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)LUVW�SXEOLVKHG�6HSWHPEHU�
�����6HFRQG�HGLWLRQ�0DUFK�
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7KH�IROORZLQJ�%6,�UHIHUHQFHV�
UHODWH�WR�WKH�ZRUN�RQ�WKLV�
VWDQGDUG�

&RPPLWWHH�UHIHUHQFH�406���

'UDIW�IRU�FRPPHQW����������'&
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&RPPLWWHHV�UHVSRQVLEOH�IRU�WKLV�%ULWLVK�
6WDQGDUG

7KH�SUHSDUDWLRQ�RI�WKLV�%ULWLVK�6WDQGDUG�ZDV�HQWUXVWHG�E\�WKH�4XDOLW\��
0DQDJHPHQW�DQG�6WDWLVWLFV�6WDQGDUGV�3ROLF\�&RPPLWWHH��406����WR�7HFKQLFDO�
&RPPLWWHH�406�����XSRQ�ZKLFK�WKH�IROORZLQJ�ERGLHV�ZHUH�UHSUHVHQWHG�

$VVRFLDWHG�2IILFHV�7HFKQLFDO�&RPPLWWHH (OHFWULFLW\�$VVRFLDWLRQ
$VVRFLDWLRQ�RI�%ULWLVK�&HUWLILFDWLRQ�%RGLHV (OHFWURQLF�&RPSRQHQWV�,QGXVWU\�)HGHUDWLRQ
$VVRFLDWLRQ�RI�%ULWLVK�+HDOWK�FDUH�,QGXVWULHV (QHUJ\�,QGXVWULHV�&RXQFLO
$VVRFLDWLRQ�RI�%ULWLVK�0LQLQJ�(TXLSPHQW� (QJLQHHULQJ�(TXLSPHQW�DQG�0DWHULDOV�8VHUVª�

&RPSDQLHV $VVRFLDWLRQ
$VVRFLDWLRQ�RI�&RQVXOWLQJ�(QJLQHHUV )HGHUDWLRQ�RI�6PDOO�%XVLQHVVHV
$VVRFLDWLRQ�RI�&RQVXOWLQJ�6FLHQWLVWV *$0%,&$��%($0$�/WG��
$VVRFLDWLRQ�RI�)LHOG�6HUYLFH�0DQDJHUV� *XLOGIRUG�&RXQW\�&ROOHJH�RI�7HFKQRORJ\

,QWHUQDWLRQDO��8.��6RXWKHUQ +HDOWK�DQG�6DIHW\�([HFXWLYH
%($0$�/WG� ,QIRUPDWLRQ�6\VWHPV�4XDOLW\�$VVRFLDWLRQ
%ULVWRO�4XDOLW\�&HQWUH ,QVWLWXWH�RI�&KDUWHUHG�$FFRXQWDQWV
%ULWLVK�$SSURYDOV�6HUYLFH�IRU�&DEOHV ,QVWLWXWH�RI�0DQDJHPHQW
%ULWLVK�*DV�SOF ,QVWLWXWH�RI�4XDOLW\�$VVXUDQFH
%ULWLVK�0DULQH�,QGXVWULHV�)HGHUDWLRQ ,QVWLWXWH�RI�7UDGLQJ�6WDQGDUGV�$GPLQLVWUDWLRQ
%ULWLVK�0DULWLPH�7HFKQRORJ\ ,QVWLWXWLRQ�RI�&KHPLFDO�(QJLQHHUV
%ULWLVK�1XFOHDU�)XHOV�SOF ,QVWLWXWLRQ�RI�(OHFWULFDO�(QJLQHHUV
%ULWLVK�3DSHU�DQG�%RDUG�,QGXVWU\�)HGHUDWLRQ ,QVWLWXWLRQ�RI�0HFKDQLFDO�(QJLQHHUV
%ULWLVK�3KRWRJUDSKLF�$VVRFLDWLRQ ,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\
%ULWLVK�4XDOLW\�)RXQGDWLRQ 0HUFXU\�&RPPXQLFDWLRQV�/LPLWHG
%ULWLVK�5DLOZD\V�%RDUG 0LQLVWU\�RI�'HIHQFH
%ULWLVK�6WHHO�,QGXVWU\ 1DWLRQDO�$FFUHGLWDWLRQ�&RXQFLO�RI�&HUWLILFDWLRQ
%ULWLVK�6XUJLFDO�7UDGHV�$VVRFLDWLRQ %RGLHV
%ULWLVK�7HOHFRPPXQLFDWLRQV�SOF 1DWLRQDO�$VVRFLDWLRQ�RI�3OXPELQJ��+HDWLQJ�DQG�
%ULWLVK�:HOGHG�6WHHO�7XEH�$VVRFLDWLRQ 0HFKDQLFDO�6HUYLFHV�&RQWUDFWRUV
&HQWUH�IRU�$GYDQFHG�0DULWLPH�6WXGLHV 1DWLRQDO�+RXVH�EXLOGLQJ�&RXQFLO
&HUDPLF�,QGXVWU\�&HUWLILFDWLRQ�6FKHPH�/WG� 1DWLRQDO�4XDOLW\�'HYHORSPHQW�6XSSRUW�
&KHPLFDO�,QGXVWULHV�$VVRFLDWLRQ 1HWZRUN
&RPSXWLQJ�6HUYLFHV�$VVRFLDWLRQ 3HUDWHF�/LPLWHG
&RQIHGHUDWLRQ�RI�%ULWLVK�,QGXVWU\ 3RZHU�*HQHUDWLRQ�&RQWUDFWRUVª�$VVRFLDWLRQ�
&RQVXPHU�3ROLF\�&RPPLWWHH�RI�%6, �3*&$���%($0$�/WG��
&RQVXPHUVª�$VVRFLDWLRQ 5R\DO�,QVWLWXWLRQ�RI�&KDUWHUHG�6XUYH\RUV
'HIHQFH�0DQXIDFWXUHUVª�$VVRFLDWLRQ 6RFLHW\�RI�%ULWLVK�$HURVSDFH�&RPSDQLHV�
'HSDUWPHQW�RI�WKH�(QYLURQPHQW��4XDOLW\� /LPLWHG

&RPSHWLWLRQ�DQG�$WWHVWDWLRQ�%UDQFK� 6RFLHW\�RI�(QJLQHHUV�,QFRUSRUDWHG
'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\��1DPDV� 6RFLHW\�RI�0RWRU�0DQXIDFWXUHUV�DQG�7UDGHUV�

([HFXWLYH� /LPLWHG
(($��WKH�$VVRFLDWLRQ�RI�WKH�(OHFWURQLFV�� 8QLYHUVLW\�RI�6DOIRUG

7HOHFRPPXQLFDWLRQV�DQG�%XVLQHVV :DWHU�6HUYLFHV�$VVRFLDWLRQ�RI�(QJODQG�DQG�
(TXLSPHQW�,QGXVWULHV� :DOHV

:HVW�0LGODQGV�(QWHUSULVH�%RDUG

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

���� )HEUXDU\����� ,QGLFDWHG�E\�D�VLGHOLQH�LQ�WKH�PDUJLQ
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&RQWHQWV

3DJH
&RPPLWWHHV�UHVSRQVLEOH ,QVLGH�IURQW�FRYHU
1DWLRQDO�IRUHZRUG LL

,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH�UHIHUHQFH �
� 'HILQLWLRQV �
� )XQGDPHQWDO�FRQFHSWV �
� 0DQDJLQJ�IRU�TXDOLW\�LPSURYHPHQW �
� 0HWKRGRORJ\�IRU�TXDOLW\�LPSURYHPHQW �
� 6XSSRUWLQJ�WRROV�DQG�WHFKQLTXHV �

$QQH[�$��QRUPDWLYH��6XSSRUWLQJ�WRROV�DQG�WHFKQLTXHV �
$QQH[�%��LQIRUPDWLYH��%LEOLRJUDSK\ ��

)LJXUH���¦�$�XQLW�RI�D�VXSSO\�FKDLQ �
)LJXUH�$���¦�5DQGRP�GLVSOD\�DV�SHU�VWHS�F��RI� �
)LJXUH�$���¦�,QLWLDO�FDXVH�DQG�HIIHFW�GLDJUDP ��
)LJXUH�$���¦�'HYHORSPHQW�RI�FDXVH�DQG�HIIHFW�GLDJUDP ��
)LJXUH�$���¦�([DPSOH�RI�D�FDXVH�DQG�HIIHFW�GLDJUDP ��
)LJXUH�$���¦�)ORZFKDUW�V\PEROV ��
)LJXUH�$���¦�([DPSOH�RI�D�IORZFKDUW ��
)LJXUH�$���¦�([DPSOH�RI�D�WUHH�GLDJUDP ��
)LJXUH�$���¦� �DQG�5�FKDUWV�IRU�RYHUILOO�GDWD ��
)LJXUH�$���¦�&RPPRQO\�RFFXUULQJ�SDWWHUQV�LQ�KLVWRJUDPV ��
)LJXUH�$����¦�([DPSOH�RI�D�KLVWRJUDP ��
)LJXUH�$����¦�([DPSOH�RI�D�3DUHWR�GLDJUDP ��
)LJXUH�$����¦�&RPPRQO\�RFFXUULQJ�VFDWWHU�GLDJUDPV ��
)LJXUH�$����¦�([DPSOH�RI�D�VFDWWHU�GLDJUDP ��

7DEOH���¦�7RROV�DQG�WHFKQLTXHV�IRU�TXDOLW\�LPSURYHPHQW �
7DEOH�$���¦�'DWD�FROOHFWLRQ�IRUP �
7DEOH�$���¦�'DWD�RUJDQL]HG�E\�JURXSLQJ�DV�SHU�VWHS�H��RI� �
7DEOH�$���¦�2YHUILOO�GDWD�DQG�VDPSOH�VWDWLVWLFV�� ��5� ��
7DEOH�$���¦�$PRXQW�RI�DGGLWLYH�§$¨�DQG�DVVRFLDWHG�\LHOG ��

/LVW�RI�UHIHUHQFHV ,QVLGH�EDFN�FRYHU

;

;
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1DWLRQDO�IRUHZRUG
7KLV�3DUW�RI�%6������KDV�EHHQ�SUHSDUHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�4XDOLW\��
0DQDJHPHQW�DQG�6WDWLVWLFV�6WDQGDUGV�3ROLF\�&RPPLWWHH��,W�LV�LGHQWLFDO�ZLWK
,62�������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�V\VWHP�HOHPHQWV�¦�
3DUW����*XLGHOLQHV�IRU�TXDOLW\�LPSURYHPHQW��LQFOXGLQJ�7HFKQLFDO�&RUULJHQGXP����
SXEOLVKHG�E\�WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62���,W�
VXSHUVHGHV�%6�������������ZKLFK�LV�ZLWKGUDZQ�

7KLV�3DUW�RI�%6������JLYHV�JXLGDQFH�RQ�LPSOHPHQWLQJ�FRQWLQXRXV�TXDOLW\�
LPSURYHPHQW�ZLWKLQ�DQ�RUJDQL]DWLRQ�

7KH�IROORZLQJ�3DUWV�RI�%6������KDYH�QRZ�EHHQ�SXEOLVKHG�

¦�3DUW����*XLGH�WR�PDQDJHPHQW�SULQFLSOHV�
¦�3DUW����*XLGHOLQHV�IRU�TXDOLW\�LPSURYHPHQW�

7KH�%ULWLVK�6WDQGDUGV�FRUUHVSRQGLQJ�WR�,62�����������DQG�,62��������������
OLVWHG�LQ�$QQH[�%��DUH�%6���������������DQG�%6��������������UHVSHFWLYHO\�

$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�D�
FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�DSSOLFDWLRQ�

&RPSOLDQFH�ZLWK�D�%ULWLVK�6WDQGDUG�GRHV�QRW�RI�LWVHOI�FRQIHU�LPPXQLW\�
IURP�OHJDO�REOLJDWLRQV�

&URVV�UHIHUHQFHV

,QWHUQDWLRQDO�VWDQGDUG &RUUHVSRQGLQJ�%ULWLVK�6WDQGDUG

,62���������� %6������4XDOLW\�YRFDEXODU\
3DUW��������,QWHUQDWLRQDO�WHUPV�
�,GHQWLFDO�

6XPPDU\�RI�SDJHV�
7KLV�GRFXPHQW�FRPSULVHV�D�IURQW�FRYHU��DQ�LQVLGH�IURQW�FRYHU��SDJHV�L�DQG�LL��
SDJHV ��WR�����DQ�LQVLGH�EDFN�FRYHU�DQG�D�EDFN�FRYHU�

7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�

6LGHOLQLQJ�LQ�WKLV�GRFXPHQW�LQGLFDWHV�WKH�PRVW�UHFHQW�FKDQJHV�E\�DPHQGPHQW�
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,QWURGXFWLRQ
:KHQ�LPSOHPHQWLQJ�D�TXDOLW\�V\VWHP��H�J��DV�
GHVFULEHG�LQ�,62��������WKH�PDQDJHPHQW�RI�DQ�
RUJDQL]DWLRQ�VKRXOG�HQVXUH�WKDW�WKH�V\VWHP�ZLOO�
IDFLOLWDWH�DQG�SURPRWH�FRQWLQXRXV�TXDOLW\�
LPSURYHPHQW��$�FRQVWDQW�JRDO�RI�PDQDJHPHQW�DW�DOO�
OHYHOV�RI�DQ�RUJDQL]DWLRQ�VKRXOG�EH�WR�VWULYH�IRU�
FXVWRPHU�VDWLVIDFWLRQ�DQG�FRQWLQXRXV�TXDOLW\�
LPSURYHPHQW�

7KH�TXDOLW\�RI�SURGXFWV�DQG�VHUYLFHV�LV�LPSRUWDQW�IRU�
FRPSHWLWLYHQHVV��&RQWLQXRXV�TXDOLW\�LPSURYHPHQW�
LV�QHFHVVDU\�WR�HQKDQFH�DQ�RUJDQL]DWLRQªV�
FRPSHWLWLYH�SRVLWLRQ��,W�VKRXOG�EH�HPSKDVL]HG�WKDW�
LQQRYDWLYH�VWUDWHJLHV�IRU�WKH�LQWURGXFWLRQ�RI�QHZ�
SURGXFW��VHUYLFH��RU�SURFHVV�WHFKQRORJLHV�DQG�
FRQWLQXRXV�TXDOLW\�LPSURYHPHQW�DOO�QHHG�WR�EH�
FRQVLGHUHG�

7KH�PRWLYDWLRQ�IRU�TXDOLW\�LPSURYHPHQW�FRPHV�IURP�
WKH�QHHG�WR�SURYLGH�LQFUHDVHG�YDOXH�DQG�VDWLVIDFWLRQ�
WR�FXVWRPHUV��(YHU\�PHPEHU�RI�DQ�RUJDQL]DWLRQ�
VKRXOG�GHYHORS�D�FRQVFLRXV�DZDUHQHVV�WKDW�HDFK�
SURFHVV�FDQ�EH�SHUIRUPHG�PRUH�HIIHFWLYHO\�DQG�PRUH�
HIILFLHQWO\�ZLWK�OHVV�ZDVWH�DQG�UHVRXUFH�
FRQVXPSWLRQ�

,QFUHDVHV�LQ�HIIHFWLYHQHVV�DQG�HIILFLHQF\�EHQHILW�
FXVWRPHUV��WKH�RUJDQL]DWLRQ�DQG�LWV�PHPEHUV��DQG�
VRFLHW\�LQ�JHQHUDO��&RQWLQXRXV�TXDOLW\�LPSURYHPHQW�
HQKDQFHV�WKH�DELOLW\�RI�DQ�RUJDQL]DWLRQ�WR�FRPSHWH�
DQG�WKH�RSSRUWXQLW\�IRU�LWV�PHPEHUV�WR�FRQWULEXWH��
JURZ�DQG�H[FHO�

��6FRSH
7KLV�SDUW�RI�,62������JLYHV�PDQDJHPHQW�JXLGHOLQHV�
IRU�LPSOHPHQWLQJ�FRQWLQXRXV�TXDOLW\�LPSURYHPHQW�
ZLWKLQ�DQ�RUJDQL]DWLRQ�

7KH�ZD\V�RI�DGRSWLQJ�DQG�LPSOHPHQWLQJ�WKHVH�
JXLGHOLQHV�GHSHQG�XSRQ�IDFWRUV�VXFK�DV�WKH�FXOWXUH��
VL]H��QDWXUH�RI�WKH�RUJDQL]DWLRQ��WKH�W\SHV�RI�
SURGXFWV�RU�VHUYLFHV�RIIHUHG��DQG�WKH�PDUNHWV�DQG�
FXVWRPHU�QHHGV�VHUYHG��7KHUHIRUH��DQ�RUJDQL]DWLRQ�
VKRXOG�GHYHORS�DQ�LPSURYHPHQW�SURFHVV�VXLWHG�WR�LWV�
RZQ�QHHGV�DQG�UHVRXUFHV�

7KLV�SDUW�RI�,62������LV�QRW�IRU�FRQWUDFWXDO��
UHJXODWRU\�RU�FHUWLILFDWLRQ�XVH�

��1RUPDWLYH�UHIHUHQFH
7KH�IROORZLQJ�VWDQGDUG�FRQWDLQV�SURYLVLRQV�ZKLFK��
WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�SURYLVLRQV�
RI�WKLV�SDUW�RI�,62�������$W�WKH�WLPH�RI�SXEOLFDWLRQ��
WKH�HGLWLRQ�LQGLFDWHG�ZDV�YDOLG��$OO�VWDQGDUGV�DUH�
VXEMHFW�WR�UHYLVLRQ��DQG�SDUWLHV�WR�DJUHHPHQWV�EDVHG�
RQ�WKLV�SDUW�RI�,62������DUH�HQFRXUDJHG�WR�
LQYHVWLJDWH�WKH�SRVVLELOLW\�RI�DSSO\LQJ�WKH�PRVW�
UHFHQW�HGLWLRQ�RI�WKH�VWDQGDUG�LQGLFDWHG�EHORZ��
0HPEHUV�RI�,(&�DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�
FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,62������¦����4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�
DVVXUDQFH�¦�9RFDEXODU\�

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�SDUW�RI�,62�������WKH�
GHILQLWLRQV�JLYHQ�LQ�,62������DQG�WKH�IROORZLQJ�
GHILQLWLRQV�DSSO\�

�����
SURFHVV
D�VHW�RI�LQWHU�UHODWHG�UHVRXUFHV�DQG�DFWLYLWLHV�ZKLFK�
WUDQVIRUPV�LQSXWV�LQWR�RXWSXWV
127(�� 5HVRXUFHV�PD\�LQFOXGH�SHUVRQQHO��IDFLOLWLHV��
HTXLSPHQW��WHFKQRORJ\�DQG�PHWKRGRORJ\�

�����
VXSSO\�FKDLQ
D�VHW�RI�LQWHU�UHODWHG�SURFHVVHV�WKDW�DFFHSWV�LQSXWV�
IURP�VXSSOLHUV��DGGV�YDOXH�WR�WKHVH�LQSXWV��DQG�
SURGXFHV�RXWSXWV�IRU�FXVWRPHUV
127(�� ,QSXW�DQG�RXWSXWV�FDQ�EH�HLWKHU�SURGXFWV�RU�VHUYLFHV�

127(�� &XVWRPHUV�DQG�VXSSOLHUV�FDQ�EH�HLWKHU�LQWHUQDO�RU�
H[WHUQDO�WR�WKH�RUJDQL]DWLRQ�

127(�� $�XQLW�RI�D�VXSSO\�FKDLQ�LV�LOOXVWUDWHG�LQ�)LJXUH���

�����
TXDOLW\�LPSURYHPHQW
DFWLRQV�WDNHQ�WKURXJKRXW�WKH�RUJDQL]DWLRQ�WR�
LQFUHDVH�WKH�HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI�DFWLYLWLHV�
DQG�SURFHVVHV�WR�SURYLGH�DGGHG�EHQHILWV�WR�ERWK�WKH�
RUJDQL]DWLRQ�DQG�LWV�FXVWRPHUV

�����
TXDOLW\�ORVVHV
ORVVHV�FDXVHG�E\�QRW�UHDOL]LQJ�WKH�SRWHQWLDO�RI�
UHVRXUFHV�LQ�SURFHVVHV�DQG�DFWLYLWLHV
127(�� 6RPH�H[DPSOHV�RI�TXDOLW\�ORVVHV�DUH�WKH�ORVV�RI�
FXVWRPHU�VDWLVIDFWLRQ��ORVV�RI�RSSRUWXQLW\�WR�DGG�PRUH�YDOXH�IRU�
WKH�FXVWRPHU��WKH�RUJDQL]DWLRQ�RU�VRFLHW\��DV�ZHOO�DV�D�ZDVWH�RI�
UHVRXUFHV��4XDOLW\�ORVVHV�DUH�D�VXEVHW�RI�TXDOLW\�FRVWV��VHH������

���7R�EH�SXEOLVKHG���5HYLVLRQ�RI�,62�����������
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SUHYHQWLYH�DFWLRQ
DQ�DFWLRQ�WDNHQ�WR�HOLPLQDWH�WKH�FDXVHV�RI�D�
SRWHQWLDO�QRQFRQIRUPLW\��GHIHFW�RU�RWKHU�XQGHVLUDEOH�
VLWXDWLRQ�LQ�RUGHU�WR�SUHYHQW�RFFXUUHQFH

�����
FRUUHFWLYH�DFWLRQ
DQ�DFWLRQ�WDNHQ�WR�HOLPLQDWH�WKH�FDXVHV�RI�DQ�
H[LVWLQJ�QRQFRQIRUPLW\��GHIHFW�RU�RWKHU�XQGHVLUDEOH�
VLWXDWLRQ�LQ�RUGHU�WR�SUHYHQW�UHFXUUHQFH
127(�� $FWLRQV�IRU�FRUUHFWLQJ�SURFHVV�RXWSXWV�LQFOXGH�UHSDLU��
UHZRUN�RU�DGMXVWPHQW�WDNHQ�WR�UHFWLI\�QRQFRQIRUPLQJ��GHIHFWLYH�
RU�RWKHU�XQGHVLUDEOH�SURFHVV�RXWSXWV�

��)XQGDPHQWDO�FRQFHSWV

����3ULQFLSOHV�RI�TXDOLW\�LPSURYHPHQW
7KH�TXDOLW\�RI�DQ�RUJDQL]DWLRQªV�SURGXFWV��VHUYLFHV�
DQG�RWKHU�RXWSXWV�LV�GHWHUPLQHG�E\�WKH�VDWLVIDFWLRQ�
RI�WKH�FXVWRPHUV�ZKR�XVH�WKHP�DQG�UHVXOWV�IURP�WKH�
HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI�WKH�SURFHVVHV�WKDW�
FUHDWH�DQG�VXSSRUW�WKHP�

4XDOLW\�LPSURYHPHQW�LV�DFKLHYHG�E\�LPSURYLQJ�
SURFHVVHV��(YHU\�DFWLYLW\�RU�LWHP�RI�ZRUN�LQ�DQ�
RUJDQL]DWLRQ�FRPSULVHV�RQH�RU�PRUH�SURFHVVHV�

4XDOLW\�LPSURYHPHQW�LV�D�FRQWLQXRXV�DFWLYLW\��
DLPLQJ�IRU�HYHU�KLJKHU�SURFHVV�HIIHFWLYHQHVV�DQG�
HIILFLHQF\�

4XDOLW\�LPSURYHPHQW�HIIRUWV�VKRXOG�EH�GLUHFWHG�
WRZDUGV�FRQVWDQWO\�VHHNLQJ�RSSRUWXQLWLHV�IRU�
LPSURYHPHQW��UDWKHU�WKDQ�ZDLWLQJ�IRU�D�SUREOHP�WR�
UHYHDO�RSSRUWXQLWLHV�

&RUUHFWLQJ�SURFHVV�RXWSXWV�UHGXFHV�RU�HOLPLQDWHV�D�
SUREOHP�ZKLFK�KDV�RFFXUUHG��3UHYHQWLYH�DQG�
FRUUHFWLYH�DFWLRQV�HOLPLQDWH�RU�UHGXFH�WKH�FDXVHV�RI�
D�SUREOHP��DQG�KHQFH�HOLPLQDWH�RU�UHGXFH�DQ\�IXWXUH�
RFFXUUHQFH��7KXV��SUHYHQWLYH�DQG�FRUUHFWLYH�DFWLRQV�
LPSURYH�WKH�SURFHVVHV�RI�DQ�RUJDQL]DWLRQ�DQG�DUH�
FULWLFDO�WR�TXDOLW\�LPSURYHPHQW�

����(QYLURQPHQW�IRU�TXDOLW\�LPSURYHPHQW

������0DQDJHPHQW�UHVSRQVLELOLW\�DQG�
OHDGHUVKLS
7KH�UHVSRQVLELOLW\�DQG�OHDGHUVKLS�IRU�FUHDWLQJ�WKH�
HQYLURQPHQW�IRU�FRQWLQXRXV�TXDOLW\�LPSURYHPHQW�
EHORQJ�WR�WKH�KLJKHVW�OHYHO�RI�PDQDJHPHQW��
0DQDJHUV�FRQYH\�WKH�OHDGHUVKLS�DQG�FRPPLWPHQW�
QHFHVVDU\�IRU�FUHDWLQJ�WKH�HQYLURQPHQW�IRU�TXDOLW\�
LPSURYHPHQW�E\�WKHLU�RZQ�DFWLRQV��FRQVWDQF\�DQG�
GHSOR\PHQW�RI�UHVRXUFHV��0DQDJHUV�OHDG�TXDOLW\�
LPSURYHPHQW�E\�FRPPXQLFDWLQJ�SXUSRVH�DQG�JRDOV��
E\�FRQWLQXRXVO\�LPSURYLQJ�WKHLU�RZQ�ZRUN�
SURFHVVHV��E\�IRVWHULQJ�DQ�HQYLURQPHQW�RI�RSHQ�
FRPPXQLFDWLRQ��WHDPZRUN�DQG�UHVSHFW�IRU�WKH�
LQGLYLGXDO��DQG�E\�HQDEOLQJ�DQG�HPSRZHULQJ�
HYHU\RQH�LQ�WKH�RUJDQL]DWLRQ�WR�LPSURYH�WKHLU�ZRUN�
SURFHVVHV�

������9DOXHV��DWWLWXGHV�DQG�EHKDYLRXU
7KH�HQYLURQPHQW�IRU�TXDOLW\�LPSURYHPHQW�RIWHQ�
UHTXLUHV�D�QHZ�VHW�RI�VKDUHG�YDOXHV��DWWLWXGHV�DQG�
EHKDYLRXU�IRFXVLQJ�RQ�VDWLVI\LQJ�FXVWRPHU�QHHGV�
DQG�VHWWLQJ�HYHU�PRUH�FKDOOHQJLQJ�JRDOV��9DOXHV��
DWWLWXGHV�DQG�EHKDYLRXU�WKDW�DUH�HVVHQWLDO�IRU�
FRQWLQXRXV�TXDOLW\�LPSURYHPHQW�LQFOXGH�

¦�IRFXVLQJ�DWWHQWLRQ�RQ�VDWLVI\LQJ�WKH�QHHGV�RI�
ERWK�LQWHUQDO�DQG�H[WHUQDO�FXVWRPHUV�
¦�LQYROYLQJ�WKH�HQWLUH�VXSSO\�FKDLQ�IURP�
VXSSOLHUV�WR�FXVWRPHUV�LQ�TXDOLW\�LPSURYHPHQW�
¦�GHPRQVWUDWLQJ�PDQDJHPHQW�FRPPLWPHQW��
OHDGHUVKLS�DQG�LQYROYHPHQW�
¦�HPSKDVL]LQJ�TXDOLW\�LPSURYHPHQW�DV�D�SDUW�RI�
HYHU\RQHªV�MRE��HLWKHU�E\�WHDPZRUN�RU�LQGLYLGXDO�
DFWLYLWLHV�
¦�DGGUHVVLQJ�SUREOHPV�E\�LPSURYLQJ�SURFHVVHV�
¦�FRQWLQXRXVO\�LPSURYLQJ�DOO�SURFHVVHV�
¦�HVWDEOLVKLQJ�RSHQ�FRPPXQLFDWLRQ�ZLWK�DFFHVV�
WR�GDWD�DQG�LQIRUPDWLRQ�
¦�SURPRWLQJ�WHDPZRUN�DQG�UHVSHFW�IRU�WKH�
LQGLYLGXDO�
¦�PDNLQJ�GHFLVLRQV�EDVHG�RQ�WKH�DQDO\VLV�RI�GDWD�

)LJXUH���¦�$�XQLW�RI�D�VXSSO\�FKDLQ
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������4XDOLW\�LPSURYHPHQW�JRDOV
4XDOLW\�LPSURYHPHQW�JRDOV�VKRXOG�EH�HVWDEOLVKHG�
WKURXJKRXW�WKH�RUJDQL]DWLRQ��7KH\�VKRXOG�EH�FORVHO\�
LQWHJUDWHG�ZLWK�WKH�RYHUDOO�EXVLQHVV�JRDOV�DQG�
SURYLGH�IRFXV�IRU�LQFUHDVLQJ�FXVWRPHU�VDWLVIDFWLRQ�
DQG�SURFHVV�HIIHFWLYHQHVV�DQG�HIILFLHQF\��
4XDOLW\�LPSURYHPHQW�JRDOV�VKRXOG�EH�GHILQHG�VR�
WKDW�SURJUHVV�FDQ�EH�PHDVXUHG��7KH\�VKRXOG�EH�
FOHDUO\�XQGHUVWDQGDEOH��FKDOOHQJLQJ�DQG�SHUWLQHQW��
6WUDWHJLHV�WR�DFKLHYH�WKHVH�JRDOV�VKRXOG�EH�
XQGHUVWRRG�DQG�DJUHHG�WR�E\�DOO�ZKR�PXVW�ZRUN�
WRJHWKHU�WR�DFKLHYH�WKHP��4XDOLW\�LPSURYHPHQW�
JRDOV�VKRXOG�EH�UHJXODUO\�UHYLHZHG�DQG�VKRXOG�
UHIOHFW�FKDQJLQJ�FXVWRPHU�H[SHFWDWLRQV�

������&RPPXQLFDWLRQV�DQG�WHDPZRUN
2SHQ�FRPPXQLFDWLRQ�DQG�WHDPZRUN�UHPRYH�
RUJDQL]DWLRQDO�DQG�SHUVRQDO�EDUULHUV�WKDW�LQWHUIHUH�
ZLWK�HIIHFWLYHQHVV��HIILFLHQF\�DQG�FRQWLQXRXV�
LPSURYHPHQW�RI�SURFHVVHV��2SHQ�FRPPXQLFDWLRQ�
DQG�WHDPZRUN�VKRXOG�EH�H[WHQGHG�WKURXJKRXW�WKH�
ZKROH�VXSSO\�FKDLQ��LQFOXGLQJ�VXSSOLHUV�DQG�
FXVWRPHUV��&RPPXQLFDWLRQ�DQG�WHDPZRUN�UHTXLUH�
WUXVW��7UXVW�LV�HVVHQWLDO�LI�HYHU\RQH�LV�WR�EH�LQYROYHG�
LQ�LGHQWLI\LQJ�DQG�IROORZLQJ�XS�RQ�RSSRUWXQLWLHV�IRU�
LPSURYHPHQW�

������5HFRJQLWLRQ
7KH�UHFRJQLWLRQ�SURFHVV�HQFRXUDJHV�DFWLRQV�
FRQVLVWHQW�ZLWK�YDOXHV��DWWLWXGHV�DQG�EHKDYLRXU�
QHFHVVDU\�IRU�TXDOLW\�LPSURYHPHQW��VHH��������

6XFFHVVIXO�UHFRJQLWLRQ�SURFHVVHV�HPSKDVL]H�WKH�
GHYHORSPHQW�DQG�JURZWK�RI�LQGLYLGXDOV�DQG�FRQVLGHU�
WKH�IDFWRUV�ZKLFK�LQIOXHQFH�DQ�LQGLYLGXDOªV�ZRUN�
SHUIRUPDQFH��H�J��RSSRUWXQLW\��RUJDQL]DWLRQ��
HQYLURQPHQW���)XUWKHUPRUH��VXFFHVVIXO�UHFRJQLWLRQ�
SURFHVVHV�HPSKDVL]H�JURXS�SHUIRUPDQFH�DQG�JURXS�
UHFRJQLWLRQ��DQG�HQFRXUDJH�IUHTXHQW�DQG�LQIRUPDO�
IHHGEDFN�
127(�� 5HZDUG�V\VWHPV�VKRXOG�EH�FRQVLVWHQW�ZLWK�WKH�
UHFRJQLWLRQ�SURFHVV��,Q�SDUWLFXODU��UHZDUG�V\VWHPV�VKRXOG�DYRLG�
SURPRWLQJ�GHVWUXFWLYH�LQWHUQDO�FRPSHWLWLRQ�

������(GXFDWLRQ�DQG�WUDLQLQJ
2Q�JRLQJ�HGXFDWLRQ�DQG�WUDLQLQJ�DUH�HVVHQWLDO�IRU�
HYHU\RQH��(GXFDWLRQ�DQG�WUDLQLQJ�SURJUDPPHV�DUH�
LPSRUWDQW�LQ�FUHDWLQJ�DQG�PDLQWDLQLQJ�DQ�
HQYLURQPHQW�IRU�TXDOLW\�LPSURYHPHQW��$OO�PHPEHUV�
RI�DQ�RUJDQL]DWLRQ��LQFOXGLQJ�WKH�KLJKHVW�OHYHOV�RI�
PDQDJHPHQW��VKRXOG�EH�HGXFDWHG�DQG�WUDLQHG�LQ�
TXDOLW\�SULQFLSOHV�DQG�SUDFWLFHV�DQG�LQ�WKH�
DSSOLFDWLRQ�RI�DSSURSULDWH�PHWKRGV�IRU�TXDOLW\�
LPSURYHPHQW��7KLV�LQFOXGHV�WKH�XVH�RI
TXDOLW\�LPSURYHPHQW�WRROV�DQG�WHFKQLTXHV
�VHH�$QQH[�$���$OO�HGXFDWLRQ�DQG�WUDLQLQJ�
SURJUDPPHV�VKRXOG�EH�UHYLHZHG�IRU�FRQVLVWHQF\�
ZLWK�TXDOLW\�SULQFLSOHV�DQG�SUDFWLFHV��7KH�
HIIHFWLYHQHVV�RI�HGXFDWLRQ�DQG�WUDLQLQJ�VKRXOG�EH�
UHJXODUO\�DVVHVVHG��7UDLQLQJ�VHSDUDWHG�IURP�
DSSOLFDWLRQ�LV�UDUHO\�HIIHFWLYH��VHH������

����4XDOLW\�ORVVHV
2SSRUWXQLWLHV�WR�UHGXFH�TXDOLW\�ORVVHV�JXLGH
TXDOLW\�LPSURYHPHQW�HIIRUWV��4XDOLW\�ORVVHV�VKRXOG�
EH�OLQNHG�ZLWK�WKH�SURFHVVHV�FDXVLQJ�WKHP��,W�LV�
LPSRUWDQW�DW�OHDVW�WR�HVWLPDWH�HYHQ�WKRVH�TXDOLW\�
ORVVHV�ZKLFK�DUH�GLIILFXOW�WR�PHDVXUH��VXFK�DV�WKH�
ORVV�RI�FXVWRPHU�JRRGZLOO�DQG�WKH�IDLOXUH�IXOO\�WR�
XWLOL]H�KXPDQ�SRWHQWLDO��2UJDQL]DWLRQV�VKRXOG�
UHGXFH�TXDOLW\�ORVVHV�E\�XVLQJ�HYHU\�RSSRUWXQLW\�WR�
LPSURYH�TXDOLW\�

��0DQDJLQJ�IRU�TXDOLW\�LPSURYHPHQW
$OWKRXJK�WKH�DSSOLFDWLRQ�RI�DQ\�RI�WKH�WHFKQLTXHV�
GHVFULEHG�LQ�$QQH[�$�ZLOO�JLYH�VRPH�LQFUHPHQWDO�
LPSURYHPHQW��WKHLU�IXOO�SRWHQWLDO�FDQ�RQO\�EH�
UHDOL]HG�LI�WKH\�DUH�DSSOLHG�DQG�FRRUGLQDWHG�ZLWKLQ�D�
VWUXFWXUHG�IUDPHZRUN��7KLV�UHTXLUHV�RUJDQL]LQJ��
SODQQLQJ��PHDVXULQJ�IRU�TXDOLW\�LPSURYHPHQW��DQG�
UHYLHZLQJ�DOO�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV�

����2UJDQL]LQJ�IRU�TXDOLW\�LPSURYHPHQW
$Q�HIIHFWLYH�ZD\�RI�RUJDQL]LQJ�TXDOLW\�LPSURYHPHQW�
LGHQWLILHV�RSSRUWXQLWLHV�IRU�TXDOLW\�LPSURYHPHQW�
ERWK�YHUWLFDOO\�ZLWKLQ�WKH�RUJDQL]DWLRQDO�KLHUDUFK\�
DQG�KRUL]RQWDOO\�LQ�WKH�SURFHVVHV�WKDW�IORZ�DFURVV�
RUJDQL]DWLRQDO�ERXQGDULHV��,Q�RUJDQL]LQJ�IRU�TXDOLW\�
LPSURYHPHQW��WKH�IROORZLQJ�VKRXOG�EH�DGGUHVVHG�

¦�D�PHDQV�IRU�SURYLGLQJ�SROLF\��VWUDWHJ\��PDMRU�
TXDOLW\�LPSURYHPHQW�JRDOV��RYHUDOO�JXLGDQFH��
VXSSRUW�DQG�EURDG�FRRUGLQDWLRQ�RI�WKH�
RUJDQL]DWLRQªV�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV�
¦�D�PHDQV�RI�LGHQWLI\LQJ�FURVV�IXQFWLRQDO�
TXDOLW\�LPSURYHPHQW�QHHGV�DQG�JRDOV�DQG�
DVVLJQLQJ�UHVRXUFHV�WR�SXUVXH�WKHP�
¦�D�PHDQV�WR�SXUVXH�TXDOLW\�LPSURYHPHQW�JRDOV�
E\�WHDP�DFWLYLWLHV�ZLWKLQ�DUHDV�RI�GLUHFW�
UHVSRQVLELOLWLHV�DQG�DXWKRULWLHV�
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¦�D�PHDQV�IRU�HQFRXUDJLQJ�HYHU\�PHPEHU�RI�WKH�
RUJDQL]DWLRQ�WR�SXUVXH�TXDOLW\�LPSURYHPHQW�
DFWLYLWLHV�UHODWHG�WR�WKHLU�ZRUN�DQG�IRU�
FRRUGLQDWLQJ�WKHVH�DFWLYLWLHV�
¦�D�PHDQV�RI�UHYLHZLQJ�DQG�DVVHVVLQJ�WKH�
SURJUHVV�RI�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV�

:LWKLQ�WKH�RUJDQL]DWLRQDO�KLHUDUFK\��
UHVSRQVLELOLWLHV�IRU�TXDOLW\�LPSURYHPHQW�LQFOXGH�

¦�PDQDJHPHQW�SURFHVVHV�VXFK�DV�GHILQLQJ�WKH�
PLVVLRQ�RI�WKH�RUJDQL]DWLRQ��VWUDWHJLF�SODQQLQJ��
FODULI\LQJ�UROHV�DQG�UHVSRQVLELOLWLHV��DFTXLULQJ�
DQG�DVVLJQLQJ�UHVRXUFHV��SURYLGLQJ�HGXFDWLRQ�DQG�
WUDLQLQJ��DQG�UHFRJQLWLRQ�
¦�LGHQWLILFDWLRQ�DQG�SODQQLQJ�RI�FRQWLQXRXV�
LPSURYHPHQW�RI�WKH�ZRUN�SURFHVVHV�RI�WKH�
RUJDQL]DWLRQ�
¦�LGHQWLILFDWLRQ�DQG�SODQQLQJ�RI�FRQWLQXRXV�
LPSURYHPHQW�RI�WKH�DGPLQLVWUDWLYH�VXSSRUW�
SURFHVVHV�RI�WKH�RUJDQL]DWLRQ�
¦�PHDVXUHPHQW�DQG�WUDFNLQJ�RI�UHGXFWLRQ�RI�
TXDOLW\�ORVVHV�
¦�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�DQ�
HQYLURQPHQW�WKDW�HPSRZHUV��HQDEOHV�DQG�FKDUJHV�
DOO�PHPEHUV�RI�WKH�RUJDQL]DWLRQ�FRQWLQXRXVO\�WR�
LPSURYH�TXDOLW\�

:LWKLQ�WKH�SURFHVVHV�WKDW�IORZ�DFURVV�RUJDQL]DWLRQDO�
ERXQGDULHV��UHVSRQVLELOLWLHV�IRU�TXDOLW\�
LPSURYHPHQW�LQFOXGH�

¦�GHILQLQJ�DQG�DJUHHLQJ�RQ�WKH�SXUSRVH�RI�HDFK�
SURFHVV�DQG�LWV�UHODWLRQVKLS�ZLWK�WKH�REMHFWLYHV�RI�
WKH�RUJDQL]DWLRQ�
¦�HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�FRPPXQLFDWLRQ�
DPRQJ�GHSDUWPHQWV�
¦�LGHQWLI\LQJ�ERWK�LQWHUQDO�DQG�H[WHUQDO�
FXVWRPHUV�RI�WKH�SURFHVV�DQG�GHWHUPLQLQJ�WKHLU�
QHHGV�DQG�H[SHFWDWLRQV�
¦�WUDQVODWLQJ�FXVWRPHU�QHHGV�DQG�H[SHFWDWLRQV�
LQWR�VSHFLILF�FXVWRPHU�UHTXLUHPHQWV�
¦�LGHQWLI\LQJ�VXSSOLHUV�WR�WKH�SURFHVV�DQG�
FRPPXQLFDWLQJ�WR�WKHP�WKHLU�FXVWRPHU�QHHGV�DQG�
H[SHFWDWLRQV�
¦�VHDUFKLQJ�IRU�SURFHVV�LPSURYHPHQW�
RSSRUWXQLWLHV��DOORFDWLQJ�UHVRXUFHV�IRU�
LPSURYHPHQW��DQG�RYHUVHHLQJ�LPSOHPHQWDWLRQ�RI�
WKHVH�LPSURYHPHQWV�

����3ODQQLQJ�IRU�TXDOLW\�LPSURYHPHQW
4XDOLW\�LPSURYHPHQW�JRDOV�DQG�SODQV�VKRXOG�EH�D�
SDUW�RI�DQ�RUJDQL]DWLRQªV�EXVLQHVV�SODQ�

0DQDJHPHQW�VKRXOG�VHW�TXDOLW\�LPSURYHPHQW�JRDOV�
LQ�WKH�EURDGHVW�VHQVH�LQFOXGLQJ�UHGXFLQJ�TXDOLW\�
ORVVHV��3ODQV�VKRXOG�EH�GHYHORSHG�ZLWKLQ�WKH�
EXVLQHVV�SODQQLQJ�F\FOH�WR�SURYLGH�VWUDWHJLF�
JXLGDQFH�DQG�GLUHFWLRQ�IRU�PHHWLQJ�WKHVH
TXDOLW\�LPSURYHPHQW�JRDOV�DQG�LPSOHPHQWLQJ�WKH�
TXDOLW\�SROLF\��7KHVH�SODQV�VKRXOG�DGGUHVV�WKH�PRVW�
LPSRUWDQW�TXDOLW\�ORVVHV�DQG�VKRXOG�EH�GHSOR\HG�
WKURXJKRXW�DOO�IXQFWLRQV�DQG�DOO�OHYHOV�RI�WKH�
RUJDQL]DWLRQ�

7KH�GHYHORSPHQW�RI�TXDOLW\�LPSURYHPHQW�SODQV�
VKRXOG�LQYROYH�HYHU\RQH�LQ�WKH�RUJDQL]DWLRQ��
WRJHWKHU�ZLWK�WKH�VXSSOLHUV�DQG�FXVWRPHUV�RI�WKH�
RUJDQL]DWLRQ��,QYROYLQJ�HYHU\RQH�JUHDWO\�LQFUHDVHV�
WKH�RSSRUWXQLWLHV�IRU�LPSURYHPHQW�

4XDOLW\�LPSURYHPHQW�SODQV�DUH�RIWHQ�LPSOHPHQWHG�
WKURXJK�D�VHW�D�VSHFLILF�TXDOLW\�LPSURYHPHQW�
SURMHFWV�RU�DFWLYLWLHV��0DQDJHPHQW�VKRXOG�WDNH�FDUH�
WR�PRQLWRU�DQG�FRQWURO�VXFK�LPSOHPHQWDWLRQ�
DFWLYLWLHV�WR�HQVXUH�WKHLU�LQWHJUDWLRQ�LQWR�WKH�RYHUDOO�
JRDOV�DQG�EXVLQHVV�SODQV�RI�WKH�RUJDQL]DWLRQ�

3ODQV�IRU�TXDOLW\�LPSURYHPHQWV�IRFXV�RQ�QHZO\�
LGHQWLILHG�RSSRUWXQLWLHV�DQG�RQ�DUHDV�ZKHUH�
LQVXIILFLHQW�SURJUHVV�KDV�EHHQ�PDGH��7KH�SODQQLQJ�
SURFHVV�KDV�LQSXWV�IURP�DOO�OHYHOV�RI�WKH�
RUJDQL]DWLRQ��IURP�UHYLHZV�RI�DFKLHYHG�UHVXOWV��DQG�
IURP�FXVWRPHUV�DQG�VXSSOLHUV�

����0HDVXULQJ�TXDOLW\�LPSURYHPHQW
$Q�RUJDQL]DWLRQ�VKRXOG�GHYHORS�D�PHDVXUHPHQW�
V\VWHP�WKDW�ILWV�WKH�QDWXUH�RI�LWV�RSHUDWLRQV��$�
V\VWHP�RI�REMHFWLYH�PHDVXUHPHQWV�VKRXOG�EH�
HVWDEOLVKHG�IRU�LGHQWLI\LQJ�DQG�GLDJQRVLQJ�
LPSURYHPHQW�RSSRUWXQLWLHV�DQG�IRU�PHDVXULQJ�WKH�
UHVXOWV�RI�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV��$
ZHOO�GHYHORSHG�V\VWHP�LQFOXGHV�PHDVXUHPHQWV�DW�
XQLW��GHSDUWPHQW��FURVV�IXQFWLRQDO�DQG�WRWDO�
RUJDQL]DWLRQDO�OHYHOV��7KH�PHDVXUHPHQWV�VKRXOG�
UHODWH�WR�TXDOLW\�ORVVHV�DVVRFLDWHG�ZLWK�FXVWRPHU�
VDWLVIDFWLRQ��SURFHVV�HIILFLHQFLHV�DQG�VRFLHWDO�ORVVHV�

D��0HDVXUHV�RI�TXDOLW\�ORVVHV�DVVRFLDWHG�ZLWK�
FXVWRPHU�VDWLVIDFWLRQ�PD\�EH�EDVHG�RQ�
LQIRUPDWLRQ�IURP�VXUYH\V�RI�FXUUHQW�DQG�SRWHQWLDO�
FXVWRPHUV��VXUYH\V�RI�FRPSHWLQJ�SURGXFWV�DQG�
VHUYLFHV��SURGXFW�RU�VHUYLFH�SHUIRUPDQFH�UHFRUGV��
FKDQJHV�LQ�UHYHQXHV��URXWLQH�LQVSHFWLRQV�E\�
VHUYLFH�SHUVRQQHO��LQIRUPDWLRQ�IURP�VDOHV�DQG�
VHUYLFH�VWDII��DQG�FXVWRPHU�FRPSODLQWV�DQG�
FODLPV�
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E��0HDVXUHV�RI�TXDOLW\�ORVVHV�DVVRFLDWHG�ZLWK�
SURFHVV�HIILFLHQF\�PD\�EH�EDVHG�RQ�ODERXU��FDSLWDO�
DQG�PDWHULDO�XWLOL]DWLRQ��SURGXFLQJ��VRUWLQJ��
FRUUHFWLQJ�RU�VFUDSSLQJ�XQVDWLVIDFWRU\�SURFHVV�
RXWSXW��SURFHVV�UHDGMXVWPHQWV��ZDLWLQJ�WLPHV��
F\FOHV�WLPHV��GHOLYHU\�SHUIRUPDQFH��XQQHFHVVDULO\�
UHGXQGDQW�GHVLJQV��VL]H�RI�LQYHQWRULHV�DQG�
VWDWLVWLFDO�PHDVXUHV�RI�SURFHVV�FDSDELOLW\�DQG�
SURFHVV�VWDELOLW\�

F��0HDVXUHV�RI�VRFLHWDO�TXDOLW\�ORVVHV�PD\�EH�
EDVHG�RQ�IDLOXUH�WR�UHDOL]H�KXPDQ�SRWHQWLDO�
�H�J��DV�LQGLFDWHG�E\�HPSOR\HH�VDWLVIDFWLRQ�
VXUYH\V���GDPDJH�FDXVHG�E\�SROOXWLRQ�DQG�
GLVSRVDO�RI�ZDVWH�DQG�GHSOHWLRQ�RI�VFDUFH�
UHVRXUFHV�

7KH�SKHQRPHQRQ�RI�YDULDELOLW\�LV�FRPPRQ�WR�DOO�
PHDVXUHPHQWV��7UHQGV�GLVSOD\HG�E\�PHDVXUHPHQWV�
VKRXOG�EH�LQWHUSUHWHG�VWDWLVWLFDOO\�

0HDVXULQJ�DQG�WUDFNLQJ�WUHQGV�IURP�D�§EDVHOLQH¨�RI�
SDVW�SHUIRUPDQFH�DUH�LPSRUWDQW��LQ�DGGLWLRQ�WR�
HVWDEOLVKLQJ�DQG�PHHWLQJ�QXPHULFDOO\�JLYHQ�WDUJHWV��
0HDVXULQJ�HQKDQFHV�SUREOHP�LGHQWLILFDWLRQ�EDVHG�
RQ�IDFW�

7KH�PHDVXUHPHQWV�VKRXOG�EH�UHSRUWHG�DQG�UHYLHZHG�
DV�DQ�LQWHJUDO�SDUW�RI�WKH�PDQDJHPHQW�DFFRXQWLQJ�
DQG�FRQWURO�SUDFWLFHV�RI�WKH�RUJDQL]DWLRQ��7KH�SHRSOH�
DQG�RUJDQL]DWLRQV�LQYROYHG�LQ�WKH�LPSURYHPHQW�
SURFHVV�VKRXOG�EH�LQIRUPHG�RI�WKHLU�SURJUHVV�LQ�
WHUPV�WKDW�DUH�PHDQLQJIXO�DQG�PHDVXUDEOH�IURP�
WKHLU�SHUVSHFWLYH�

����5HYLHZLQJ�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV
5HJXODU�UHYLHZV�RI�TXDOLW\�LPSURYHPHQW�DFWLYLWLHV�
VKRXOG�EH�FRQGXFWHG�DW�DOO�OHYHOV�RI�PDQDJHPHQW�WR�
HQVXUH�WKDW�

¦�WKH�RUJDQL]DWLRQ�IRU�TXDOLW\�LPSURYHPHQW�LV�
IXQFWLRQLQJ�HIIHFWLYHO\�
¦�SODQV�IRU�TXDOLW\�LPSURYHPHQW�DUH�DGHTXDWH�
DQG�DUH�EHLQJ�IROORZHG�
¦�PHDVXUHPHQWV�IRU�TXDOLW\�LPSURYHPHQW�DUH�
DSSURSULDWH�DQG�DGHTXDWH��DQG�LQGLFDWH�
VDWLVIDFWRU\�SURJUHVV�
¦�UHVXOWV�RI�WKH�UHYLHZ�DUH�IHG�LQWR�WKH�QH[W�
SODQQLQJ�F\FOH�

$SSURSULDWH�DFWLRQV�VKRXOG�EH�WDNHQ�ZKHUH�DQ\�
GLVFUHSDQFLHV�KDYH�EHHQ�LGHQWLILHG�

��0HWKRGRORJ\�IRU�TXDOLW\�
LPSURYHPHQW
4XDOLW\�LPSURYHPHQW�EHQHILWV�ZLOO�DFFXPXODWH�
VWHDGLO\�ZKHQ�DQ�RUJDQL]DWLRQ�SXUVXHV
TXDOLW\�LPSURYHPHQW�SURMHFWV�DQG�DFWLYLWLHV�LQ�D�
FRQVLVWHQW��GLVFLSOLQHG�VHULHV�RI�VWHSV�EDVHG�RQ�GDWD�
FROOHFWLRQ�DQG�DQDO\VLV�

����,QYROYLQJ�WKH�ZKROH�RUJDQL]DWLRQ
:KHQ�DQ�RUJDQL]DWLRQ�LV�ZHOO�PRWLYDWHG�DQG�
PDQDJHG�IRU�TXDOLW\�LPSURYHPHQW��D�QXPEHU�RI�
TXDOLW\�LPSURYHPHQW�SURMHFWV�RU�DFWLYLWLHV�RI�YDULHG�
FRPSOH[LW\�ZLOO�EH�FRQWLQXRXVO\�XQGHUWDNHQ�DQG�
LPSOHPHQWHG�E\�DOO�PHPEHUV�DQG�OHYHOV�RI�WKH�
RUJDQL]DWLRQ��4XDOLW\�LPSURYHPHQW�SURMHFWV�DQG�
DFWLYLWLHV�ZLOO�EHFRPH�D�QRUPDO�SDUW�RI�HYHU\RQHªV�
ZRUN�DQG�ZLOO�YDU\�IURP�WKRVH�QHFHVVLWDWLQJ
FURVV�IXQFWLRQDO�RU�PDQDJHPHQW�WHDPV�WR�WKRVH�
ZKLFK�ZLOO�EH�VHOHFWHG�DQG�LPSOHPHQWHG�E\�HLWKHU�
LQGLYLGXDO�PHPEHUV�RU�WHDPV�

$�TXDOLW\�LPSURYHPHQW�SURMHFW�RU�DFWLYLW\�XVXDOO\�
VWDUWV�ZLWK�WKH�UHFRJQLWLRQ�RI�DQ�LPSURYHPHQW�
RSSRUWXQLW\��7KLV�UHFRJQLWLRQ�FDQ�EH�EDVHG�RQ�
PHDVXUHV�RI�TXDOLW\�ORVVHV�DQG�RU�RQ�FRPSHWLWLYH�
FRPSDULVRQV��EHQFK�PDUNV��DJDLQVW�RUJDQL]DWLRQV�
UHFRJQL]HG�DV�OHDGHUV�LQ�D�SDUWLFXODU�ILHOG��2QFH�
GHILQHG��WKH�TXDOLW\�LPSURYHPHQW�SURMHFW�RU�DFWLYLW\�
SURJUHVVHV�WKURXJK�D�VHULHV�RI�VWHSV�DQG�LV�
FRPSOHWHG�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�SUHYHQWLYH�RU�
FRUUHFWLYH�DFWLRQV�WDNHQ�RQ�WKH�SURFHVV�LQ�RUGHU�WR�
UHDFK�DQG�PDLQWDLQ�WKH�QHZ��LPSURYHG�OHYHO�RI�
SHUIRUPDQFH��$V�TXDOLW\�LPSURYHPHQW�SURMHFWV�RU�
DFWLYLWLHV�DUH�FRPSOHWHG��QHZ�TXDOLW\�LPSURYHPHQW�
SURMHFWV�RU�DFWLYLWLHV�DUH�VHOHFWHG�DQG�LPSOHPHQWHG�

����,QLWLDWLQJ�TXDOLW\�LPSURYHPHQW�SURMHFWV�RU�
DFWLYLWLHV
$OO�PHPEHUV�RI�WKH�RUJDQL]DWLRQ�DUH�LQYROYHG�LQ�
LQLWLDWLQJ�TXDOLW\�LPSURYHPHQW�SURMHFWV�RU�
DFWLYLWLHV��7KH�QHHG��VFRSH�DQG�LPSRUWDQFH�RI�D�
TXDOLW\�LPSURYHPHQW�SURMHFW�RU�DFWLYLW\�VKRXOG�EH�
FOHDUO\�GHILQHG�DQG�GHPRQVWUDWHG��7KH�GHILQLWLRQ�
VKRXOG�LQFOXGH�WKH�UHOHYDQW�EDFNJURXQG�DQG�KLVWRU\��
WKH�DVVRFLDWHG�TXDOLW\�ORVVHV�DQG�WKH�FXUUHQW�VWDWXV��
LI�SRVVLEOH�H[SUHVVHG�LQ�VSHFLILF��QXPHULFDO�WHUPV��$�
SHUVRQ�RU�D�WHDP��LQFOXGLQJ�WKH�WHDP�OHDGHU��VKRXOG�
EH�DVVLJQHG�WR�WKH�SURMHFW�RU�DFWLYLW\��,W�LV�QHFHVVDU\�
WR�HVWDEOLVK�D�VFKHGXOH�DQG�DOORFDWH�DGHTXDWH�
UHVRXUFHV��3URYLVLRQV�VKRXOG�EH�PDGH�IRU�SHULRGLF�
UHYLHZV�RI�VFRSH��VFKHGXOH��UHVRXUFH�DOORFDWLRQ�DQG�
SURJUHVV�

����,QYHVWLJDWLQJ�SRVVLEOH�FDXVHV
7KH�SXUSRVH�RI�WKLV�VWHS�LV�WR�LQFUHDVH�WKH�
XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�WKH�SURFHVV�WR�EH�
LPSURYHG�E\�FROOHFWLRQ��YDOLGDWLRQ�DQG�DQDO\VLV�RI�
GDWD��'DWD�FROOHFWLRQ�VKRXOG�DOZD\V�EH�FDUULHG�RXW�
DFFRUGLQJ�WR�D�FDUHIXOO\�FRQVWUXFWHG�SODQ��,W�LV�
LPSRUWDQW�WR�FDUU\�RXW�WKH�LQYHVWLJDWLRQ�RI�WKH�
SRVVLEOH�FDXVHV�ZLWK�WKH�XWPRVW�REMHFWLYLW\��ZLWKRXW�
DQ\�SUHFRQFHSWLRQV�RI�ZKDW�WKH�FDXVHV�RU�SUHYHQWLYH�
RU�FRUUHFWLYH�DFWLRQV�PLJKW�EH��'HFLVLRQV�ZLOO�WKHQ�EH�
EDVHG�RQ�IDFWV�
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����(VWDEOLVKLQJ�FDXVH�DQG�HIIHFW�
UHODWLRQVKLSV
7KH�GDWD�DUH�DQDO\VHG�WR�JDLQ�LQVLJKW�LQWR�WKH�
QDWXUH�RI�WKH�SURFHVV�WR�EH�LPSURYHG�DQG�WR�
IRUPXODWH�SRVVLEOH�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV��,W�
LV�HVVHQWLDO�WR�GLVWLQJXLVK�EHWZHHQ�FRLQFLGHQFH�DQG�
FDXVH�DQG�HIIHFW�UHODWLRQVKLSV��7KH�UHODWLRQVKLSV�
WKDW�DSSHDU�WR�KDYH�D�KLJK�GHJUHH�RI�FRQVLVWHQF\�
ZLWK�WKH�GDWD�QHHG�WR�EH�WHVWHG�DQG�FRQILUPHG�EDVHG�
RQ�QHZ�GDWD�FROOHFWHG�DFFRUGLQJ�WR�D�FDUHIXOO\�
FRQVWUXFWHG�SODQ�

����7DNLQJ�SUHYHQWLYH�RU�FRUUHFWLYH�DFWLRQV
$IWHU�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV�DUH�HVWDEOLVKHG��
DOWHUQDWLYH�SURSRVDOV�IRU�SUHYHQWLYH�RU�FRUUHFWLYH�
DFWLRQV�WR�DGGUHVV�WKH�FDXVHV�VKRXOG�EH�GHYHORSHG�
DQG�HYDOXDWHG��$GYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�
HDFK�SURSRVDO�VKRXOG�EH�H[DPLQHG�E\�WKH�PHPEHUV�
RI�WKH�RUJDQL]DWLRQ�ZKR�ZLOO�EH�LQYROYHG�LQ�
LPSOHPHQWLQJ�WKHVH�DFWLRQV��6XFFHVVIXO�
LPSOHPHQWDWLRQ�GHSHQGV�RQ�WKH�FRRSHUDWLRQ�RI�DOO�
WKRVH�LQYROYHG�
127(�� 4XDOLW\�LPSURYHPHQWV�DUH�REWDLQHG�E\�WDNLQJ�
SUHYHQWLYH�RU�FRUUHFWLYH�DFWLRQV�RQ�WKH�SURFHVV�WR�SURGXFH�HLWKHU�
PRUH�VDWLVIDFWRU\�RXWSXWV�DQG�RU�UHGXFH�WKH�IUHTXHQF\�RI�
XQVDWLVIDFWRU\�RXWSXWV��5HO\LQJ�VROHO\�RQ�FRUUHFWLQJ�SURFHVV�
RXWSXWV�VXFK�DV�UHSDLULQJ��UHZRUNLQJ��RU�VRUWLQJ�SHUSHWXDWHV�
TXDOLW\�ORVVHV�

����&RQILUPLQJ�WKH�LPSURYHPHQW
$IWHU�LPSOHPHQWLQJ�SUHYHQWLYH�RU�FRUUHFWLYH�DFWLRQV��
DSSURSULDWH�GDWD�PXVW�EH�FROOHFWHG�DQG�DQDO\VHG�WR�
FRQILUP�WKDW�DQ�LPSURYHPHQW�KDV�EHHQ�PDGH��7KH�
FRQILUPDWRU\�GDWD�VKRXOG�EH�FROOHFWHG�RQ�WKH�VDPH�
EDVLV�DV�WKH�GDWD�FROOHFWHG�WR�LQYHVWLJDWH�DQG�
HVWDEOLVK�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV��
,QYHVWLJDWLRQV�DOVR�QHHG�WR�EH�PDGH�IRU�VLGH�HIIHFWV��
HLWKHU�GHVLUDEOH�RU�XQGHVLUDEOH��WKDW�PD\�KDYH�EHHQ�
LQWURGXFHG�

,I��DIWHU�SUHYHQWLYH�RU�FRUUHFWLYH�DFWLRQV�DUH�WDNHQ��
WKH�XQGHVLUDEOH�UHVXOWV�FRQWLQXH�WR�RFFXU�DW�
DSSUR[LPDWHO\�WKH�VDPH�IUHTXHQF\�DV�EHIRUH��LW�ZLOO�
EH�QHFHVVDU\�WR�UHGHILQH�WKH�TXDOLW\�LPSURYHPHQW�
SURMHFW�RU�DFWLYLW\�E\�UHWXUQLQJ�WR�WKH�LQLWLDWLRQ�VWHS�

����6XVWDLQLQJ�WKH�JDLQV
$IWHU�WKH�TXDOLW\�LPSURYHPHQW�KDV�EHHQ�FRQILUPHG��
LW�QHHGV�WR�EH�VXVWDLQHG��7KLV�XVXDOO\�LQYROYHV�D�
FKDQJH�RI�VSHFLILFDWLRQV�DQG�RU�RSHUDWLQJ�RU�
DGPLQLVWUDWLYH�SURFHGXUHV�DQG�SUDFWLFHV��QHFHVVDU\�
HGXFDWLRQ�DQG�WUDLQLQJ��DQG�PDNLQJ�VXUH�WKDW�WKHVH�
FKDQJHV�EHFRPH�DQ�LQWHJUDO�SDUW�RI�WKH�MRE�FRQWHQW�RI�
HYHU\RQH�FRQFHUQHG��7KH�LPSURYHG�SURFHVV�WKHQ�
QHHGV�WR�EH�FRQWUROOHG�DW�WKH�QHZ�OHYHO�RI�
SHUIRUPDQFH�

����&RQWLQXLQJ�WKH�LPSURYHPHQW
,I�WKH�GHVLUHG�LPSURYHPHQW�LV�REWDLQHG��QHZ
TXDOLW\�LPSURYHPHQW�SURMHFWV�RU�DFWLYLWLHV�VKRXOG�EH�
VHOHFWHG�DQG�LPSOHPHQWHG��6LQFH�DGGLWLRQDO�TXDOLW\�
LPSURYHPHQWV�DUH�DOZD\V�SRVVLEOH��D
TXDOLW\�LPSURYHPHQW�SURMHFW�RU�DFWLYLW\�PD\�EH�
UHSHDWHG�EDVHG�RQ�QHZ�REMHFWLYHV��,W�LV�DGYLVDEOH�WR�
VHW�SULRULWLHV��DQG�WR�DVVLJQ�WLPH�OLPLWV�IRU�HDFK�
TXDOLW\�LPSURYHPHQW�SURMHFW�RU�DFWLYLW\��7LPH�OLPLWV�
VKRXOG�QRW�FRQVWUDLQ�HIIHFWLYH�TXDOLW\�LPSURYHPHQW�
DFWLYLWLHV�
127(�� 7KH�§SODQ�GR�FKHFN�DFW�F\FOH¨�LV�XVHG�IRU�FRQWLQXRXV�
TXDOLW\�LPSURYHPHQW��7KH�TXDOLW\�LPSURYHPHQW�PHWKRGRORJ\�LQ�
WKLV�SDUW�RI�,62������HPSKDVL]HV�WKH�FKHFN�DFW�SKDVHV�RI�WKLV�
F\FOH�

��6XSSRUWLQJ�WRROV�DQG�WHFKQLTXHV
'HFLVLRQV�EDVHG�RQ�WKH�DQDO\VLV�RI�VLWXDWLRQV�DQG�
GDWD�SOD\�D�OHDGLQJ�UROH�LQ�TXDOLW\�LPSURYHPHQW�
SURMHFWV�DQG�DFWLYLWLHV��6XFFHVV�RI
TXDOLW\�LPSURYHPHQW�SURMHFWV�DQG�DFWLYLWLHV�LV�
HQKDQFHG�E\�SURSHU�DSSOLFDWLRQ�RI�WRROV�DQG�
WHFKQLTXHV�GHYHORSHG�IRU�WKHVH�SXUSRVHV�

����7RROV�IRU�QXPHULFDO�GDWD
:KHUH�SRVVLEOH��TXDOLW\�LPSURYHPHQW�GHFLVLRQV�
VKRXOG�EH�EDVHG�RQ�QXPHULFDO�GDWD��'HFLVLRQV�
UHJDUGLQJ�GLIIHUHQFHV��WUHQGV�DQG�FKDQJHV�LQ�
QXPHULFDO�GDWD�VKRXOG�EH�EDVHG�RQ�SURSHU�VWDWLVWLFDO�
LQWHUSUHWDWLRQ�

����7RROV�IRU�QRQ�QXPHULFDO�GDWD
6RPH�TXDOLW\�LPSURYHPHQW�GHFLVLRQV�PD\�EH�EDVHG�
RQ�QRQ�QXPHULFDO�GDWD��6XFK�GDWD�SOD\�DQ�
LPSRUWDQW�UROH�LQ�PDUNHWLQJ��UHVHDUFK�DQG�
GHYHORSPHQW��DQG�LQ�PDQDJHPHQW�GHFLVLRQV��
$SSURSULDWH�WRROV�VKRXOG�EH�XVHG�WR�SURFHVV�SURSHUO\�
WKLV�NLQG�RI�GDWD�WR�WUDQVIRUP�WKHP�LQWR�XVHIXO�
LQIRUPDWLRQ�IRU�GHFLVLRQ�PDNLQJ�

����7UDLQLQJ�LQ�DSSO\LQJ�WRROV�DQG�WHFKQLTXHV
$OO�PHPEHUV�RI�WKH�RUJDQL]DWLRQ�VKRXOG�UHFHLYH�
WUDLQLQJ�LQ�DSSO\LQJ�TXDOLW\�LPSURYHPHQW�WRROV�DQG�
WHFKQLTXHV�WR�LPSURYH�WKHLU�ZRUN�SURFHVVHV��
7UDLQLQJ�VHSDUDWHG�IURP�DSSOLFDWLRQ�LV�UDUHO\�
HIIHFWLYH��$QQH[�$�GHVFULEHV�VRPH�RI�WKH�QXPHURXV�
WRROV�DQG�WHFKQLTXHV�ZKLFK�KDYH�EHHQ�GHYHORSHG��
7DEOH���OLVWV�WKHVH�WRROV�DQG�WHFKQLTXHV�DQG�WKHLU�
DSSOLFDWLRQV�LQ�TXDOLW\�LPSURYHPHQW��2WKHU�WRROV�RU�
WHFKQLTXHV�PD\�EH�DSSURSULDWH�IRU�VSHFLILF�
DSSOLFDWLRQV�
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7DEOH���¦�7RROV�DQG�WHFKQLTXHV�IRU�TXDOLW\�LPSURYHPHQW�

6XE�FODXVH 7RROV�DQG�WHFKQLTXHV $SSOLFDWLRQV

$�� 'DWD�FROOHFWLRQ�IRUP 7R�JDWKHU�GDWD�V\VWHPDWLFDOO\�WR�REWDLQ�D�FOHDU�SLFWXUH�RI�WKH�
IDFWV�

7RROV�DQG�WHFKQLTXHV�IRU�QRQ�QXPHULFDO�GDWD

$�� $IILQLW\�GLDJUDP 7R�RUJDQL]H�LQWR�JURXSLQJV�D�ODUJH�QXPEHU�RI�LGHDV��RSLQLRQV�RU�
FRQFHUQV�DERXW�D�SDUWLFXODU�WRSLF�

$�� %HQFKPDUNLQJ 7R�FRPSDUH�D�SURFHVV�DJDLQVW�WKRVH�RI�UHFRJQL]HG�OHDGHUV�WR�LGHQ�
WLI\�RSSRUWXQLWLHV�IRU�TXDOLW\�LPSURYHPHQW�

$�� %UDLQVWRUPLQJ 7R�LGHQWLI\�SRVVLEOH�VROXWLRQV�WR�SUREOHPV�DQG�SRWHQWLDO�RSSRUWX�
QLWLHV�IRU�TXDOLW\�LPSURYHPHQW�

$�� &DXVH�DQG�HIIHFW�GLDJUDP 7R�DQDO\VH�DQG�FRPPXQLFDWH�FDXVH�DQG�HIIHFW�GLDJUDP�UHODWLRQ�
VKLSV�
7R�IDFLOLWDWH�SUREOHP�VROYLQJ�IURP�V\PSWRP�WR�FDXVH�WR�VROXWLRQ�

$�� )ORZFKDUW 7R�GHVFULEH�DQ�H[LVWLQJ�SURFHVV�
7R�GHVLJQ�D�QHZ�SURFHVV�

$�� 7UHH�GLDJUDP 7R�VKRZ�WKH�UHODWLRQVKLSV�EHWZHHQ�D�WRSLF�DQG�LWV�FRPSRQHQW�HOH�
PHQWV�

7RROV�DQG�WHFKQLTXHV�IRU�QXPHULFDO�GDWD

$�� &RQWURO�FKDUW 'LDJQRVLV��WR�HYDOXDWH�SURFHVV�VWDELOLW\�
&RQWURO��WR�GHWHUPLQH�ZKHQ�D�SURFHVV�QHHGV�WR�EH�DGMXVWHG�DQG�
ZKHQ�LW�QHHGV�WR�EH�OHIW�DV�LV�
&RQILUPDWLRQ��WR�FRQILUP�DQ�LPSURYHPHQW�WR�D�SURFHVV�

$�� +LVWRJUDP 7R�GLVSOD\�WKH�SDWWHUQ�RI�YDULDWLRQ�RI�GDWD�
7R�FRPPXQLFDWH�YLVXDOO\�LQIRUPDWLRQ�DERXW�SURFHVV�EHKDYLRXU�
7R�PDNH�GHFLVLRQV�DERXW�ZKHUH�WR�IRFXV�LPSURYHPHQW�HIIRUWV�

$��� 3DUHWR�GLDJUDP 7R�GLVSOD\��LQ�RUGHU�RI�LPSRUWDQFH��WKH�FRQWULEXWLRQ�RI�HDFK�LWHP�WR�
WKH�WRWDO�HIIHFW�
7R�UDQN�LPSURYHPHQW�RSSRUWXQLWLHV�

$��� 6FDWWHU�GLDJUDP 7R�GLVFRYHU�DQG�FRQILUP�UHODWLRQVKLSV�EHWZHHQ�WZR�DVVRFLDWHG�VHWV�
RI�GDWD�
7R�FRQILUP�DQWLFLSDWHG�UHODWLRQVKLSV�EHWZHHQ�WZR�DVVRFLDWHG�VHWV�
RI�GDWD�
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$QQH[�$��QRUPDWLYH��
6XSSRUWLQJ�WRROV�DQG�WHFKQLTXHV

7KLV�DQQH[�LQWURGXFHV�VRPH�RI�WKH�PRVW�FRPPRQ�
WRROV�DQG�WHFKQLTXHV�IRU�VXSSRUWLQJ�TXDOLW\�
LPSURYHPHQW��7KH�IROORZLQJ�WRROV�DQG�WHFKQLTXHV�
DUH�SUHVHQWHG�IRU�DQDO\VLQJ�ERWK�QRQ�QXPHULFDO�DQG�
QXPHULFDO�GDWD��'DWD�FROOHFWLRQ�IRUPV�DUH�SUHVHQWHG�
ILUVW�VLQFH�WKH\�DSSO\�WR�ERWK�W\SHV�RI�GDWD��7RROV�IRU�
QRQ�QXPHULFDO�GDWD�DUH�WKHQ�SUHVHQWHG��IROORZHG�E\�
WRROV�IRU�QXPHULFDO�GDWD�

(DFK�WRRO�RU�WHFKQLTXH�LV�SUHVHQWHG�LQ�WKH�IROORZLQJ�
IRUPDW�

D��$SSOLFDWLRQ��7KH�XVH�RI�WKH�WRRO�RU�WHFKQLTXH�
LQ�TXDOLW\�LPSURYHPHQW�

E��'HVFULSWLRQ��$�EULHI�GHVFULSWLRQ�RI�WKH�WRRO�RU�
WHFKQLTXH�

F��3URFHGXUH��7KH�VWHS�E\�VWHS�SURFHGXUH�IRU�
XVLQJ�WKH�WRRO�RU�WHFKQLTXH�

G��([DPSOH��$Q�H[DPSOH�RI�XVH�LV�JLYHQ�IRU�VRPH�
RI�WKH�WRROV�RU�WHFKQLTXHV�

$���'DWD�FROOHFWLRQ�IRUP

$�����$SSOLFDWLRQ
$�GDWD�FROOHFWLRQ�IRUP�LV�XVHG�WR�JDWKHU�GDWD�
V\VWHPDWLFDOO\�WR�REWDLQ�D�FOHDU�SLFWXUH�RI�WKH�IDFWV�

$�����'HVFULSWLRQ
7KH�GDWD�FROOHFWLRQ�IRUP�LV�D�WHPSODWH�IRU�FROOHFWLQJ�
DQG�UHFRUGLQJ�GDWD��,W�SURPRWHV�WKH�FROOHFWLRQ�RI�
GDWD�LQ�D�FRQVLVWHQW�PDQQHU�DQG�IDFLOLWDWHV�DQDO\VLV�

$�����3URFHGXUH
D��(VWDEOLVK�WKH�VSHFLILF�SXUSRVH�RI�FROOHFWLQJ�
WKHVH�GDWD��WKH�TXHVWLRQV�WR�EH�DGGUHVVHG��

E��,GHQWLI\�WKH�GDWD�UHTXLUHG�WR�DFKLHYH�WKH�
SXUSRVH��DGGUHVV�WKH�TXHVWLRQV��

F��'HWHUPLQH�KRZ�WKH�GDWD�ZLOO�EH�DQDO\VHG�DQG�E\�
ZKRP��VWDWLVWLFDO�WRROV��

G��&RQVWUXFW�D�IRUP�WR�UHFRUG�WKH�GDWD��3URYLGH�D�
SODFH�WR�UHFRUG�LQIRUPDWLRQ�DERXW

¦�ZKR�FROOHFWHG�WKH�GDWD�
¦�ZKHUH��ZKHQ�DQG�KRZ�WKH�GDWD�ZHUH�
FROOHFWHG�

H��3UHWHVW�WKH�IRUP�E\�FROOHFWLQJ�DQG�UHFRUGLQJ�
VRPH�GDWD�

I��5HYLHZ�DQG�UHYLVH�WKH�IRUP�LI�QHFHVVDU\�

$�����([DPSOH
7KH�QXPEHU�RI�UHSURGXFWLRQ�GHIHFWV�RI�HDFK�W\SH�
DWWULEXWDEOH�WR�HDFK�FDXVH�PD\�EH�FROOHFWHG�RQ�D�
IRUP�DV�JLYHQ�LQ�7DEOH�$���

$���$IILQLW\�GLDJUDP

$�����$SSOLFDWLRQ
$Q�DIILQLW\�GLDJUDP�LV�XVHG�WR�RUJDQL]H�LQWR�
JURXSLQJV�D�ODUJH�QXPEHU�RI�LGHDV��RSLQLRQV�RU�
FRQFHUQV�DERXW�D�SDUWLFXODU�WRSLF�

'HVFULSWLRQ

:KHQ�ODUJH�QXPEHUV�RI�LGHDV��RSLQLRQV�RU�RWKHU�
FRQFHUQV�DERXW�D�SDUWLFXODU�WRSLF�DUH�EHLQJ�FROOHFWHG��
WKLV�WRRO�RUJDQL]HV�WKH�LQIRUPDWLRQ�LQWR�JURXSLQJV�
EDVHG�RQ�WKH�QDWXUDO�UHODWLRQVKLSV�WKDW�H[LVW�DPRQJ�
WKHP��7KH�SURFHVV�LV�GHVLJQHG�WR�VWLPXODWH�
FUHDWLYLW\�DQG�IXOO�SDUWLFLSDWLRQ��,W�ZRUNV�EHVW�LQ�
JURXSV�RI�OLPLWHG�VL]H��D�PD[LPXP�RI�HLJKW�PHPEHUV�
LV�UHFRPPHQGHG��LQ�ZKLFK�PHPEHUV�DUH�DFFXVWRPHG�
WR�ZRUNLQJ�WRJHWKHU��7KLV�WRRO�LV�RIWHQ�XVHG�WR�
RUJDQL]H�LGHDV�JHQHUDWHG�E\�EUDLQVWRUPLQJ�

7DEOH�$���¦�'DWD�FROOHFWLRQ�IRUP

&DXVHV�RI�GHIHFWV 7\SHV�RI�GHIHFW

0LVVLQJ�SDJHV 0XGG\�FRSLHV 6KRZWKURXJK 3DJHV�RXW�RI�
VHTXHQFH

7RWDO

0DFKLQH�MDPV

+XPLGLW\

7RQHU

&RQGLWLRQ�RI�RULJLQDOV

2WKHU��VSHFLI\�

727$/

:KR�FROOHFWHG�WKH�GDWD�
'DWH�
:KHUH�
+RZ�
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$�����3URFHGXUH
D��6WDWH�WKH�WRSLF�WR�EH�VWXGLHG�LQ�EURDG�WHUPV�
�GHWDLOV�PD\�SUHMXGLFH�WKH�UHVSRQVH��

E��5HFRUG�DV�PDQ\�DV�SRVVLEOH�LQGLYLGXDO�LGHDV��
RSLQLRQV�RU�FRQFHUQV�RQ�FDUGV��RQH�SHU�FDUG��

F��0L[�WKH�FDUGV�DQG�VSUHDG�WKHP�UDQGRPO\�RQ�D�
ODUJH�WDEOH�

G��*URXS�UHODWHG�FDUGV�WRJHWKHU�DV�IROORZV�

¦�VRUW�FDUGV�WKDW�VHHP�WR�EH�UHODWHG�LQWR�
JURXSV�
¦�OLPLW�QXPEHU�RI�JURXSLQJV�WR�WHQ�ZLWKRXW�
IRUFLQJ�VLQJOH�FDUGV�LQWR�JURXSV�
¦�ORFDWH�RU�FUHDWH�D�KHDGHU�FDUG�WKDW�FDSWXUHV�
WKH�PHDQLQJ�RI�HDFK�JURXS�
¦�SODFH�WKLV�KHDGHU�FDUG�RQ�WRS�

H��7UDQVIHU�WKH�LQIRUPDWLRQ�IURP�FDUGV�RQWR�
SDSHU��RUJDQL]HG�E\�JURXSLQJV�

$�����([DPSOH
5HTXLUHPHQWV�IRU�D�WHOHSKRQH�DQVZHULQJ�PDFKLQH�
DUH�VKRZQ�LQ�)LJXUH�$���DQG�7DEOH�$���

7DEOH�$���¦�'DWD�RUJDQL]HG�E\�JURXSLQJ�DV�SHU�
VWHS H��RI�$����

$���%HQFKPDUNLQJ

$�����$SSOLFDWLRQ
%HQFKPDUNLQJ�LV�XVHG�WR�FRPSDUH�D�SURFHVV�DJDLQVW�
WKRVH�RI�UHFRJQL]HG�OHDGHUV�WR�LGHQWLI\�RSSRUWXQLWLHV�
IRU�TXDOLW\�LPSURYHPHQW�

$�����'HVFULSWLRQ
%HQFKPDUNLQJ�FRPSDUHV�SURFHVVHV�DQG�
SHUIRUPDQFHV�RI�SURGXFWV�DQG�VHUYLFHV�DJDLQVW�WKRVH�
RI�UHFRJQL]HG�OHDGHUV��,W�DOORZV�WKH�LGHQWLILFDWLRQ�RI�
WDUJHWV�DQG�WKH�HVWDEOLVKPHQW�RI�SULRULWLHV�IRU�
SUHSDUDWLRQ�RI�SODQV�WKDW�ZLOO�OHDG�WR�FRPSHWLWLYH�
DGYDQWDJHV�LQ�WKH�PDUNHWSODFH�

)LJXUH�$���¦�5DQGRP�GLVSOD\�DV�SHU�VWHS�F��RI�$����

9DULDEOH�OHQJWK�PHVVDJHV
7LPH�DQG�GDWH�VWDPS
'RHVQªW�FRXQW�§KDQJ�XSV¨
,QGLFDWHV�QXPEHU�RI�PHVVDJHV

,QFRPLQJ�PHVVDJHV

6HFUHW�DFFHVV�FRGH
(DUSKRQH�MDFN

3ULYDF\

&OHDU�LQVWUXFWLRQV
4XLFN�UHIHUHQFH�FDUG

,QVWUXFWLRQV

&RQWUROV�FOHDUO\�PDUNHG
(DV\�WR�XVH
&DQ�RSHUDWH�IURP�UHPRWH�
SKRQH

&RQWUROV

(DV\�WR�HUDVH
(UDVH�§VHOHFWHG¨�PHVVDJHV

(UDVLQJ
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$�����3URFHGXUH
D��'HWHUPLQH�WKH�LWHPV�WR�EHQFKPDUN�
¦�WKH�LWHPV�VKRXOG�EH�NH\�FKDUDFWHULVWLFV�RI�
SURFHVVHV�DQG�WKHLU�RXWSXWV�
¦�SURFHVV�RXWSXW�EHQFKPDUNV�VKRXOG�EH�
GLUHFWO\�UHODWHG�WR�FXVWRPHU�QHHGV�

E��'HWHUPLQH�ZKR�WR�EHQFKPDUN�DJDLQVW�
¦�W\SLFDO�RUJDQL]DWLRQV�PD\�EH�GLUHFW�
FRPSHWLWRUV�DQG�RU�QRQ�FRPSHWLWRUV�ZKR�DUH�
UHFRJQL]HG�OHDGHUV�LQ�WKH�LWHP�RI�LQWHUHVW�

F��&ROOHFW�GDWD�
¦�GDWD�RQ�SURFHVV�SHUIRUPDQFH�DQG�FXVWRPHU�
QHHGV�PD\�EH�REWDLQHG�E\�VXFK�PHDQV�DV�GLUHFW�
FRQWDFW��VXUYH\V��LQWHUYLHZV��SHUVRQDO�DQG�
SURIHVVLRQDO�FRQWDFWV��DQG�WHFKQLFDO�MRXUQDOV�

G��2UJDQL]H�DQG�DQDO\VH�GDWD�
¦�WKH�DQDO\VLV�LV�GLUHFWHG�WRZDUGV�HVWDEOLVKLQJ�
EHVW�SUDFWLFH�WDUJHWV�IRU�DOO�UHOHYDQW�LWHPV�

H��(VWDEOLVK�EHQFKPDUNV�
¦�LGHQWLI\�RSSRUWXQLWLHV�IRU�TXDOLW\�
LPSURYHPHQW�EDVHG�RQ�FXVWRPHU�QHHGV�DQG�
FRPSHWLWRU�DQG�QRQ�FRPSHWLWRU�SHUIRUPDQFHV�

$���%UDLQVWRUPLQJ

$�����$SSOLFDWLRQ
%UDLQVWRUPLQJ�LV�XVHG�WR�LGHQWLI\�SRVVLEOH�VROXWLRQV�
WR�SUREOHPV�DQG�SRWHQWLDO�RSSRUWXQLWLHV�IRU�TXDOLW\�
LPSURYHPHQW�

$�����'HVFULSWLRQ
%UDLQVWRUPLQJ�LV�D�WHFKQLTXH�IRU�WDSSLQJ�WKH�
FUHDWLYH�WKLQNLQJ�RI�D�WHDP�WR�JHQHUDWH�DQG�FODULI\�D�
OLVW�RI�LGHDV��SUREOHPV�RU�LVVXHV�

$�����3URFHGXUH
7ZR�SKDVHV�DUH�LQYROYHG�

D��7KH�JHQHUDWLRQ�SKDVH

7KH�IDFLOLWDWRU�UHYLHZV�WKH�JXLGHOLQHV�IRU�
EUDLQVWRUPLQJ�DQG�WKH�SXUSRVH�RI�WKH�
EUDLQVWRUPLQJ�VHVVLRQ��WKHQ�WKH�WHDP�PHPEHUV�
JHQHUDWH�D�OLVW�RI�LGHDV��7KH�REMHFWLYH�LV�WR�
JHQHUDWH�DV�PDQ\�LGHDV�DV�SRVVLEOH�

E��7KH�FODULILFDWLRQ�SKDVH

7KH�WHDP�UHYLHZV�WKH�OLVW�RI�LGHDV�WR�PDNH�VXUH�
WKDW�HYHU\RQH�XQGHUVWDQGV�DOO�WKH�LGHDV��7KH�
HYDOXDWLRQ�RI�LGHDV�ZLOO�RFFXU�ZKHQ�WKH�
EUDLQVWRUPLQJ�VHVVLRQ�LV�FRPSOHWHG�

*XLGHOLQHV�IRU�EUDLQVWRUPLQJ�LQFOXGH�
¦�D�IDFLOLWDWRU�LV�LGHQWLILHG�
¦�WKH�SXUSRVH�RI�WKH�EUDLQVWRUPLQJ�VHVVLRQ�LV�
FOHDUO\�VWDWHG�
¦�HDFK�WHDP�PHPEHU�WDNHV�D�WXUQ�LQ�VHTXHQFH��
VWDWLQJ�D�VLQJOH�LGHD�
¦�ZKHUH�SRVVLEOH��WHDP�PHPEHUV�EXLOG�RQ�RWKHUVª�
LGHDV�

¦�DW�WKLV�VWDJH��LGHDV�DUH�QHLWKHU�FULWLFL]HG�QRU�
GLVFXVVHG�
¦�LGHDV�DUH�UHFRUGHG�ZKHUH�DOO�WHDP�PHPEHUV�FDQ�
VHH�WKHP�
¦�WKLV�SURFHVV�FRQWLQXHV�XQWLO�QR�PRUH�LGHDV�DUH�
JHQHUDWHG�
¦�$OO�LGHDV�DUH�UHYLHZHG�IRU�FODULILFDWLRQ�

$���&DXVH�DQG�HIIHFW�GLDJUDP

$�����$SSOLFDWLRQ
$�FDXVH�DQG�HIIHFW�GLDJUDP�LV�XVHG�WR

¦�DQDO\VH�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV�
¦�FRPPXQLFDWH�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV��
DQG
¦�IDFLOLWDWH�SUREOHP�VROYLQJ�IURP�V\PSWRP�WR�
FDXVH�WR�VROXWLRQ�

$�����'HVFULSWLRQ
7KH�FDXVH�DQG�HIIHFW�GLDJUDP�LV�D�WRRO�XVHG�IRU�
WKLQNLQJ�WKURXJK�DQG�GLVSOD\LQJ�UHODWLRQVKLSV�
EHWZHHQ�D�JLYHQ�HIIHFW��H�J��YDULDWLRQV�LQ�D�TXDOLW\�
FKDUDFWHULVWLF��DQG�LWV�SRWHQWLDO�FDXVHV��7KH�PDQ\�
SRWHQWLDO�FDXVHV�DUH�RUJDQL]HG�LQWR�PDMRU�FDWHJRULHV�
DQG�VXE�FDWHJRULHV�VR�WKDW�WKH�GLVSOD\�UHVHPEOHV�D�
VNHOHWRQ�RI�D�ILVK��+HQFH��WKH�WRRO�LV�DOVR�NQRZQ�DV�D�
ILVKERQH�GLDJUDP�

$�����3URFHGXUH
D��'HILQH�WKH�HIIHFW�FOHDUO\�DQG�FRQFLVHO\�

E��'HILQH�WKH�PDMRU�FDWHJRULHV�RI�SRVVLEOH�FDXVHV�

)DFWRUV�WR�FRQVLGHU�LQFOXGH�
¦�GDWD�DQG�LQIRUPDWLRQ�V\VWHPV�
¦�HQYLURQPHQW�
¦�HTXLSPHQW�
¦�PDWHULDOV�
¦�PHDVXUHPHQWV�
¦�PHWKRGV�
¦�SHRSOH�

F��%HJLQ�WR�FRQVWUXFW�WKH�GLDJUDP��GHILQLQJ�WKH�
HIIHFW�LQ�D�ER[�RQ�WKH�ULJKW�KDQG�VLGH�DQG�
SRVLWLRQLQJ�PDMRU�FDWHJRULHV�DV�§IHHGHUV¨�WR�WKH�
§(IIHFW¨�ER[��VHH�)LJXUH�$����
G��'HYHORS�WKH�GLDJUDP�E\�WKLQNLQJ�WKURXJK�DQG�
ZULWLQJ�LQ�DOO�QH[W�OHYHO�FDXVHV�DQG�FRQWLQXH�WKLV�
SURFHGXUH�WR�OHYHOV�RI�KLJKHU�RUGHU��$
ZHOO�GHYHORSHG�GLDJUDP�ZLOO�KDYH�QR�EUDQFKHV�RI�
OHVV�WKDQ�WZR�OHYHOV��DQG�PDQ\�ZLWK�WKUHH�RU�PRUH�
OHYHOV��VHH�)LJXUH�$����
H��6HOHFW�DQG�LGHQWLI\�D�VPDOO�QXPEHU����WR����RI�
KLJKHVW�OHYHO�FDXVHV�WKDW�DUH�OLNHO\�WR�KDYH�WKH�
JUHDWHVW�LQIOXHQFH�RQ�WKH�HIIHFW�DQG�UHTXLUH�
IXUWKHU�DFWLRQ��VXFK�DV�FROOHFWLRQ�RI�GDWD��FRQWURO�
HIIRUW��HWF�
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127(��� $Q�DOWHUQDWLYH�PHWKRG�IRU�FRQVWUXFWLQJ�D
FDXVH�DQG�HIIHFW�GLDJUDP�LV�WR�EUDLQVWRUP�DOO�SRVVLEOH�FDXVHV��
WKHQ�RUJDQL]H�WKHP�LQWR�FDWHJRULHV�DQG�VXE�FDWHJRULHV�XVLQJ�DQ�
DIILQLW\�GLDJUDP�

127(��� ,Q�FHUWDLQ�FDVHV��OLVWLQJ�WKH�PDLQ�VWHSV�RI�D�SURFHVV�DV�
PDMRU�FDWHJRULHV�PD\�EH�DGYDQWDJHRXV��H�J��ZKHQ�WKH�IORZ�RI�D�
SURFHVV�LV�WKH�HIIHFW�FRQVLGHUHG�IRU�LPSURYHPHQW��)ORZ�FKDUWLQJ�LV�
RIWHQ�XVHIXO�LQ�GHILQLQJ�WKHVH�VWHSV�

127(��� 2QFH�FRQVWUXFWHG��WKH�GLDJUDP�FDQ�EHFRPH�D�§OLYLQJ�
WRRO¨�ZLWK�IXUWKHU�UHILQHPHQWV�EHLQJ�LQWURGXFHG�DV�QHZ�
NQRZOHGJH�DQG�H[SHULHQFH�DUH�JDLQHG�

127(��� 7KH�GLDJUDP�LV�RIWHQ�FRQVWUXFWHG�E\�JURXSV��EXW�LW�
PD\�EH�FRQVWUXFWHG�E\�LQGLYLGXDOV�SRVVHVVLQJ�DSSURSULDWH�
SURFHVV�NQRZOHGJH�DQG�H[SHULHQFH�

$�����([DPSOH
)LJXUH�$���VKRZV�D�FDXVH�DQG�HIIHFW�GLDJUDP�IRU�
SRRU�TXDOLW\�SKRWRFRS\LQJ�

$���)ORZFKDUW

$�����$SSOLFDWLRQ
$�IORZFKDUW�LV�XVHG�WR

¦�GHVFULEH�DQ�H[LVWLQJ�SURFHVV��RU
¦�GHVLJQ�D�QHZ�SURFHVV�

$�����'HVFULSWLRQ
$�IORZFKDUW�LV�D�SLFWRULDO�UHSUHVHQWDWLRQ�RI�WKH�VWHSV�
LQ�D�SURFHVV��XVHIXO�IRU�LQYHVWLJDWLQJ�RSSRUWXQLWLHV�
IRU�LPSURYHPHQW�E\�JDLQLQJ�D�GHWDLOHG�
XQGHUVWDQGLQJ�RI�KRZ�WKH�SURFHVV�DFWXDOO\�ZRUNV��
%\�H[DPLQLQJ�KRZ�YDULRXV�VWHSV�LQ�D�SURFHVV�UHODWH�
WR�HDFK�RWKHU��RQH�PD\�RIWHQ�XQFRYHU�SRWHQWLDO�
VRXUFHV�RI�WURXEOHV��)ORZFKDUWV�FDQ�EH�DSSOLHG�WR�DOO�
DVSHFWV�RI�DQ\�SURFHVV�IURP�WKH�IORZ�RI�PDWHULDOV�WR�
WKH�VWHSV�LQ�PDNLQJ�D�VDOH�RU�VHUYLFLQJ�D�SURGXFW�

)LJXUH�$���¦�,QLWLDO�FDXVH�DQG�HIIHFW�GLDJUDP

)LJXUH�$���¦�'HYHORSPHQW�RI�FDXVH�DQG�HIIHFW�GLDJUDP
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)LJXUH�$���¦�([DPSOH�RI�D�FDXVH�DQG�HIIHFW�GLDJUDP

)LJXUH�$���¦�)ORZFKDUW�V\PEROV
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)ORZFKDUWV�DUH�FRQVWUXFWHG�ZLWK�HDVLO\�UHFRJQL]HG�
V\PEROV��&RPPRQO\�XVHG�V\PEROV�DUH�LOOXVWUDWHG�LQ�
)LJXUH�$���

$�����3URFHGXUH

$�������'HVFULELQJ�DQ�H[LVWLQJ�SURFHVV
D��,GHQWLI\�WKH�VWDUW�DQG�HQG�RI�WKH�SURFHVV�
E��2EVHUYH�WKH�HQWLUH�SURFHVV�IURP�VWDUW�WR�HQG�
F��'HILQH�WKH�VWHSV�LQ�WKH�SURFHVV��DFWLYLWLHV��
GHFLVLRQV��LQSXWV��RXWSXWV��
G��&RQVWUXFW�D�GUDIW�IORZFKDUW�WR�UHSUHVHQW�WKH�
SURFHVV�
H��5HYLHZ�WKH�GUDIW�IORZFKDUW�ZLWK�WKH�SHRSOH�
LQYROYHG�LQ�WKH�SURFHVV�
I��,PSURYH�WKH�IORZFKDUW�EDVHG�RQ�WKLV�UHYLHZ�
J��9HULI\�WKH�IORZFKDUW�DJDLQVW�WKH�DFWXDO�SURFHVV�
K��'DWH�WKH�IORZFKDUW�IRU�IXWXUH�UHIHUHQFH�DQG�XVH��
�,W�VHUYHV�DV�D�UHFRUG�RI�KRZ�WKH�SURFHVV�DFWXDOO\�
RSHUDWHV�DQG�FDQ�DOVR�EH�XVHG�WR�LGHQWLI\�
RSSRUWXQLWLHV�IRU�LPSURYHPHQW��

$�������'HVLJQLQJ�D�QHZ�SURFHVV
D��,GHQWLI\�WKH�VWDUW�DQG�HQG�RI�WKH�SURFHVV�

E��9LVXDOL]H�WKH�VWHSV�WR�EH�PDGH�LQ�WKH�SURFHVV�
�DFWLYLWLHV��GHFLVLRQV��LQSXWV��RXWSXWV��

F��'HILQH�WKH�VWHSV�LQ�WKH�SURFHVV��DFWLYLWLHV��
GHFLVLRQV��LQSXWV��RXWSXWV��

G��&RQVWUXFW�D�GUDIW�IORZFKDUW�WR�UHSUHVHQW�WKH�
SURFHVV�

H��5HYLHZ�WKH�GUDIW�IORZFKDUW�ZLWK�WKH�SHRSOH�
H[SHFWHG�WR�EH�LQYROYHG�LQ�WKH�SURFHVV�

I��,PSURYH�WKH�IORZFKDUW�EDVHG�RQ�WKLV�UHYLHZ�

J��'DWH�WKH�FKDUW�IRU�IXWXUH�UHIHUHQFH�DQG�XVH���,W�
VHUYHV�DV�D�UHFRUG�RI�KRZ�WKH�SURFHVV�LV�GHVLJQHG�
WR�RSHUDWH��DQG�FDQ�DOVR�EH�XVHG�WR�LGHQWLI\�
RSSRUWXQLWLHV�IRU�LPSURYHPHQWV�WR�WKH�GHVLJQ��

$�����([DPSOH
7KH�IORZFKDUW�VKRZQ�LQ�)LJXUH�$���UHSUHVHQWV�WKH�
SURFHVV�IRU�UHSURGXFLQJ�D�GRFXPHQW�

)LJXUH�$���¦�([DPSOH�RI�D�IORZFKDUW
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$���7UHH�GLDJUDP

$�����$SSOLFDWLRQ
$�WUHH�GLDJUDP�LV�XVHG�WR�VKRZ�WKH�UHODWLRQVKLSV�
EHWZHHQ�D�WRSLF�DQG�LWV�FRPSRQHQWV�HOHPHQWV�

$�����'HVFULSWLRQ
$�WUHH�GLDJUDP�V\VWHPDWLFDOO\�EUHDNV�GRZQ�D�WRSLF�
LQWR�LWV�FRPSRQHQW�HOHPHQWV��,GHDV�JHQHUDWHG�E\�
EUDLQVWRUPLQJ�DQG�JUDSKHG�RU�FOXVWHUHG�ZLWK�DQ�
DIILQLW\�GLDJUDP�FDQ�EH�FRQYHUWHG�LQWR�D�WUHH�
GLDJUDP�WR�VKRZ�ORJLFDO�DQG�VHTXHQWLDO�OLQNV��7KLV�
WRRO�FDQ�EH�XVHG�LQ�SODQQLQJ�DQG�SUREOHP�VROYLQJ�

$�����3URFHGXUH
D��&OHDUO\�DQG�VLPSO\�VWDWH�WKH�WRSLF�WR�EH�VWXGLHG�

E��'HILQH�WKH�PDMRU�FDWHJRULHV�RI�WKH�WRSLF�
�%UDLQ�VWRUP�RU�XVH�WKH�KHDGHU�FDUGV�IURP�WKH�
DIILQLW\�GLDJUDP��

F��&RQVWUXFW�WKH�GLDJUDP�E\�SODFLQJ�WKH�WRSLF�LQ�D�
ER[�RQ�WKH�OHIW�KDQG�VLGH��%UDQFK�WKH�PDMRU�
FDWHJRULHV�ODWHUDOO\�WR�WKH�ULJKW�

G��)RU�HDFK�PDMRU�FDWHJRU\��GHILQH�WKH�FRPSRQHQW�
HOHPHQWV�DQG�DQ\�VXE�HOHPHQWV�

H��/DWHUDOO\�EUDQFK�WR�WKH�ULJKW�WKH�FRPSRQHQW�
HOHPHQWV�DQG�VXE�HOHPHQWV�IRU�HDFK�PDMRU�
FDWHJRU\�

I��5HYLHZ�WKH�GLDJUDP�WR�HQVXUH�WKDW�WKHUH�DUH�QR�
JDSV�LQ�HLWKHU�VHTXHQFH�RU�ORJLF�

$�����([DPSOH
7KH�WUHH�GLDJUDP�VKRZQ�LQ�)LJXUH�$���UHSUHVHQWV�D�
WHOHSKRQH�DQVZHULQJ�PDFKLQH�

$���&RQWURO�FKDUW

$�����$SSOLFDWLRQ
$�FRQWURO�FKDUW�LV�XVHG�IRU�WKH�IROORZLQJ�SXUSRVHV�

D��'LDJQRVLV��WR�HYDOXDWH�SURFHVV�VWDELOLW\�

E��&RQWURO��WR�GHWHUPLQH�ZKHQ�D�SURFHVV�QHHGV�WR�
EH�DGMXVWHG�DQG�ZKHQ�LW�LV�WR�EH�OHIW�DV�LV�

F��&RQILUPDWLRQ��WR�FRQILUP�DQ�LPSURYHPHQW�WR�D�
SURFHVV�

$�����'HVFULSWLRQ
$�FRQWURO�FKDUW�LV�D�WRRO�IRU�GLVWLQJXLVKLQJ�YDULDWLRQV�
GXH�WR�DVVLJQDEOH�RU�VSHFLDO�FDXVHV�IURP�WKH�FKDQFH�
YDULDWLRQV�LQKHUHQW�LQ�WKH�SURFHVV��&KDQFH�
YDULDWLRQV�UHSHDW�UDQGRPO\�ZLWKLQ�SUHGLFWDEOH�
OLPLWV��9DULDWLRQV�GXH�WR�DVVLJQDEOH�RU�VSHFLDO�
FDXVHV�LQGLFDWH�WKDW�VRPH�IDFWRUV�DIIHFWLQJ�WKH�
SURFHVV�QHHG�WR�EH�LGHQWLILHG��LQYHVWLJDWHG�DQG�
EURXJKW�XQGHU�FRQWURO�

7KH�FRQVWUXFWLRQ�RI�FRQWURO�FKDUWV�LV�IRXQGHG�LQ�
PDWKHPDWLFDO�VWDWLVWLFV��&RQWURO�FKDUWV�XVH�
RSHUDWLQJ�GDWD�IRU�HVWDEOLVKLQJ�OLPLWV�ZLWKLQ�ZKLFK�
IXWXUH�REVHUYDWLRQV�DUH�WR�EH�H[SHFWHG�LI�WKH�SURFHVV�
UHPDLQV�XQDIIHFWHG�E\�DVVLJQDEOH�RU�VSHFLDO�FDXVHV��
$SSURSULDWH�,QWHUQDWLRQDO�6WDQGDUGV��H�J��,62 �����
DQG�,62�������VHH�$QQH[�%��VKRXOG�EH�FRQVXOWHG�IRU�
IXUWKHU�LQIRUPDWLRQ�RQ�FRQWURO�FKDUWV�
127(��� $�JUHDW�YDULHW\�RI�FRQWURO�PHWKRGV�H[LVW�WKDW�FDQ�EH�
DSSOLHG�WR�DOO�NLQGV�RI�PHDVXUDEOH�RU�FRXQWDEOH�FKDUDFWHULVWLFV�RI�
D�SURFHVV��SURGXFW�RU�DQ\�RXWSXW��$Q�RUJDQL]DWLRQ�VKRXOG�DFTXLUH�
DSSURSULDWH�WUDLQLQJ�DQG�GHYHORS�DQ�DGHTXDWH�H[SHUWLVH�RQ�KRZ�
WR�FRQVWUXFW�DQG�DSSO\�FRQWURO�FKDUWV�

$�����3URFHGXUH
D��6HOHFW�WKH�FKDUDFWHULVWLFV�IRU�DSSOLFDWLRQ�RI�D�
FRQWURO�FKDUW�

E��6HOHFW�WKH�DSSURSULDWH�W\SH�RI�FRQWURO�FKDUW�

F��'HFLGH�RQ�WKH�VXE�JURXS��D�VPDOO�FROOHFWLRQ�RI�
LWHPV��ZLWKLQ�ZKLFK�YDULDWLRQV�DUH�DVVXPHG�WR�EH�
GXH�WR�FKDQFH�DORQH���LWV�VL]H��DQG�WKH�IUHTXHQF\�RI�
VXE�JURXS�VDPSOLQJ�

G��&ROOHFW�DQG�UHFRUG�GDWD�RQ�DW�OHDVW����WR���
VXE�JURXSV��RU�XVH�SUHYLRXVO\�UHFRUGHG�GDWD�

H��&DOFXODWH�VWDWLVWLFV�ZKLFK�FKDUDFWHUL]H�HDFK�
VXE�JURXS�VDPSOH�

I��&DOFXODWH�FRQWURO�OLPLWV�EDVHG�RQ�WKH�VWDWLVWLFV�
IURP�VXE�JURXS�VDPSOHV�

J��&RQVWUXFW�D�FKDUW�DQG�SORW�WKH�VXE�JURXS�
VWDWLVWLFV�

K��([DPLQH�WKH�SORW�IRU�SRLQWV�RXWVLGH�FRQWURO�
OLPLWV�DQG�IRU�SDWWHUQV�LQGLFDWLQJ�WKH�SUHVHQFH�RI�
DVVLJQDEOH��VSHFLDO��FDXVHV�

L��'HFLGH�RQ�IXWXUH�DFWLRQ�

$�����([DPSOH
$�QHZ�PDFKLQH�ZDV�LQVWDOOHG�IRU�ILOOLQJ�FRQWDLQHUV�
ZLWK�� NJ�RI�SURGXFW��7KH�RYHUILOO��LQ�JUDPV��ZDV�
GHHPHG�WR�EH�WKH�LPSRUWDQW�FKDUDFWHULVWLF�WR�EH�
LQYHVWLJDWHG�DQG�FRQWUROOHG�E\�PHDQV�RI�D�FRQWURO�
FKDUW�

D��0HDQ�� ��DQG�UDQJH��5��FKDUWV�ZHUH�VHOHFWHG�IRU�
WKLV�SXUSRVH�

E��7KH�VXEJURXS�ZDV�GHILQHG�DV�ILYH�FRQVHFXWLYH�
ILOOHG�FRQWDLQHUV�WDNHQ�RII�WKH�PDFKLQH�DW�KRXUO\�
LQWHUYDOV�

F��'DWD�ZHUH�FROOHFWHG�RQ����VXEJURXSV�DQG�
UHFRUGHG��SUHVHUYLQJ�WKH�RUGHU�RI�REVHUYDWLRQV�

G��6DPSOH�VWDWLVWLFV� ��PHDQ�RI�ILYH�REVHUYDWLRQV��
DQG�5��UDQJH�RI�ILYH�REVHUYDWLRQV��ZHUH�FDOFXODWHG�
IRU�HDFK�VXEJURXS�VDPSOH�

X

X
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H��%\�DSSO\LQJ�DSSURSULDWH�IRUPXODH
�VHH�,62��������WKH�FHQWUHOLQHV��&/��DQG�WKH�
XSSHU �8&/��DQG�ORZHU��/&/��FRQWURO�OLPLWV�
IRU DQG�5�ZHUH�FDOFXODWHG�

I��7KH�FKDUWV�ZHUH�FRQVWUXFWHG�

J��([DPLQDWLRQ�RI�WKH�FRQWURO�FKDUWV�VKRZHG�QR�
SRLQWV�RXWVLGH�WKH�FRQWURO�OLPLWV��DQG�QR�SDWWHUQV�
RI�SRLQWV�LQGLFDWLQJ�ODFN�RI�UDQGRPQHVV�RU�
SUHVHQFH�RI�DVVLJQDEOH�FDXVHV��+HQFH��WKH�SURFHVV�
ZDV�MXGJHG�WR�EH�UHSHDWLQJ�SUHGLFWDEO\��L�H��LQ�D�
VWDWH�RI�VWDWLVWLFDO�FRQWURO�

K��,W�ZDV�GHFLGHG�WR�FRQWLQXH�VDPSOLQJ�DQG�
FKDUWLQJ�WKH�RYHUILOO�LQ�WKH�VDPH�PDQQHU��DQG�QRW�
WR�PDNH�DQ\�DGMXVWPHQWV�WR�WKH�SURFHVV��XQOHVV�
WKH�FRQWURO�FKDUW�LQGLFDWHG�DQ�LQWUXVLRQ�RI�DQ�
DVVLJQDEOH�FDXVH���,I�FRQWURO�FKDUW�GDWD�ZHUH�
DYDLODEOH�IRU�WKH�ROG�SURFHVV�RI�ILOOLQJ�WKH�
FRQWDLQHUV��D�GHFLVLRQ�FRXOG�EH�PDGH�DERXW�WKH�
GHJUHH�RI�LPSURYHPHQW�WKH�QHZ�PDFKLQHU\�KDV�
EURXJKW�DERXW��

7KH�GDWD�JLYHQ�LQ�7DEOH�$���DUH�SORWWHG�WR�JLYH�WKH�
FRQWURO�FKDUW�VKRZQ�LQ�)LJXUH�$���

)LJXUH�$���¦�([DPSOH�RI�D�WUHH�GLDJUDP

X
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7DEOH�$���¦�2YHUILOO�GDWD�DQG�VDPSOH�VWDWLVWLFV�� ��5�

9DOXHV�DUH�LQ�JUDPV

6XE�JURXS�1R� ;� ;� ;� ;� ;� ; 5
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$YHUDJH
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$���+LVWRJUDP

$�����$SSOLFDWLRQ
$�KLVWRJUDP�LV�XVHG�WR

¦�GLVSOD\�WKH�SDWWHUQ�RI�YDULDWLRQ�
¦�FRPPXQLFDWH�YLVXDOO\�LQIRUPDWLRQ�DERXW�
SURFHVV�EHKDYLRXU�
¦�PDNH�GHFLVLRQV�DERXW�ZKHUH�WR�IRFXV�
LPSURYHPHQW�HIIRUWV�

$�����'HVFULSWLRQ
7KH�GDWD�DUH�GLVSOD\HG�DV�D�VHULHV�RI�UHFWDQJOHV�RI�
HTXDO�ZLGWK�DQG�YDU\LQJ�KHLJKWV��7KH�ZLGWK�
UHSUHVHQWV�DQ�LQWHUYDO�ZLWKLQ�WKH�UDQJH�RI�GDWD��7KH�
KHLJKW�UHSUHVHQWV�WKH�QXPEHU�RI�GDWD�YDOXHV�ZLWKLQ�
D�JLYHQ�LQWHUYDO��7KH�SDWWHUQ�RI�YDU\LQJ�KHLJKWV�
VKRZV�WKH�GLVWULEXWLRQ�RI�GDWD�YDOXHV��)LJXUH�$���
VKRZV�IRXU�FRPPRQO\�RFFXUULQJ�SDWWHUQV�RI�
YDULDWLRQ��%\�H[DPLQLQJ�WKHVH�SDWWHUQV��RQH�FDQ�
REWDLQ�LQVLJKWV�LQWR�SURFHVV�EHKDYLRXU�

$�����3URFHGXUH
D��&ROOHFW�WKH�GDWD�YDOXHV�
E��'HWHUPLQH�WKH�UDQJH�RI�WKH�GDWD�E\�VXEWUDFWLQJ�
WKH�VPDOOHVW�GDWD�YDOXH�IURP�WKH�ODUJHVW�
F��'HWHUPLQH�WKH�QXPEHU�RI�LQWHUYDOV�LQ�WKH�
KLVWRJUDPV��RIWHQ�EHWZHHQ���DQG�����DQG�GLYLGH�
WKH�UDQJH�>VWHS�E�@�E\�WKH�QXPEHU�RI�LQWHUYDOV�WR�
GHWHUPLQH�WKH�ZLGWK�RI�HDFK�LQWHUYDO�

G��0DUN�WKH�KRUL]RQWDO�D[LV�ZLWK�WKH�VFDOH�RI�WKH�
GDWD�YDOXHV�

H��0DUN�WKH�YHUWLFDO�D[LV�ZLWK�WKH�IUHTXHQF\�VFDOH�
�QXPEHU�RU�SHUFHQW�RI�REVHUYDWLRQV��

I��'UDZ�WKH�KHLJKW�RI�HDFK�LQWHUYDO�HTXDO�WR�WKH�
QXPEHU�RI�GDWD�YDOXHV�WKDW�IDOO�ZLWKLQ�WKH�
LQWHUYDO�

127(��� ,W�LV�SRVVLEOH�WR�GHVLJQ�D�GDWD�FROOHFWLRQ�IRUP�VR�WKDW�
D�KLVWRJUDP�LV�JHQHUDWHG�DV�WKH�GDWD�DUH�FROOHFWHG��6XFK�D�IRUP�LV�
RIWHQ�FDOOHG�D�§WDOO\�VKHHW¨�

$�����([DPSOH
7KH�KLVWRJUDP�VKRZQ�LQ�)LJXUH�$����UHSUHVHQWV�WKH�
RYHUILOO�GDWD�IRU�WKH�FRQWURO�FKDUW�H[DPSOH
�7DEOH�$����

)LJXUH�$���¦� �DQG�5�FKDUWV�IRU�RYHUILOO�GDWD;
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)LJXUH�$���¦�&RPPRQO\�RFFXUULQJ�SDWWHUQV�LQ�KLVWRJUDPV

)LJXUH�$����¦�([DPSOH�RI�D�KLVWRJUDP
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$����3DUHWR�GLDJUDP

$������$SSOLFDWLRQ
$�3DUHWR�GLDJUDP�LV�XVHG�WR

¦�GLVSOD\�WKH�FRQWULEXWLRQ�RI�HDFK�LWHP�WR�WKH�
WRWDO�HIIHFW�LQ�RUGHU�RI�LPSRUWDQFH�
¦�UDQN�LPSURYHPHQW�RSSRUWXQLWLHV�

$������'HVFULSWLRQ
$�3DUHWR�GLDJUDP�LV�D�VLPSOH�JUDSKLFDO�WHFKQLTXH�
IRU�UDQNLQJ�LWHPV�IURP�WKH�PRVW�IUHTXHQW�WR�WKH�
OHDVW�IUHTXHQW��7KH�3DUHWR�GLDJUDP�LV�EDVHG�RQ�WKH�
3DUHWR�SULQFLSOH��ZKLFK�VWDWHV�WKDW�MXVW�D�IHZ�RI�WKH�
LWHPV�RIWHQ�DFFRXQW�IRU�PRVW�RI�WKH�HIIHFW��%\�
GLVWLQJXLVKLQJ�WKH�PRVW�LPSRUWDQW�LWHPV�IURP�WKH�
OHVV�LPSRUWDQW�RQHV��WKH�JUHDWHVW�LPSURYHPHQW�ZLOO�
EH�REWDLQHG�ZLWK�WKH�OHDVW�HIIRUW�

7KH�3DUHWR�GLDJUDP�GLVSOD\V��LQ�GHFUHDVLQJ�RUGHU��
WKH�UHODWLYH�FRQWULEXWLRQ�RI�HDFK�LWHP�WR�WKH�WRWDO�
HIIHFW��7KH�UHODWLYH�FRQWULEXWLRQ�PD\�EH�EDVHG�RQ�WKH�
QXPEHU�RI�RFFXUUHQFHV��WKH�FRVW�DVVRFLDWHG�ZLWK�
HDFK�LWHP��RU�RWKHU�PHDVXUHV�RI�LPSDFW�RQ�WKH�HIIHFW��
%ORFNV�DUH�XVHG�WR�VKRZ�WKH�UHODWLYH�FRQWULEXWLRQ�RI�
HDFK�LWHP��$�FXPXODWLYH�IUHTXHQF\�OLQH�LV�XVHG�WR�
VKRZ�WKH�FXPXODWLYH�FRQWULEXWLRQ�RI�LWHPV�

$������3URFHGXUH
D��6HOHFW�WKH�LWHPV�WR�EH�DQDO\VHG�

E��6HOHFW�WKH�XQLW�RI�PHDVXUHPHQW�IRU�DQDO\VLV��
VXFK�DV�WKH�QXPEHU�RI�RFFXUUHQFHV��FRVWV�RU�
DQRWKHU�PHDVXUH�RI�LPSDFW�

F��6HOHFW�WKH�WLPH�SHULRG�RI�WKH�GDWD�WR�EH�
DQDO\VHG�

G��/LVW�WKH�LWHPV�IURP�OHIW�WR�ULJKW�RQ�WKH�
KRUL]RQWDO�D[LV�LQ�RUGHU�RI�GHFUHDVLQJ�PDJQLWXGH�
RI�WKH�XQLW�RI�PHDVXUHPHQW��&DWHJRULHV�FRQWDLQLQJ�
WKH�OHDVW�LWHPV�FDQ�EH�FRPELQHG�LQWR�DQ�§RWKHU¨�
FDWHJRU\��3ODFH�WKLV�FDWHJRU\�RQ�WKH�H[WUHPH�ULJKW�
KDQG�VLGH�

H��&RQVWUXFW�WZR�YHUWLFDO�D[HV��RQH�DW�HDFK�HQG�RI�
WKH�KRUL]RQWDO�D[LV��7KH�OHIW�KDQG�VFDOH�VKRXOG�EH�
FDOLEUDWHG�LQ�WKH�XQLW�RI�PHDVXUHPHQW��DQG�LWV�
KHLJKW�PXVW�HTXDO�WKH�VXP�RI�WKH�PDJQLWXGHV�RI�
DOO�LWHPV��7KH�ULJKW�KDQG�VFDOH�PXVW�KDYH�WKH�
VDPH�KHLJKW�DQG�LV�FDOLEUDWHG�IURP���WR���� ��

I��$ERYH�HDFK�LWHP��GUDZ�D�UHFWDQJOH�ZKRVH�KHLJKW�
UHSUHVHQWV�WKH�PDJQLWXGH�RI�WKH�XQLW�RI�
PHDVXUHPHQW�IRU�WKDW�LWHP�

J��&RQVWUXFW�WKH�FXPXODWLYH�IUHTXHQF\�OLQH�E\�
VXPPLQJ�WKH�PDJQLWXGHV�RI�HDFK�LWHP�IURP�OHIW�WR�
ULJKW��VHH�)LJXUH�$�����

K��8VH�WKH�3DUHWR�GLDJUDP�WR�LGHQWLI\�WKH�PRVW�
LPSRUWDQW�LWHPV�IRU�TXDOLW\�LPSURYHPHQW�

$������([DPSOH
)LJXUH�$����UHSUHVHQWV�D�3DUHWR�GLDJUDP�IRU�UHSRUWV�
RI�WURXEOHV�ZLWK�WHOHSKRQHV�

$����6FDWWHU�GLDJUDP

$������$SSOLFDWLRQ
$�VFDWWHU�GLDJUDP�LV�XVHG�WR�GLVFRYHU�DQG�GLVSOD\�
UHODWLRQVKLSV�EHWZHHQ�WZR�DVVRFLDWHG�VHWV�RI�GDWD��
DQG�WR�FRQILUP�DQWLFLSDWHG�UHODWLRQVKLSV�EHWZHHQ�
WZR�DVVRFLDWHG�VHWV�RI�GDWD�

$������'HVFULSWLRQ
$�VFDWWHU�GLDJUDP�LV�D�JUDSKLFDO�WHFKQLTXH�IRU�
VWXG\LQJ�UHODWLRQVKLSV�EHWZHHQ�WZR�DVVRFLDWHG�VHWV�
RI�GDWD�ZKLFK�RFFXU�LQ�SDLUV�>H�J���[��\���RQH�IURP�HDFK�
VHW@��7KH�VFDWWHU�GLDJUDP�GLVSOD\V�WKH�SDLUV�DV�D�
FORXG�RI�SRLQWV��5HODWLRQVKLSV�EHWZHHQ�WKH�
DVVRFLDWHG�VHWV�RI�GDWD�DUH�LQIHUUHG�IURP�WKH�VKDSH�
RI�WKH�FORXGV��$�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�[�DQG�
\�PHDQV�LQFUHDVLQJ�YDOXHV�RI�[�DUH�DVVRFLDWHG�ZLWK�
LQFUHDVLQJ�YDOXHV�RI�\��$�QHJDWLYH�UHODWLRQVKLS�
PHDQV�LQFUHDVLQJ�YDOXHV�RI�[�DUH�DVVRFLDWHG�ZLWK�
GHFUHDVLQJ�YDOXHV�RI�\�

6L[�FRPPRQO\�RFFXUULQJ�VKDSHV�RI�WKHVH�FORXGV�DUH�
VKRZQ�LQ�)LJXUH�$�����%\�H[DPLQLQJ�WKHVH�VKDSHV�
RQH�FDQ�REWDLQ�LQVLJKWV�LQWR�WKH�UHODWLRQVKLSV�
EHWZHHQ�WKHVH�VHWV�RI�GDWD�
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127( 7KH�DERYH�GLDJUDP�VKRZV�WKDW�QRLV\�OLQHV�DQG�RSHQ�OLQHV�DFFRXQW�IRU��� ��RI�WKH�WHOHSKRQH�WURXEOH�UHSRUWV�DQG�WKDW�WKHVH�
LQGLFDWH�WKH�JUHDWHVW�RSSRUWXQLWLHV�IRU�LPSURYHPHQW�

)LJXUH�$����¦�([DPSOH�RI�D�3DUHWR�GLDJUDP
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)LJXUH�$����¦�&RPPRQO\�RFFXUULQJ�VFDWWHU�GLDJUDPV
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$������3URFHGXUH
D��&ROOHFW�SDLUHG�GDWD��[��\��IURP�WZR�DVVRFLDWHG�
VHWV�RI�GDWD�ZKRVH�UHODWLRQVKLS�LV�WR�EH�VWXGLHG��,W�
LV�GHVLUDEOH�WR�KDYH�DERXW����SDLUV�RI�GDWD�

E��/DEHO�WKH�[�DQG�\�D[HV�

F��)LQG�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�
ERWK�[�DQG�\�DQG�XVH�WKHVH�YDOXHV�WR�VFDOH�WKH�
KRUL]RQWDO��[��DQG�YHUWLFDO��\��D[HV��%RWK�D[HV�
VKRXOG�EH�RI�DERXW�HTXDO�OHQJWK�

G��3ORW�WKH�SDLUHG��[��\��GDWD��:KHQ�WZR�SDLUV�RI�
GDWD�KDYH�WKH�VDPH�YDOXHV��HLWKHU�GUDZ�FRQFHQWULF�
FLUFOHV�DURXQG�WKH�SORWWHG�SRLQW�RU�SORW�WKH�VHFRQG�
SRLQW�QHDUE\�

H��([DPLQH�WKH�VKDSH�RI�WKH�FORXG�RI�SRLQWV�WR�
GLVFRYHU�WKH�W\SHV�DQG�VWUHQJWKV�RI�UHODWLRQVKLSV�

$������([DPSOH
'DWD�IRU�WKH�DPRXQW�RI�DQ�DGGLWLYH�DQG�WKH�UHVXOWDQW�
\LHOG�DUH�JLYHQ�LQ�7DEOH�$����7KH�VFDWWHU�GLDJUDP�
SORWWHG�IURP�WKHVH�GDWD�LV�VKRZQ�LQ�)LJXUH�$����

7DEOH�$���¦�$PRXQW�RI�DGGLWLYH�§$¨�DQG�
DVVRFLDWHG�\LHOG

%DWFK�
1R�

$GGLWLYH�
§$¨ <LHOG %DWFK�

1R�

$GGLWLYH�
§$¨ <LHOG

J � J �
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$QQH[�%��LQIRUPDWLYH�
%LEOLRJUDSK\

>�@�,62������¦����&RQWURO�FKDUWV�¦�*HQHUDO�JXLGH�DQG�LQWURGXFWLRQ�

>�@�,62������������6KHZKDUW�FRQWURO�FKDUWV�

>�@�,62������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�V\VWHP�HOHPHQWV�¦�*XLGHOLQHV�

>�@�,62��������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�V\VWHP�HOHPHQWV�¦�3DUW����*XLGHOLQHV�IRU�VHUYLFHV�
>�@�,6���������������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�V\VWHP�HOHPHQWV�¦�3DUW����*XLGHOLQHV�IRU�SURFHVVHG�
PDWHULDOV�

)LJXUH�$����¦�([DPSOH�RI�D�VFDWWHU�GLDJUDP

���7R�EH�SXEOLVKHG�



�� EODQN
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/LVW�RI�UHIHUHQFHV

6HH�QDWLRQDO�IRUHZRUG�



%6��������
����
,62��������
����

%6,
����&KLVZLFN�+LJK�5RDG

/RQGRQ

:���$/

%6, ¦ %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
%6,�LV�WKH�LQGHSHQGHQW�QDWLRQDO�ERG\�UHVSRQVLEOH�IRU�SUHSDULQJ�
%ULWLVK 6WDQGDUGV��,W�SUHVHQWV�WKH�8.�YLHZ�RQ�VWDQGDUGV�LQ�(XURSH�DQG�DW�WKH�
LQWHUQDWLRQDO�OHYHO��,W�LV�LQFRUSRUDWHG�E\�5R\DO�&KDUWHU�

5HYLVLRQV

%ULWLVK 6WDQGDUGV�DUH�XSGDWHG�E\�DPHQGPHQW�RU�UHYLVLRQ��8VHUV�RI�
%ULWLVK 6WDQGDUGV�VKRXOG�PDNH�VXUH�WKDW�WKH\�SRVVHVV�WKH�ODWHVW�DPHQGPHQWV�RU�
HGLWLRQV�

,W�LV�WKH�FRQVWDQW�DLP�RI�%6,�WR�LPSURYH�WKH�TXDOLW\�RI�RXU�SURGXFWV�DQG�VHUYLFHV��
:H�ZRXOG�EH�JUDWHIXO�LI�DQ\RQH�ILQGLQJ�DQ�LQDFFXUDF\�RU�DPELJXLW\�ZKLOH�XVLQJ�
WKLV�%ULWLVK 6WDQGDUG�ZRXOG�LQIRUP�WKH�6HFUHWDU\�RI�WKH�WHFKQLFDO�FRPPLWWHH�
UHVSRQVLEOH��WKH�LGHQWLW\�RI�ZKLFK�FDQ�EH�IRXQG�RQ�WKH�LQVLGH�IURQW�FRYHU��
7HO� ��� ���� ������)D[� ��� ���� �����

%6,�RIIHUV�PHPEHUV�DQ�LQGLYLGXDO�XSGDWLQJ�VHUYLFH�FDOOHG�3/86�ZKLFK�HQVXUHV�
WKDW�VXEVFULEHUV�DXWRPDWLFDOO\�UHFHLYH�WKH�ODWHVW�HGLWLRQV�RI�VWDQGDUGV�

%X\LQJ�VWDQGDUGV

2UGHUV�IRU�DOO�%6,��LQWHUQDWLRQDO�DQG�IRUHLJQ�VWDQGDUGV�SXEOLFDWLRQV�VKRXOG�EH�
DGGUHVVHG�WR�&XVWRPHU�6HUYLFHV��7HO� ��� ���� ������)D[� ��� ���� �����

,Q�UHVSRQVH�WR�RUGHUV�IRU�LQWHUQDWLRQDO�VWDQGDUGV��LW�LV�%6,�SROLF\�WR�VXSSO\�WKH�
%6,�LPSOHPHQWDWLRQ�RI�WKRVH�WKDW�KDYH�EHHQ�SXEOLVKHG�DV�%ULWLVK 6WDQGDUGV��
XQOHVV�RWKHUZLVH�UHTXHVWHG�

,QIRUPDWLRQ�RQ�VWDQGDUGV

%6,�SURYLGHV�D�ZLGH�UDQJH�RI�LQIRUPDWLRQ�RQ�QDWLRQDO��(XURSHDQ�DQG�
LQWHUQDWLRQDO�VWDQGDUGV�WKURXJK�LWV�/LEUDU\�DQG�LWV�7HFKQLFDO�+HOS�WR�([SRUWHUV�
6HUYLFH��9DULRXV�%6,�HOHFWURQLF�LQIRUPDWLRQ�VHUYLFHV�DUH�DOVR�DYDLODEOH�ZKLFK�JLYH�
GHWDLOV�RQ�DOO�LWV�SURGXFWV�DQG�VHUYLFHV��&RQWDFW�WKH�,QIRUPDWLRQ�&HQWUH��
7HO� ��� ���� ������)D[� ��� ���� �����

6XEVFULELQJ�PHPEHUV�RI�%6,�DUH�NHSW�XS�WR�GDWH�ZLWK�VWDQGDUGV�GHYHORSPHQWV�
DQG�UHFHLYH�VXEVWDQWLDO�GLVFRXQWV�RQ�WKH�SXUFKDVH�SULFH�RI�VWDQGDUGV��)RU�GHWDLOV�
RI�WKHVH�DQG�RWKHU�EHQHILWV�FRQWDFW�0HPEHUVKLS�$GPLQLVWUDWLRQ��
7HO� ��� ���� ������)D[� ��� ���� �����

&RS\ULJKW

&RS\ULJKW�VXEVLVWV�LQ�DOO�%6,�SXEOLFDWLRQV��%6,�DOVR�KROGV�WKH�FRS\ULJKW��LQ�WKH�
8.��RI�WKH�SXEOLFDWLRQV�RI�WKH�LQWHUQDWLRQDO��VWDQGDUGL]DWLRQ�ERGLHV��([FHSW�DV�
SHUPLWWHG�XQGHU�WKH�&RS\ULJKW��'HVLJQV�DQG�3DWHQWV�$FW������QR�H[WUDFW�PD\�EH�
UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�
PHDQV�¥��HOHFWURQLF��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH�¥�ZLWKRXW�SULRU�ZULWWHQ�
SHUPLVVLRQ�IURP�%6,�

7KLV�GRHV�QRW�SUHFOXGH�WKH�IUHH�XVH��LQ�WKH�FRXUVH�RI�LPSOHPHQWLQJ�WKH�VWDQGDUG��
RI�QHFHVVDU\�GHWDLOV�VXFK�DV�V\PEROV��DQG�VL]H��W\SH�RU�JUDGH�GHVLJQDWLRQV��,I�WKHVH�
GHWDLOV�DUH�WR�EH�XVHG�IRU�DQ\�RWKHU�SXUSRVH�WKDQ�LPSOHPHQWDWLRQ�WKHQ�WKH�SULRU�
ZULWWHQ�SHUPLVVLRQ�RI�%6,�PXVW�EH�REWDLQHG�

,I�SHUPLVVLRQ�LV�JUDQWHG��WKH�WHUPV�PD\�LQFOXGH�UR\DOW\�SD\PHQWV�RU�D�OLFHQVLQJ�
DJUHHPHQW��'HWDLOV�DQG�DGYLFH�FDQ�EH�REWDLQHG�IURP�WKH�&RS\ULJKW�0DQDJHU��
7HO� ��� ���� �����


