %HVW EHIRUH DQG XVH E\ GDWHV�
KWWSV���ZZZ�OLYVPHGHOVYHUNHW�VH�HQ�IRRG�KDELWV�KHDOWK�DQG�HQYLURQPHQW�IR
RG�ORVV�DQG�ZDVWH�SODQ�ZLVHO\�DQG�XVH�OHIWRYHUV�YDG�EHW\GHU�GDWXPPDUNQL
QJHQ �$FFHVVHG �����������

/RFKDP\� $� ������� $ &RQFHSWXDO )UDPHZRUN )RU $VVHVVLQJ 6WUDWHJLF 3DFNDJLQJ
'HFLVLRQV� 7KH ,QWHUQDWLRQDO -RXUQDO RI /RJLVWLFV 0DQDJHPHQW� ����� SS�
������ KWWSV���GRL�RUJ�������������������������� �$FFHVVHG
�����������

/XPPXV� 5� 	 9RNXUND� 5� ������� 'HILQLQJ 6XSSO\ &KDLQ 0DQDJHPHQW� D
+LVWRULFDO 3HUVSHFWLYH DQG 3UDFWLFDO *XLGHOLQHV� ,QGXVWULDO 0DQDJHPHQW 	
'DWD 6\VWHPV ������ ������ 0&% 8QLYHUVLW\ 3UHVV�

���



KWWSV���FLWHVHHU[�LVW�SVX�HGX�GRFXPHQW"UHSLG UHS�	W\SH SGI	GRL �����H
EH�����GF�����G�GI���F��HE��I��I�H �$FFHVVHG �����������

0DULQDJL� &�� 5HNOLWLV� 3�� 7ULYHOODV� 3�� 6DNDV� '� ������� 7KH ,PSDFW RI ,QGXVWU\
��� 7HFKQRORJLHV RQ .H\ 3HUIRUPDQFH ,QGLFDWRUV IRU D 5HVLOLHQW 6XSSO\
&KDLQ ���� 6XVWDLQDELOLW\ ����� ��� �����
KWWSV���GRL�RUJ���������VX��������

0DUVK� .� 	 %XJXVX� %� ������� )RRG 3DFNDJLQJ²5ROHV� 0DWHULDOV� DQG
(QYLURQPHQWDO ,VVXHV� -RXUQDO RI )RRG 6FLHQFHV ������ SS 5���5���
KWWSV���GRL�RUJ���������M����������������������[ �$FFHVVHG ������������

0HQJ� )�� %UDQGmR� 0�� &XOOHQ� -� 0� ������� 5HSODFLQJ 3ODVWLFV ZLWK $OWHUQDWLYHV
,V :RUVH IRU *UHHQKRXVH *DV (PLVVLRQV LQ 0RVW &DVHV� (QYLURQPHQWDO
6FLHQFH 	 7HFKQRORJ\ ������ ���������� GRL� ��������DFV�HVW��F�����

0HQW]HU� 7� -�� 'H:LWW� :�� .HHEOHU� 6� -�� 0LQ� 6�� 1L[� :� 1�� 6PLWK� '� &��
=DFKDULD� *� =� ������� 'HILQLQJ 6XSSO\ &KDLQ 0DQDJHPHQW� -RXUQDO RI %XVLQHVV

/RJLVWLFV �������� $%,�,1)250 *OREDO

0LOHV� 0� %�� 	 +XEHUPDQ� 0� $� ������� 4XDOLWDWLYH 'DWD $QDO\VLV� �QG HGLWLRQ�
6$*( 3XEOLFDWLRQV� ,QF�

0LWFKHOO� / ������� (FRQRPLF 7KHRU\ DQG &RQFHSWXDO 5HODWLRQVKLSV %HWZHHQ )RRG
6DIHW\ DQG ,QWHUQDWLRQDO 7UDGH� $JULFXOWXUDO (FRQRPLF 5HSRUW� 1XPEHU
���� 8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH�
KWWSV���ZZZ�HUV�XVGD�JRY�ZHEGRFV�SXEOLFDWLRQV������������BDHU���B�B�S
GI"Y ������ �$FFHVVHG �����������

1RRUDLH� 6� 9� 	 3DUDVW� 0� 0� ������� 0LWLJDWLQJ VXSSO\ FKDLQ GLVUXSWLRQV
WKURXJK WKH DVVHVVPHQW RI WUDGH�RIIV DPRQJ ULVNV� FRVWV DQG LQYHVWPHQWV LQ
FDSDELOLWLHV� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ (FRQRPLFV� ������� SS�
����� KWWSV���GRL�RUJ���������M�LMSH������������ �$FFHVVHG �����������

1lULQJVOLYHWV 3URGXFHQWDQVYDU ������� 33:5 IRUPHOOW DQWDJHQ L
(XURSDSDUODPHQWHW� 1lULQJOLYHWV 3URGXFHQWDQVYDU�
KWWSV���QSD�VH�RP�RVV�Q\KHWHU�DNWXHOOW�SSZU�IRUPHOOW�DQWDJHQ�DY�HXURSDSDU
ODPHQWHW �$FFHVVHG �����������

2OVPDWV� &� 	 'RPLQLF� &� $� ������ 3DFNDJLQJ 6FRUHFDUG±$ SDFNDJLQJ
SHUIRUPDQFH HYDOXDWLRQ PHWKRG� 3DFNDJLQJ 7HFKQRORJ\ DQG 6FLHQFH�
������ SS� ����� GRL� ��������SWV����

3DQD\LGHV� 3� 0� 	 /XQ� <� 9� ������� 7KH LPSDFW RI WUXVW RQ LQQRYDWLYHQHVV DQG
VXSSO\ FKDLQ SHUIRUPDQFH� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ (FRQRPLFV�
������� SS� ������

3DWUDVKNRY� ,� 6� 	 6XUHVK� 3� ������� 5LVN PDQDJHPHQW LQ JOREDO VXSSO\ FKDLQV ± $

���
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UHYLHZ EDVHG RQ WKH LPSDFW RI &29,'���� /LQN|SLQJ 8QLYHUVLW\�
KWWSV���OLX�GLYD�SRUWDO�RUJ�VPDVK�JHW�GLYD����������)8//7(;7���SGI
�$FFHVVHG �����������

3UDGR�3UDGR� -� &� ������� &RQWLQXRXV LPSURYHPHQW LQ WKH VXSSO\ FKDLQ� 7RWDO
4XDOLW\ 0DQDJHPHQW� ������ SS� ��� ± ���� GRL�
�������������������������

3UHPNXPDU� 3�� *RSLQDWK� 6�� 0DWHHQ� $� ������� 7UHQGV LQ WKLUG SDUW\ ORJLVWLFV±WKH
SDVW� WKH SUHVHQW 	 WKH IXWXUH� ,QWHUQDWLRQDO -RXUQDO RI /RJLVWLFV� 5HVHDUFK
DQG DSSOLFDWLRQV ������ SS� ��������
KWWSV���GRL�RUJ������������������������������ �$FFHVVHG �����������

3Z& ������� 9LVLELOLW\ LQ WKH IRRG VXSSO\ FKDLQ�
KWWSV���ZZZ�SZFFQ�FRP�HQ�LQGXVWULHV�IRRG�VXSSO\�DQG�LQWHJULW\�YLVLELOLW\�L
Q�WKH�IRRG�VXSSO\�FKDLQ�KWPO �$FFHVVHG �����������

3nOVVRQ� +� ������� 3DFNDJLQJ /RJLVWLFV� 8QGHUVWDQGLQJ DQG PDQDJLQJ WKH
HFRQRPLF DQG HQYLURQPHQWDO LPSDFWV RI SDFNDJLQJ LQ WKH VXSSO\ FKDLQ�
.RJDQ 3DJH /WG�

3nOVVRQ� +�� )LQQVJnUG� &�� :lQVWU|P� &� ������� 6HOHFWLRQ RI 3DFNDJLQJ 6\VWHPV
LQ 6XSSO\ &KDLQV IURP D6XVWDLQDELOLW\ 3HUVSHFWLYH� 7KH &DVH RI 9ROYR�
3DFNDJLQJ 7HFKQRORJ\ DQG 6FLHQFH ��� SS� �������� GRL� ��������SWV�����

3nOVVRQ� +� 	 +HOOVWU|P� '� ������� 3DFNDJLQJ ORJLVWLFV LQ VXSSO\ FKDLQ
SUDFWLFH±FXUUHQW VWDWH�WUDGH�RIIV DQG LPSURYHPHQW SRWHQWLDO� ,QWHUQDWLRQDO
-RXUQDO RI /RJLVWLFV DQG $SSOLFDWLRQV� ������ SS� ���±����
KWWS���G[�GRL�RUJ������������������������������ �$FFHVVHG �����������

3nOVVRQ� +� 	 +HOOVWU|P� '� ������� 3DFNDJLQJ LQQRYDWLRQ VFRUHFDUG� 3DFNDJLQJ
7HFKQRORJ\ DQG 6FLHQFH� ������� �������� GRL���������SWV�����

3nOVVRQ� +�� 	 +HOOVWU|P� '� ������� 3DFNDJLQJ ORJLVWLFV LQ VXSSO\ FKDLQ SUDFWLFH ±
FXUUHQW VWDWH� WUDGH�RIIV DQG LPSURYHPHQW SRWHQWLDO� ,QWHUQDWLRQDO -RXUQDO
RI /RJLVWLFV 5HVHDUFK DQG $SSOLFDWLRQV� ������ SS� ���±����
KWWSV���GRL�RUJ������������������������������ �$FFHVVHG �����������

3nOVVRQ� +� 	 6DQGEHUJ� (� ������� 3DUDGR[HV LQ VXSSO\ FKDLQV� D FRQFHSWXDO
IUDPHZRUN IRU SDFNHG SURGXFWV� 7KH ,QWHUQDWLRQDO -RXUQDO RI /RJLVWLFV
0DQDJHPHQW� ������ SS� �������� GRL� ��������,-/0�������������

5RPPH� $�*�/� 	 'LPRY� '� ������� 0L[LQJ 2LO ZLWK :DWHU� )UDPLQJ DQG
7KHRUL]LQJ LQ 0DQDJHPHQW 5HVHDUFK ,QIRUPHG E\ 'HVLJQ 6FLHQFH� 'HVLJQV
� ����� KWWSV���GRL�RUJ���������GHVLJQV������� �$FFHVVHG �����������

5XPPOHU� *HDU\ $� 	 %UDFKH� $ODQ 3� �������0DQDJLQJ 7KH :KLWH 6SDFH�
7UDLQLQJ� ������

���



6DOHKHHQ� )�� +DELE� 0� ������� (PEHGGLQJ DWWULEXWHV WRZDUGV WKH VXSSO\ FKDLQ
SHUIRUPDQFH PHDVXUHPHQW� &OHDQHU /RJLVWLFV DQG 6XSSO\ &KDLQ� ��
KWWSV���GRL�RUJ���������M�FOVFQ������������ �$FFHVVHG �����������

6DJKLU� 0� ������� 7KH FRQFHSW RI SDFNDJLQJ ORJLVWLFV� 3DFNDJLQJ /RJLVWLFV� /XQG
8QLYHUVLW\

6DQGEHUJ� (ULN 	 $EUDKDPVVRQ� 0DWV� ������� 7KH UROH RI WRS PDQDJHPHQW LQ
VXSSO\ FKDLQ PDQDJHPHQW SUDFWLFHV� ,QWHUQDWLRQDO -RXUQDO RI 5HWDLO 	
'LVWULEXWLRQ 0DQDJHPHQW� ������ ������ '2,
�������������������������

6FKDIIHU� (� ������� 8VH ,W RU /RVH ,W� 6XVWDLQDELOLW\ &KDOOHQJHV LQ )UHVK )RRG
3DFNDJLQJ� )RRG (QJLQHHULQJ�
KWWSV���ZZZ�IRRGHQJLQHHULQJPDJ�FRP�DUWLFOHV��������XVH�LW�RU�ORVH�LW�VXV
WDLQDELOLW\�FKDOOHQJHV�LQ�IUHVK�IRRG�SDFNDJLQJ �$FFHVVHG ������������

6FKHLQ� (GJDU +� ������� 7KUHH &XOWXUHV RI 0DQDJHPHQW� 7KH .H\ WR
2UJDQL]DWLRQDO /HDUQLQJ� 6ORDQ 0DQDJHPHQW 5HYLHZ

6KHSKHUG� &� 	 *�QWHU� +� �������0HDVXULQJ VXSSO\ FKDLQ SHUIRUPDQFH� FXUUHQW
UHVHDUFK DQG IXWXUH GLUHFWLRQV� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLYLW\ DQG
3HUIRUPDQFH 0DQDJHPHQW� �� ������ SS� �������� GRL�
�������������������������

6KULEPDQ� 0LFKDHO� ������� $ *XLGH )RU 0DVWHULQJ 7KH $UW 2I %XVLQHVV
&RPPXQLFDWLRQ� )RUEHV
KWWSV���ZZZ�IRUEHV�FRP�VLWHV�IRUEHVEXVLQHVVFRXQFLO������������D�JXLGH�IR
U�PDVWHULQJ�WKH�DUW�RI�EXVLQHVV�FRPPXQLFDWLRQ� �$FFHVVHG �����������

6LPDWXSDQJ� 7� 	 6ULGKDUDQ� 5� ������� 6XSSO\ FKDLQ GLVFRQWHQW� %XVLQHVV 3URFHVV
0DQDJHPHQW -RXUQDO� ������ SS� �������� GRL�
�������������������������

6LPRQHWWL� *�� 5LFFDUGL� &�� 3RPDWD� '�� $FTXDYLYD� /�� )ULFDQR� $�� %XLDUHOOL� )��
6HQRIRQWH� 0�� 'L )LOLSSR� 3� ������� 6WXGLHV RI 3RWHQWLDO 0LJUDWLRQ RI
+D]DUGRXV &KHPLFDOV IURP 6XVWDLQDEOH )RRG &RQWDFW 0DWHULDOV� )RRGV
������ SS� ���� KWWSV���GRL�RUJ���������IRRGV�������� �$FFHVVHG
�����������

6PnURV� -RKDQQD� ������:LQQLQJ WKH IRRG ILJKW� %HVW SUDFWLFHV IRU PDQDJLQJ WKH
UHWDLO JURFHU\ VXSSO\ FKDLQ� 5(/(;� FK���
KWWSV���ZZZ�UHOH[VROXWLRQV�FRP�UHVRXUFHV�PDQDJLQJ�UHWDLO�JURFHU\�VXSSO\�
FKDLQV�

�$FFHVVHG �����������

6WDNH 5� (� ������� 7KH $UW RI &DVH 6WXG\ 5HVHDUFK� 6$*( 3XEOLFDWLRQV� ,QF�

���
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6YDQHV� (�� 9ROG� 0�� 0¡OOHU� +�� 3HWWHUVHQ .YDOYnJ� 0�� /DUGVHQ� +�� +DQVVHQ� 2�
-� ������� 6XVWDLQDEOH SDFNDJLQJ GHVLJQ� D KROLVWLF PHWKRGRORJ\ IRU
SDFNDJLQJ GHVLJQ� 3DFNDJLQJ 7HFKQRORJ\ DQG 6FLHQFH� ������ SS� ��������
KWWSV���GRL�RUJ�OXGZLJ�OXE�OX�VH���������SWV���� �$FFHVVHG �����������

6YHQVND ,QVWLWXWHW I|U 6WDQGDUGHU� ������� ,62 ����� ± OHGQLQJVV\VWHP I|U
OLYVPHGHOVVlNHUKHW� KWWSV���ZZZ�VLV�VH�LVR������� �$FFHVVHG �����������

7UNPDQ� 3HWHU� ������� 7KH FULWLFDO VXFFHVV IDFWRUV RI EXVLQHVV SURFHVV
PDQDJHPHQW� ,QWHUQDWLRQDO -RXUQDO RI ,QIRUPDWLRQ 0DQDJHPHQW� ������
��������
KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������"FDV
DBWRNHQ SEWF6FN,D�N$$$$$�VG*B�PE)'(.P2B%G%ZD%4:O�<60WU
<L\OV=\)W)MD=L�FVGV)K12DPU�ZU'WS=X�;5R��$QLS�( �$FFHVVHG
�����������

7ULYLXP 3DFNDJLQJ ������� ���� %X\LQJ *UHHQ 5HSRUW� 7ULYLXP 3DFNDJLQJ�
KWWSV���ZZZ�WULYLXPSDFNDJLQJ�FRP�PHGLD�SH�KI[VS�����EX\LQJJUHHQUHSR
UW�SGI �$FFHVVHG �����������

9RVV� &�� 7VLNULNWVLV� 1� 	 )URKOLFK� 0� ������� &DVH UHVHDUFK LQ RSHUDWLRQV
PDQDJHPHQW� ,QWHUQDWLRQDO -RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ
0DQDJHPHQW� ������ SS� �������� GRL��������������������������

<DGDY� 1�� 6DJDU� 6�� 6DJDU� 0� ������� 3HUIRUPDQFH PHDVXUHPHQW DQG
PDQDJHPHQW IUDPHZRUNV� 5HVHDUFK WUHQGV RI WKH ODVW WZR GHFDGHV�
%XVLQHVV 3URFHVV 0DQDJHPHQW -RXUQDO� ������ SS� �������� GRL�
��������%30-�������������

<LQ� 5� .� ������� &DVH 6WXG\ 5HVHDUFK DQG $SSOLFDWLRQV� 'HVLJQ DQG 0HWKRGV�
�WK HGLWLRQ� 6$*( 3XEOLFDWLRQV� ,QF�

<LQJ� /�� /LMXQ� ;�� :HL� 6� ������� 'HVLJQLQJ 6XSSO\ &KDLQ .3,V IRU 8SSHU�/HYHO
0DQDJHPHQW� ,7$ ,QWHUQDWLRQDO &RQIHUHQFH RQ 6HUYLFHV 6FLHQFH�
0DQDJHPHQW DQG (QJLQHHULQJ� =KDQJMLDMLH� &KLQD� ����� SS� ������ GRL�
��������660(����������

:X� +�-� 	 'XQQ 6� &� ������� (QYLURQPHQWDOO\ UHVSRQVLEOH ORJLVWLFV V\VWHPV�
,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW�
������ SS� ������ KWWSV���GRL�RUJ�������������������������� �$FFHVVHG
�����������

=LPRQ� 'RPLQLN�� 0DG]LN� 3HWHU� 	 'RPLQJXHV� 3HGUR� ������� 'HYHORSPHQW RI
.H\ 3URFHVVHV DORQJ WKH 6XSSO\ &KDLQ E\ ,PSOHPHQWLQJ WKH ,62 �����
6WDQGDUG� 6XVWDLQDELOLW\ ����� ������� �����
KWWSV���GRL�RUJ���������VX�������� �$FFHVVHG �����������

���

https://www.sis.se/iso-22000/
https://www.sciencedirect.com/science/article/pii/S0268401209000905?casa_token=pbtcSckIa5kAAAAA:sdG_3mbFDEKmO_BdBwaBQWl-YSMtrYiylsZyFtFjaZi3csdsFhNOamr0wrDtpZu0XRo37Anip5E
https://www.sciencedirect.com/science/article/pii/S0268401209000905?casa_token=pbtcSckIa5kAAAAA:sdG_3mbFDEKmO_BdBwaBQWl-YSMtrYiylsZyFtFjaZi3csdsFhNOamr0wrDtpZu0XRo37Anip5E
https://www.sciencedirect.com/science/article/pii/S0268401209000905?casa_token=pbtcSckIa5kAAAAA:sdG_3mbFDEKmO_BdBwaBQWl-YSMtrYiylsZyFtFjaZi3csdsFhNOamr0wrDtpZu0XRo37Anip5E
https://doi.org/10.3390/su12156176


,QWHUYLHZV

3DFNDJLQJ 'HYHORSPHQW /HDGHU $OSKD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\
7KXOLQ /HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

3DFNDJLQJ 0DQDJHU %HWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ /HQQVHOLXV�
6� 	 6DPXHOVVRQ� $� �����������

3DFNDJLQJ 0DQDJHU %HWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ /HQQVHOLXV�
6� 	 6DPXHOVVRQ� $� �����������

3DFNDJLQJ 'HYHORSPHQW /HDGHU *DPPD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\
7KXOLQ /HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

)RRG 'HPDQG &RRUGLQDWRU 'HOWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

4XDOLW\ 0DQDJHU (SVLORQ DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ /HQQVHOLXV�
6� 	 6DPXHOVVRQ� $� �����������

0DWHULDO DQG 7HFKQRORJ\ (QJLQHHU =HWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\
7KXOLQ /HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

3DFNDJLQJ 6ROXWLRQ (QJLQHHU 7KHWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

3DFNDJLQJ 6ROXWLRQ (QJLQHHU ,RWD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

3URMHFW /HDGHU � &DWHJRU\ )RRG .DSSD DW ,.($� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

%XVLQHVV 'HYHORSPHQW 0DQDJHU /DPEGD DW ,.($ )RRG� ������� ,QWHUYLHZHG E\
7KXOLQ /HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

)RRG 'HPDQG &RRUGLQDWRU 5KR DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

6HUYLFH 3URYLGHU 2SHUDWLRQV 'HYHORSHU 6LJPD DW ,.($ )RRG� ������� ,QWHUYLHZHG
E\ 7KXOLQ /HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

.LWFKHQ 3URGXFWLRQ 6SHFLDOLVW 7DX DW ,.($ )RRG� ������� ,QWHUYLHZHG E\ 7KXOLQ
/HQQVHOLXV� 6� 	 6DPXHOVVRQ� $� �����������

���



$33(1',; $� 'HVFULSWLRQ RI WKH
ILYH SDUWV RI D FDVH VWXG\

7KH &DVH 6WXG\�V 4XHVWLRQV
,Q WKH ILUVW SDUW RI WKH GHVLJQ� WKH FDVH VWXG\�V TXHVWLRQV ZHUH GLVFXVVHG� LQFOXGLQJ
WKH IRUPXODWLRQ RI WKH TXHVWLRQV WR EHVW DOLJQ ZLWK WKH FDVH VWXG\ PRGHO�
)XUWKHUPRUH� WKHUH DUH WKUHH VXJJHVWLRQV WR FRQVLGHU LQ UHJDUGV WR WKH TXHVWLRQV WKDW
FDQ KHOS WKHP EH DV SXUSRVHIXO DV SRVVLEOH �<LQ� ������ ZLWK RQH RI WKHP EHLQJ
UHYLHZLQJ OLWHUDWXUH LQ RUGHU WR FROOHFW ZKDW PD\ EH LQWHUHVWLQJ WRSLFV WR VWXG\�
7KLV� ZLWKRXW IRFXVLQJ WRR PXFK RQ VSHFLILF TXHVWLRQV� 6HFRQGO\� LW FRXOG EH
IDYRUDEOH WR ORRN FORVHU LQWR D IHZ NH\ VRXUFHV VLQFH WKH\ SRWHQWLDOO\ FRXOG JXLGH
RQH LQWR ILQGLQJ QHZ LQWHUHVWLQJ UHVHDUFK WRSLFV� /DVWO\� <LQ ������ VXJJHVWV WKDW
RWKHU OLWHUDWXUH RQ VLPLODU WRSLFV VKRXOG EH LQYHVWLJDWHG WR UHLQIRUFH WKH SXUSRVH RI
WKH WRSLF� ([FHSW IURP WKHVH WKUHH VXJJHVWLRQV RQH FRXOG DOVR VWDUW LQYHVWLJDWLQJ
WKURXJK FRQGXFWLQJ D IHZ LQWHUYLHZV RU REVHUYDWLRQV WR ZKLFK DOVR FRXOG SURYLGH
ZLWK LQWHUHVWLQJ WRSLFV WR LQYHVWLJDWH� DOWKRXJK WKLV FRXOG SRWHQWLDOO\ EH MXVW DV WLPH
FRQVXPLQJ DV SHUIRUPLQJ D OLWHUDWXUH UHYLHZ� ,I GRLQJ WKLV� RQH QHHGV WR EH DZDUH
WKDW VRPH FRQGLWLRQV DUH WHPSRUDU\ DQG WKHUHIRUH GRHV QRW OHDG WR LQVLJKWIXO
UHVHDUFK TXHVWLRQV� �<LQ� �����

3XUSRVH DV 3URSRVLWLRQ
7KH VHFRQG VWDJH RI WKH UHVHDUFK GHVLJQ IRFXVHV RQ WKH SURSRVLWLRQV RI WKH VWXG\�
7KLV LV XVHG WR FODULI\ ZKDW LV DFWXDOO\ WR EH VWXGLHG VLQFH WKH UHVHDUFK TXHVWLRQV
VRPHWLPHV DUH WRR YDJXH� 7KRXJK WKH H[SORUDWRU\ FDVH VWXG\ PD\ QRW KDYH DQ\
SURSRVLWLRQV EXW LQVWHDG D FOHDU SXUSRVH WKDW FDQ GHILQH PRUH LQ GHSWK ZKDW LV WR EH
VWXGLHG� :LWK D SXUSRVH LQVWHDG RI D SURSRVLWLRQ LW LV LPSRUWDQW WR DOVR VWDWH KRZ WKH
VWXG\ LV VHHQ DV VXFFHVVIXO� 7KLV WKHVLV LV PRUH RI DQ H[SORUDWRU\ W\SH DQG D
SXUSRVH LV WKHUHIRUH IRUPXODWHG ZKLFK FDQ EH VHHQ LQ 6HFWLRQ ����

,GHQWLI\ 7KH &DVH
$IWHU WKH ILUVW WZR VWHSV� LW LV WLPH WR GHVFULEH DQG LGHQWLI\ WKH FDVH DQG LWV SXUSRVH
ZKLFK LV IRXQG LQ 6HFWLRQ ������ 7KLV VWHS FRQVLVWV RI WZR SDUWV� ³GHILQLQJ WKH FDVH´
DQG ³ERXQGLQJ WKH FDVH´ ZKHUH GHILQLQJ WKH FDVH LPSOLHV WKDW WKH PRUH VSHFLILF WKH
TXHVWLRQV DQG SXUSRVH� WKH PRUH OLNHO\ LW LV WR VWD\ ZLWKLQ UHDVRQDEOH OLPLWV� <LQ
������ H[SODLQV WKDW LW LV D JRRG LGHD WR WHVW WKH FDVH VHOHFWLRQ WKURXJK H[SODLQLQJ
WKH UHVHDUFK TXHVWLRQV DQG ZK\ WKH FKRVHQ FDVH LV D JRRG FKRLFH WR D FROOHDJXH�
7KLV ZLOO KHOS WR YHULI\ WKDW WKH GHILQLWLRQ LV FOHDU HQRXJK DQG LI WKH FDVH DFWXDOO\
FDQ DQVZHU WKH UHVHDUFK TXHVWLRQV� :KHQ WKH GHILQLWLRQ SKDVH LV FRPSOHWH� WKH QH[W
VWHS LV ³ERXQGLQJ WKH FDVH´ ZKLFK VLPSO\ PHDQV GUDZLQJ ERXQGDULHV IRU ZKDW LV
LQVLGH RI WKH VWXG\ DQG ZKDW LV VHHQ DV EHLQJ RXWVLGH RI WKH VWXG\� 7KH OLPLWDWLRQV
DQG ERXQGDULHV RI WKLV WKHVLV FDQ EH IRXQG XQGHU 6HFWLRQ ����

���



/LQNLQJ 'DWD WR 3XUSRVH
,Q VWDJH IRXU RQ OLQNLQJ WKH GDWD WR WKH SURSRVLWLRQV� LQ WKLV FDVH WR WKH SXUSRVH� WKH
SUHSDUDWRU\ ZRUN IRU KRZ WKH DQDO\VLV FDQ EH FRPSOHWHG LV GRQH� 7KLV SDUW�V IRFXV
LV WKHUHIRUH WR XQGHUVWDQG ZKDW WKH GLIIHUHQW WHFKQLTXHV LPSOLHV� 7KHUH DUH ILYH
WHFKQLTXHV WKDW DUH RSWLRQV� SDWWHUQ�PDWFKLQJ� H[SODQDWRU\ EXLOGLQJ� WLPH�VHULHV
DQDO\VLV� ORJLF PRGHOV DQG FURVV�FDVH V\QWKHVLV� ,PSRUWDQW WR VWDWH LV QRW RQO\ RQH
WHFKQLTXH ZLOO EH XVHG VLQFH D FRPELQDWLRQ RI VRPH ZLOO SURYLGH D VWURQJHU
DQDO\VLV� 7KH FKRVHQ WHFKQLTXHV DUH SUHVHQWHG LQ VHFWLRQ ����� ZLWK PRUH LQ GHSWK
DUJXPHQWV IRU ZK\ WKRVH DUH WKH PRVW DSSURSULDWH FKRLFHV�

&ULWHULD )RU ,QWHUSUHWLQJ WKH )LQGLQJV
7KH ILQDO VWHS ZRXOG EH WR VHHN RWKHU DQVZHUV DQG ULYDO H[SODQDWLRQV WR RXU IRXQG
UHVXOWV� DQG DUJXH ZK\ WKHVH DUH QRW IHDVLEOH �<LQ� ������ 'XH WR WKH WLPH
FRQVWUDLQWV WR WKLV WKHVLV� WKLV LV RXW RI WKH VFRSH DQG WKH WKHVLV ZLOO LQVWHDG UHO\ RQ
WKH TXDOLW\ RI WKH PHWKRGRORJ\ DQG WKH WUXVWZRUWKLQHVV DQG YDOLGDWLRQ ZRUN
GHVFULEHG LQ 6HFWLRQ ����

���



$33(1',; %� 3URWRFRO

6HFWLRQ $� 2YHUYLHZ RI WKH &DVH 6WXG\
�� 3UHVHQWLQJ FKDOOHQJHV DQG RSSRUWXQLWLHV IRU ,.($ )RRG 6&

54� +RZ FDQ IRRG SDFNDJLQJ RSHUDWLRQV EH LPSURYHG WR LQFUHDVH VXSSO\ FKDLQ
HIILFLHQF\"

7KLV WKHVLV LV FRQVLGHUHG VXFFHVVIXO ZKHQ FKDOOHQJHV DQG RSSRUWXQLWLHV FDQ EH SUHVHQWHG�
DORQJ ZLWK SRWHQWLDO HIIHFWV RI FHUWDLQ LPSURYHPHQWV�
�� .H\ UHDGLQJV�

6&0�
+DHVVQHU� 3� +DHVVQHU� -�� 0FPXUWUH\� 0� ������ 7UHQGV 	 &KDOOHQJHV LQ WKH )RRG
6XSSO\ &KDLQ� -RXUQDO RI 6WUDWHJLF ,QQRYDWLRQ DQG 6XVWDLQDELOLW\ ������ GRL�
���������MVLV�Y��L������

0HQW]HU HW DO� ������� 'HILQLQJ 6XSSO\ &KDLQ 0DQDJHPHQW� -RXUQDO RI %XVLQHVV
/RJLVWLFV �������� $%,�,1)250 *OREDO

3DFNDJLQJ /RJLVWLFV�
3nOVVRQ� +� ������� 3DFNDJLQJ /RJLVWLFV� 8QGHUVWDQGLQJ DQG PDQDJLQJ WKH
HFRQRPLF DQG HQYLURQPHQWDO LPSDFWV RI SDFNDJLQJ LQ WKH VXSSO\ FKDLQ� .RJDQ
3DJH /WG�

%30�
7UNPDQ� 3HWHU� ������� 7KH FULWLFDO VXFFHVV IDFWRUV RI EXVLQHVV SURFHVV PDQDJHPHQW�
,QWHUQDWLRQDO -RXUQDO RI ,QIRUPDWLRQ 0DQDJHPHQW� ������ ��������

3HUIRUPDQFH 0HDVXUHPHQWV�
+ROPEHUJ� 6� ������� $ 6\VWHPV 3HUVSHFWLYH RQ VXSSO\ FKDLQ PHDVXUHPHQWV�
,QWHUQDWLRQDO -RXUQDO RI 3K\VLFDO 'LVWULEXWLRQ 	 /RJLVWLFV 0DQDJHPHQW� �������
SS� �������� KWWSV���GRL�RUJ�������������������������� �$FFHVVHG �����������

6DOHKHHQ� )�� +DELE� 0� ������� (PEHGGLQJ DWWULEXWHV WRZDUGV WKH VXSSO\ FKDLQ
SHUIRUPDQFH PHDVXUHPHQW� &OHDQHU /RJLVWLFV DQG 6XSSO\ &KDLQ� ��
KWWSV���GRL�RUJ���������M�FOVFQ������������ �$FFHVVHG �����������

6HFWLRQ %� 'DWD &ROOHFWLRQ 3URFHGXUHV
0HHWLQJ ZLWK $OODQ 'LFNQHU �FRPSDQ\ VXSHUYLVRU�
,QWHUYLHZV ZLWKLQ WKH ILHOG� �ILOO RXW ZLWK QDPHV�

/RJLVWLFV
5	'
�0DUNHWLQJ 	 VDOHV�

���



�)LQDQFH�
3XUFKDVLQJ
:DUHKRXVH 	 VWRUH PDQDJHU
0DQDJHU

'RFXPHQWV�
2YHUYLHZ VXSSO\ FKDLQ
³:RUVW SHUIRUPLQJ SURGXFWV´
3DFNDJLQJ LQIRUPDWLRQ

$UFKLYDO UHFRUGV�
'DWD IRU ZRUVW SHUIRUPLQJ SURGXFWV

2UGHU TW\� ILOO UDWH� ZDVWH� VKLSSLQJ YROXPHV� HWF
'DWD IRU PRUH KROLVWLF YLHZ RI WKH VXSSO\ FKDLQ

2EVHUYDWLRQV�
9LVLW WR '& +%*
9LVLW WR VWRUH LQ 0DOP|

,QWHUYLHZV� LQWHUYLHZ JXLGH� DQG OLVW RI TXHVWLRQV �VSHFLILF DQG RYHUDOO�
'RFXPHQWV� GRFXPHQWV ZLOO VHUYH DV D EDVLV IRU WKH LQWHUYLHZ JXLGH DV ZHOO DV WKH FKHFNOLVW

IRU WKH REVHUYDWLRQV
$UFKLYDO UHFRUGV� VDPH DV IRU GRFXPHQWV
2EVHUYDWLRQV� SURWRFRO�FKHFNOLVW

6HFWLRQ '� 7HQWDWLYH 2XWOLQH IRU WKH &DVH 6WXG\ 5HSRUW
�� 7KH DXGLHQFH IRU WKH FDVH VWXG\ LV ,.($ )RRG DV ZHOO DV /7+� 7KH ILQGLQJV ZLOO EH

SUHVHQWHG LQ D UHSRUW DV ZHOO DV D SUHVHQWDWLRQ� ZLWK GLIIHUHQW DGMXVWPHQWV GHSHQGLQJ
RQ ZKLFK RQH RI WKH WZR DXGLHQFHV�

�� (8 UHJXODWLRQV DQG ODZV� HVSHFLDOO\ UHJDUGLQJ SDFNDJLQJ DQG )RRG 6&0�
�� 7KH OHYHO RI LQQRYDWLYHQHVV LQ WKH FDVH VWXG\ LV ORZ� VLQFH WKH UHVHDUFK UHOLHV RQ

FXUUHQW NQRZOHGJH DQG SUDFWLFHV�

���



$33(1',; &� 6WUHQJWKV DQG
:HDNQHVVHV RI WKH 6L[ 6RXUFHV RI
'DWD &ROOHFWLRQ�

���



$33(1',; '� ,QWHUYLHZ *XLGH

7KH LQWHUYLHZ JXLGH XVHG LQ WKH LQWHUYLHZV RI SHRSOH DW WKH FDVH FRPSDQ\� 7KH
LQWHUYLHZ LV GLYLGHG LQWR � SDUWV� ,Q WKHVH SDUWV WKHUH DUH RYHUDUFKLQJ TXHVWLRQV
SUHVHQWHG LQ ,WDOLF WH[W� %HORZ WKHVH TXHVWLRQV� WKHUH DUH EXOOHW SRLQWV WKDW DOORZ IRU
WKH LQWHUYLHZHU WR WLFN RII WKH DUHDV QHHGHG DQG UHOHYDQW IURP HDFK TXHVWLRQ DQG
LQWHUYLHZHH�

,1752'8&7,21
8V
Ɣ ,QWURGXFH XV� WKH WKHVLV DQG LWV SXUSRVH
Ɣ *HW LQVLJKWV DERXW ZKDW WKH VF IRU IRRG ORRNV OLNH DQG ZKDW WKH GLIIHUHQW

VWHSV DUH LQ RUGHU WR FUHDWH SDFNDJLQJ VROXWLRQV"
ż :KDW DVSHFWV DUH LPSRUWDQW ZKHQ FUHDWLQJ D SDFNDJLQJ IRU IRRG
ż :KDW DUH WKH FKDOOHQJHV"

Ɣ 'R \RX KDYH VXJJHVWLRQV RQ KRZ WR LPSURYH \RXU ZRUN RU WDVNV UHODWHG WR
\RX"

ż :KDW LV ZRUNLQJ ILQH"
ż )LQG RXW ZKDW WKH FKDOOHQJHV LQ WKH VXSSO\ FKDLQ DUH DW WKH PRPHQW

DQG KRZ SHRSOH LQYROYHG LQ WKH SURFHVVHV WKLQN WKHVH FDQ EH
LPSURYHG�

Ɣ ([SODLQ WKH SXUSRVH RI WKH LQWHUYLHZ
Ɣ 7KH LQWHUYLHZHH ZLOO EH DQRQ\PRXV
Ɣ $VN IRU DOORZDQFH WR UHFRUG WKH LQWHUYLHZ

,QWHUYLHZHH
Ɣ &DQ \RX GHVFULEH \RXU UROH DW ,.($ �)22'�" ,I QRW DW ,.($ )RRG� KRZ DUH

\RX FRQQHFWHG WR WKH RUJDQL]DWLRQ"
Ɣ :KDW DUH \RXU WDVNV" �'HVN MRE" 0HHWLQJV" HWF�
Ɣ +RZ ORQJ KDYH \RX EHHQ LQ WKLV UROH"
Ɣ &DQ \RX GHVFULEH D QRUPDO ZRUN GD\"
Ɣ :KHUH LQ WKH RUJDQL]DWLRQ DUH \RX"
Ɣ &DQ \RX GHVFULEH WKH RUJDQL]DWLRQ IURP \RXU SRLQW RI YLHZ
Ɣ :KR DUH \RX FROODERUDWLQJ ZLWK RQ D UHJXODU EDVLV" :KDW RWKHU UROHV GR \RX

KDYH LQVLJKW LQWR" :KDW RWKHU WHDPV�GHSDUWPHQWV DUH \RX ZRUNLQJ FORVHO\
ZLWK"

6833/< &+$,1 0$1$*(0(17
6WUDWHJ\
Ɣ :KDW LV WKH SXUSRVH RI ,.($ )RRG" �WKH IXUQLWXUH¶V VLGH LV EHLQJ DYDLODEOH

IRU WKH PDQ\ SHRSOH HWF�

���



Ɣ 'R ,.($ �)22'� RU \RXU GHSDUWPHQW KDYH D VSHFLILF VWUDWHJ\" ,I \HV� ZKDW
LV WKH VWUDWHJ\"

Ɣ )URP \RXU SRLQW RI YLHZ GR SHRSOH LQ JHQHUDO ZRUN DOLJQHG ZLWK WKH
VWUDWHJ\"

Ɣ 'R WKHUH H[LVW DQ\ SURWRFROV RI KRZ WR ZRUN
Ɣ :KDW DUH \RXU .3,V"
Ɣ &RPPXQLFDWLRQ
Ɣ +RZ LV WKH FRPPXQLFDWLRQ EHWZHHQ LQWHUQDO GHSDUWPHQWV"
Ɣ +RZ LV WKH FRPPXQLFDWLRQ EHWZHHQ H[WHUQDO SDUWQHUV VXFK DV ZDUHKRXVH DQG

WUDQVSRUWDWLRQ"
Ɣ :RXOG \RX VD\ WKDW \RX DUH LQYROYHG LQ GHFLVLRQV RU GR \RX JHW LQIRUPHG

LI�ZKHQ D FKDQJH RI VRPH VRUW LV WDNLQJ SODFH"

,QIRUPDWLRQ V\VWHPV
Ɣ :KDW LQIRUPDWLRQ V\VWHPV DUH \RX ZRUNLQJ ZLWK"
Ɣ $UH \RX KDSS\ ZLWK WKH V\VWHP"
Ɣ ,I QRW� ZKDW LV QRW ZRUNLQJ SURSHUO\"
Ɣ 'R \RX XVH DQ\ RWKHU SURJUDPV" �OLNH H[FHO� 3RZHU%,�

&KDOOHQJHV 	 &KDQJH SURFHVVHV
Ɣ ,V WKHUH VRPHWKLQJ WKDW LV H[WUD FKDOOHQJLQJ LQ \RXU ZRUN�LQ WKH VXSSO\

FKDLQ"
ż ,V WKHUH VRPHWKLQJ WKDW \RX KDYH QRWLFHG LV ZRUNLQJ SRRUO\ LQ WKH

VXSSO\ FKDLQ"
ż :KDW LV ZRUNLQJ ZHOO"
ż :KDW GR \RX WKLQN KDV WR EH LPSURYHG" 'R \RX KDYH DQ\ LGHDV

DERXW KRZ WKLV FDQ EH LPSURYHG"
Ɣ +RZ DUH \RX ZRUNLQJ ZLWK IROORZ XSV DQG HYDOXDWLQJ HLWKHU URXWLQHV�

SURFHVVHV RU SDFNDJLQJ VROXWLRQV WKDW KDYH DOUHDG\ EHHQ PDGH"
ż +RZ GR \RX XVH WKLV WR LPSURYH \RXU ZRUN LQ WKH IXWXUH"

Ɣ )URP \RXU SRLQW RI YLHZ� DUH WKHUH PDQ\ FKDQJHV KDSSHQLQJ DW ,.($
�)22'�" ,I \HV� +RZ RIWHQ ZRXOG \RX VD\ WKLQJV FKDQJH"

Ɣ 'R WKLQJV FKDQJH DFFRUGLQJ WR WKH SRWHQWLDO SUREOHPV�FKDOOHQJHV \RX KDYH"

)LHOG VSHFLILF TXHVWLRQV
Ɣ $UH \RX�\RXU GHSDUWPHQW LQ DQ\ ZD\ LQYROYHG LQ WKH SK\VLFDO KDQGOLQJ RI

WKH SURGXFWV"
Ɣ +RZ ZHOO GR \RX WKLQN WKH HPSOR\HHV LQ WKH GHSDUWPHQW XQGHUVWDQG WKH UHVW

RI WKH VXSSO\ FKDLQ DQG ZKDW LV DFWXDOO\ KDSSHQLQJ" �H[� +RZ DUH WKLQJV
SDFNHG� VWRUHG� DQG VKLSSHG"

25*$1,=$7,21
2UJDQL]DWLRQDO VWUXFWXUH
Ɣ :KDW GRHV WKH RUJDQL]DWLRQDO VWUXFWXUH ORRN OLNH DW ,.($ �)22'�"
Ɣ :KHUH LQ WKH RUJDQL]DWLRQ DUH \RX�\RXU UROH�\RXU WHDP" ,I LQ WKH FKDLQ RI

DFWLYLWLHV� ZKR DUH ³EHIRUH´ DQG ³DIWHU´ \RX"
Ɣ :KDW WHDPV" +RZ DUH WKH\ OLQNHG" :KDW DUH WKH\ UHVSRQVLEOH IRU"
Ɣ +LHUDUFK\�VWUXFWXUH"

���



Ɣ :KR LV WDNLQJ GHFLVLRQV DQG KRZ PXFK DUH HDFK GHSDUWPHQW LQYROYHG LQ
GHFLVLRQV WDNHQ�QRW WDNHQ"

Ɣ +RZ GRHV WKH LQIRUPDWLRQ IORZ ZRUN"

'$7$
,V WKHUH DQ\ NLQG RI LQIRUPDWLRQ WKDW ZH FDQ DFFHVV" 6XFK DV GDWD RU
GRFXPHQWDWLRQ RI�
Ɣ 6XSSO\ FKDLQ
Ɣ 3URGXFW RU SURFHVV GDWD

6800$5<
Ɣ $UH WKHUH DQ\ GRFXPHQWV RU RWKHU VXSSOHPHQWDU\ GDWD UHODWLQJ WR WKH FDVH

WKDW ZH FDQ DFFHVV"
Ɣ ,V LW RN IRU XV WR FRQWDFW \RX DJDLQ LI ZH PLVVHG DVNLQJ D TXHVWLRQ"
Ɣ ([SODLQ WKDW WKH LQWHUYLHZHH ZLOO UHFHLYH DQG EH DEOH WR DSSURYH ZKDW LV XVHG

IURP WKH LQWHUYLHZ� WR HQVXUH WKDW ZH KDYH XQGHUVWRRG FRUUHFWO\

���



$33(1',; (� )HDWXUHV LQ WKH
3DFNDJLQJ 3HUIRUPDQFH 6FRUHFDUG

'HVFULSWLRQ RI DOO IHDWXUHV LQ WKH SDFNDJLQJ SHUIRUPDQFH VFRUHFDUG�

���



$33(1',; )� 3DFNDJLQJ ,QQRYDWLRQ
6FRUHFDUG ZLWK 6WDWHPHQWV

'HVFULSWLRQ RI WKH FRUH DQG HQDEOLQJ SURFHVVHV LQ WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG�

���



'HVFULSWLRQ RI WKH GLIIHUHQW SUDFWLFHV LQ WKH SDFNDJLQJ LQQRYDWLRQ VFRUHFDUG

���



���



���



���



$33(1',; *� :RUN 'LVWULEXWLRQ

3DUW RI WKHVLV ZRUN $QQD 6DPXHOVVRQ 6RILH 7KXOLQ
/HQQVHOLXV

3ODQQLQJ SKDVH ��� ���

'DWD FROOHFWLRQ ��� ���

&RPSLODWLRQ RI GDWD ��� ���

$QDO\VLV ��� ���

:ULWLQJ ��� ���

3UHVHQWDWLRQ ��� ���

3RSXODU VFLHQWLILF
VXPPDU\

��� ���

���



$33(1',; +� 3URMHFW 3ODQ DQG
2XWFRPH

%HORZ� WKH LQLWLDO WLPH SODQ IRU WKH SURMHFW FDQ EH VHHQ� 2YHUDOO WKH DFWXDO WLPH
IUDPH KDV EHHQ UHODWLYHO\ VLPLODU WR WKH SODQ� +RZHYHU� GXULQJ ZHHNV ���� PXFK RI
WKH ZRUN ZDV SDXVHG GXH WR RFFXUUHQFHV DW WKH FDVH FRPSDQ\� ,QVWHDG WKH GDWD
FROOHFWLRQ SHULRG JRW VKRUWHU EXW VWLOO ORQJ HQRXJK WR FRQGXFW DOO LQWHUYLHZV DQG
VWXG\ YLVLWV QHFHVVDU\ IRU WKH SURMHFW� 7KH ZULWLQJ SURFHVV KDV EHHQ FRQGXFWHG PRUH
LQWHQVLYHO\ GXULQJ WKH EHJLQQLQJ RI WKH SURMHFW� IRFXVLQJ RQ LQWURGXFWLRQ�
PHWKRGRORJ\ DQG LQLWLDO VWHSV RI WKH OLWHUDWXUH UHYLHZ DQG ODWHU LQ WKH SURMHFW
IRFXVLQJ RQ WKH OLWHUDWXUH UHYLHZ� FDVH ILQGLQJV� GLVFXVVLRQ DQG FRQFOXVLRQ�

���



���


