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&RS\ULJKW�DQG�'LVFODLPHU

LY 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

&RS\ULJKW�DQG�'LVFODLPHU
7KH�'HFLVLRQ�([SORUHU��SURJUDP�LV�FRS\ULJKW�����������8QLYHUVLW\�RI�6WUDWKFO\GH��DQG
FRS\ULJKW�����������0DWWKHZ�-RQHV�XQOHVV�VSHFLILFDOO\�QRWHG��7KH�SDFNDJLQJ�DQG
GRFXPHQWDWLRQ�DUH�FRS\ULJKW�����������%DQ[LD�6RIWZDUH�/WG��$OO�ULJKWV�UHVHUYHG�

,QIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�DQG�GRHV�QRW�UHSUHVHQW
D�FRPPLWPHQW�RQ�WKH�SDUW�RI�WKH�8QLYHUVLW\�RI�6WUDWKFO\GH�RU�%DQ[LD�6RIWZDUH�/WG��7KLV
GRFXPHQW�GRHV�QRW�UHSUHVHQW�D�IL[HG�VSHFLILFDWLRQ�RU�ZDUUDQW\��,W�LV�LQWHQGHG�RQO\�WR�JLYH
DQ�LGHD�RI�ZKDW�'HFLVLRQ�([SORUHU�PD\�EH�OLNH��:H�UHVHUYH�WKH�ULJKW�WR�FKDQJH�DQ\�SDUW
RI�'HFLVLRQ�([SORUHU�ZLWKRXW�SULRU�QRWLFH�
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7KH�VRIWZDUH��PDQXDO�DQG�RWKHU�PDWHULDOV�UHODWLQJ�WR�WKH�VRIWZDUH�DUH�SURWHFWHG�E\
8QLWHG�.LQJGRP�FRS\ULJKW�ODZ�DQG�LQWHUQDWLRQDO�WUHDW\�SURYLVLRQV�

%DQ[LD�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�%DQ[LD�+ROGLQJV�/LPLWHG��'HFLVLRQ�([SORUHU�LV�D
UHJLVWHUHG�WUDGHPDUN�RI�%DQ[LD�6RIWZDUH�/LPLWHG��*UDSKLFV�&23(�LV�D�WUDGHPDUN�RI�WKH
8QLYHUVLW\�RI�6WUDWKFO\GH�

0LFURVRIW�DQG�06�'26�DUH�UHJLVWHUHG�WUDGHPDUNV��DQG�0LFURVRIW�:LQGRZV�LV�D
WUDGHPDUN�RI�0LFURVRIW�&RUSRUDWLRQ��$GREH�DQG�3RVW6FULSW�DUH�UHJLVWHUHG�WUDGHPDUNV�RI
$GREH�6\VWHPV��,QF��7UXH7\SH�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�$SSOH�&RPSXWHU��,QF��,%0
LV�D�UHJLVWHUHG�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV��,QF��2WKHU�WUDGHPDUNV�DUH
UHJLVWHUHG�WR�WKHLU�UHVSHFWLYH�RZQHUV�



:KHUH�WR�JHW�LQIRUPDWLRQ�DERXW�'HFLVLRQ�([SORUHU

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� Y

:KHUH�WR�JHW�LQIRUPDWLRQ�DERXW�'HFLVLRQ�([SORUHU
:H�DUH�FRQWLQXRXVO\�GHYHORSLQJ�'HFLVLRQ�([SORUHU���VR�WKH�FRQWHQW�DQG�RSHUDWLRQ�RI
WKH�VRIWZDUH�PD\�FKDQJH��7KLV�8VHU¶V�*XLGH�SURYLGHV�DQ�LQWURGXFWLRQ�WR�'HFLVLRQ
([SORUHU�DQG�KRZ�\RX�FDQ�XVH�LW��)RU�LQVWDOODWLRQ�GHWDLOV��VHH�WKH�5HIHUHQFH�0DQXDO�

7KH�PRVW�XS�WR�GDWH�LQIRUPDWLRQ��GHVFULELQJ�FKDQJHV�WR�'HFLVLRQ�([SORUHU�VLQFH�JRLQJ
WR�SULQW�DUH�GRFXPHQWHG�LQ�WKH�5($'0(�+70/�ILOH�RQ�WKH�GLVNV�VXSSOLHG�ZLWK�DQ\
VRIWZDUH�XSGDWHV���3ULQW�WKLV�ILOH�EHIRUH�SURFHHGLQJ�ZLWK�DQ\�QHZ�YHUVLRQ�RI�WKH�VRIWZDUH�
$OVR��WKH�RQ�OLQH�KHOS�ZLOO�KDYH�FXUUHQW�LQIRUPDWLRQ�RQ�QHZ�FRPPDQGV�DQG�RSWLRQV��7KH
RQ�OLQH�KHOS�LV�DYDLODEOH�DW�DQ\�WLPH�LQ�WKH�SURJUDP�E\�SUHVVLQJ�WKH�O�NH\�

0RUH�JHQHUDO�LQIRUPDWLRQ�RQ�WKH�XVH�RI�WKH�VRIWZDUH�LV�DYDLODEOH�IURP�D�ZLGH�UDQJH�RI
SXEOLVKHG�DUWLFOHV�DQG�ERRNV��PDQ\�RI�ZKLFK�UHIHU�WR�WKH�SURGXFW�XVLQJ�LWV�IRUPHU�QDPH�
³*UDSKLFV�&23(´��

7KH�IROORZLQJ�SDJHV�SURYLGH�LQIRUPDWLRQ�RQ�ZKR�WR�FRQWDFW�IRU�VDOHV��WUDLQLQJ�DQG
VXSSRUW�

)LQDOO\��YLVLW�RXU�ZHE�SDJHV�DW�KWWS���ZZZ�EDQ[LD�FRP



:KHUH�WR�JHW�LQIRUPDWLRQ�DERXW�'HFLVLRQ�([SORUHU

YL 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

6DOHV�'LVWULEXWLRQ
'HFLVLRQ�([SORUHU�LV�GHYHORSHG�DQG�PDQXIDFWXUHG�E\�%DQ[LD�6RIWZDUH�/WG�LQ�WKH�8.�
<RX�FDQ�SXUFKDVH�WKH�VRIWZDUH�GLUHFW�IURP�%DQ[LD�RU�IURP�RQH�RI�RXU�UHVHOOHUV�DURXQG
WKH�ZRUOG��)RU�WKH�IXOO�OLVW��FRQWDFW�XV�RU�YLVLW�RXU�ZHE�VLWH�DW�ZZZ�EDQ[LD�FRP�

7HFKQLFDO�6XSSRUW
<RXU�SULPDU\�VXSSRUW�FRQWDFW�VKRXOG�EH�\RXU�SRLQW�RI�SXUFKDVH��7KH\�FDQ�KHOS�ZLWK�DOO
LQVWDOODWLRQ�DQG�EDVLF�RSHUDWLRQ�SUREOHPV�

)RU�PRUH�WHFKQLFDO�LVVXHV��\RX�FDQ�HPDLO�%DQ[LD�6RIWZDUH�DW�VXSSRUW#EDQ[LD�FRP��RU
ID[�XV�RQ�8.����������������������

'RQ¶W�IRUJHW�WKDW�PLQRU�XSGDWHV�DUH�DYDLODEOH�IUHH�RI�FKDUJH�YLD�LQWHUQHW�)LOH�7UDQVIHU
3URWRFRO�)73���VHH�\RXU�OLFHQFH�GRFXPHQW�RU�RXU�ZHE�SDJHV�IRU�GHWDLOV�

7UDLQLQJ�	�&RQVXOWDQF\
8S�WR�GDWH�GHWDLOV�RI�WUDLQHUV�DQG�WUDLQLQJ�FRXUVHV�LQ�DOO�SDUWV�RI�WKH�ZRUOG�DUH�PDLQWDLQHG
RQ�WKH�%DQ[LD�6RIWZDUH�ZHE�VLWH�DW�ZZZ�EDQ[LD�FRP�
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&RQWHQWV

&RS\ULJKW�DQG�'LVFODLPHU�LY

:KHUH�WR�JHW�LQIRUPDWLRQ�DERXW
'HFLVLRQ�([SORUHU�Y

6DOHV�'LVWULEXWLRQ�YL
7HFKQLFDO�6XSSRUW�YL
7UDLQLQJ�	�&RQVXOWDQF\�YL
&RQWDFW�,QIRUPDWLRQ�YL

&RQWHQWV�YLL

,QWURGXFWLRQ��
:KDW�LV�D�'HFLVLRQ�([SORUHU��PDS"��
6RIWZDUH�&RQYHQWLRQV��
6WDUWLQJ�'HFLVLRQ�([SORUHU��
&UHDWLQJ�D�1HZ�0RGHO��
2SHQLQJ�DQ�([LVWLQJ�0RGHO��
6DYLQJ�DQG�([LWLQJ��
6DYLQJ��
([LWLQJ��

:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU
IRU"��

8VLQJ�'HFLVLRQ�([SORUHU�\RX�FDQ�«��
8VH�LQ�D�%XVLQHVV�&RQWH[W��

,QWHUYLHZ�DQDO\VLV�DQG�GDWD�JDWKHULQJ�DQG
VWUXFWXULQJ��
6WUDWHJ\�GHYHORSPHQW��
&RUSRUDWH�PHPRU\��
6WDNHKROGHU�DQDO\VLV��
3URFHVV�IORZ�FKDUWV��
3URMHFW�PDQDJHPHQW�DQG�PRQLWRULQJ���
5LVN�PDQDJHPHQW���
9DOXH�PDQDJHPHQW���
.QRZOHGJH�JDWKHULQJ�DQG�VWUXFWXULQJ�IRU
H[SHUW�V\VWHPV�GHYHORSPHQW���
6\VWHP�G\QDPLFV�PRGHOOLQJ���

8VH�LQ�DQ�$FDGHPLF�&RQWH[W���
8VH�LQ�D�3HUVRQDO�&RQWH[W���

+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"���
&DWHJRULHV�RI�8VH���
$�IDFLOLWDWLRQ�WRRO���HQFRXUDJLQJ�LGHD
JHQHUDWLRQ���
$�WRRO�IRU�VWUXFWXULQJ�TXDOLWDWLYH�GDWD���
$�WRRO�IRU�FRPPXQLFDWLQJ�LGHDV���

*HQHUDO�0RGHO�%XLOGLQJ�&RQVLGHUDWLRQV���
3XUSRVH���
&KDUDFWHU�RI�WKH�GDWD���
&RQFHSW�SKUDVHRORJ\���
/LQN�W\SHV���
&ODVVLILFDWLRQ�RI�WKH�GDWD���
8VH�RI�PHPR�FDUGV���
8VH�LQ�D�JURXS�VHWWLQJ���

0DSSLQJ�7HFKQLTXHV���
%XLOGLQJ�³FRJQLWLYH´�PDSV���
6WHSV�WR�FUHDWH�D�FRJQLWLYH�PDS���
6WUXFWXULQJ�D�FRJQLWLYH�PDS���
:KDW�DFWLRQV�VKRXOG�EH�DJUHHG�WR
DFKLHYH�WKH�NH\�LVVXHV"���

(YHQW�PDSSLQJ���
6WHSV�WR�FUHDWH�D�EDVLF�PDS���
6WUXFWXULQJ�WKH�0DS���

$QDO\VLV�DQG�0RGHO�&KHFNLQJ���
4XLFN�FKHFNV���
6LPSOH�DQDO\VLV���
0HUJLQJ�PRGHOV���

%DVLF�0DS�2SWLRQV���
(QWHULQJ�&RQFHSWV�LQWR�WKH�0RGHO���
8VLQJ�WKH�PRXVH�WR�HQWHU�FRQFHSWV���
8VLQJ�WKH�NH\ERDUG���
(GLWLQJ�FRQFHSWV���
'HOHWLQJ�D�FRQFHSW���
8QGHOHWLQJ�D�FRQFHSW���

/LQNLQJ�DQG�8QOLQNLQJ�&RQFHSWV���
/LQNLQJ�FRQFHSWV�WKDW�DUH�RQ�WKH�VFUHHQ�XVLQJ
D�PRXVH���
/LQNLQJ�FRQFHSWV�XVLQJ�WKH�NH\ERDUG���
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V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

&KDQJLQJ�WKH�GLUHFWLRQ�RI�WKH�OLQN���
/LQN�W\SHV���
1HJDWLYH�OLQNV���
'HOHWLQJ�OLQNV���
$GGLQJ�PRUH�WKDQ�RQH�OLQN�DW�RQFH���
)LVKLQJ�UHHO�OLQNV���

6HOHFWLQJ�&RQFHSWV���
0RYLQJ�&RQFHSWV�$URXQG�WKH�6FUHHQ���
0RYLQJ�D�VLQJOH�FRQFHSW���
0RYLQJ�PXOWLSOH�FRQFHSWV���

3ULQWLQJ���
3ULQWLQJ�PDSV���
3ULQWLQJ�OLVWV���
3ULQWLQJ�PDS�WLWOHV���

9LHZLQJ�&RQFHSWV���
7KH�0XOWLSOH�9LHZ�)DFLOLW\���
'LIIHUHQW�PDS�YLHZV���
7H[W�DQG�PDS�YLHZV���

6FDOHG�9LHZV���
6DYLQJ�DQG�5HWULHYLQJ�9LHZV���
3URWHFWLQJ�0DS�9LHZV���
'LVSOD\LQJ�&RQFHSWV�LQ�/LVWV���
/LVWLQJ�DOO�WKH�FRQFHSWV�LQ�WKH�PDS���
:RUNLQJ�ZLWK�ODUJH�OLVWV���

)XUWKHU�0DS�2SWLRQV���
'LVSOD\LQJ�&RQFHSWV�DV�0DSV���
([SORULQJ�D�FRQFHSW
V�LPPHGLDWH�GRPDLQ���
0DSSLQJ�D�FRQFHSW�WR�JHW�D�ZLGHU�SLFWXUH���
0DSSLQJ�DOO�WKH�FRQFHSWV���

&RQVHTXHQFHV�DQG�([SODQDWLRQV���
8VLQJ�WKH�PRXVH���
8VLQJ�WKH�NH\ERDUG���

([WHQGLQJ�([LVWLQJ�0DSV���
5HYHDOLQJ�KLGGHQ�OLQNV���
6KRZLQJ�KLGGHQ�FRQFHSWV���
+LGLQJ�FRQFHSWV�IURP�D�PDS�YLHZ���

)LQGLQJ�D�&RQFHSW�&RQWDLQLQJ�6SHFLILF�7H[W
��

6W\OHV���
'HILQLQJ�FRQFHSW�VW\OHV���
6HOHFWLQJ�VW\OHV���
/LQN�VW\OHV���

6HWV���
&UHDWLQJ�VHWV���
/LVWLQJ�VHWV���

$GYDQFHG�)HDWXUHV���
0HUJLQJ�&RQFHSWV���
5H�QXPEHULQJ�&RQFHSWV���
0L[LQJ�1XPEHUV���
2WKHU�)HDWXUHV�$YDLODEOH���
(VFDSHV���

+LQWV�DQG�7LSV���
0RYLQJ�WKH�¶:LQGRZ·�$URXQG�WKH�0DS����
0RYLQJ�XS�DQG�GRZQ���
0RYLQJ�OHIW�RU�ULJKW���

7HFKQLTXHV�WR�(QKDQFH�6SHHG���
4XLFN�PHWKRG�IRU�µUH�GUDZLQJ¶�WKH�VFUHHQ���
4XLFN�DFFHVV�WR�SUHYLRXV�FRPPDQGV���
4XLFN�PHWKRG�IRU�µEULQJLQJ¶�XQOLQNHG
FRQFHSWV�RQWR�D�YLHZ���
4XLFN�PHWKRG�RI�µEULQJLQJ¶�FRQFHSWV�RQWR�D
PDS�IURP�DQRWKHU�GLVSOD\���
4XLFN�PHWKRG�RI�µKLGLQJ¶�FRQFHSWV�RQ�D�PDS
��

*HQHUDO�2SHUDWLRQ���
'LIIHUHQW�IRUPV�RI�OLVWLQJ���
(QWHULQJ�DQ�RSSRVLWH�SROH���
,GHQWLILFDWLRQ�RI�µRUSKDQV¶���
6W\OHV�DQG�SULQWLQJ���

$QDO\VLV�$YDLODEOH���
,QWURGXFWLRQ���
/7�/+���
6HW�/RJLF�³�/6'��/66��/6(���
/6'���
/66���
/6(���
8VLQJ�WKH�UHVXOWV���

&OXVWHU���
&UHDWLQJ�FOXVWHUV���
9LHZLQJ�FOXVWHUV���

+LHVHW���
3RWHQW���
&ROODSVH���
&ROODSVLQJ�D�PRGHO���
8QGRLQJ�D�FROODSVH���
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'RPDLQ���
'RPW���

&RWDLO���
6HDUFK�DQG�5HSODFH���
$GGLQJ�WH[W�WR�WKH�VWDUW�RU�HQG�RI�FRQFHSWV���

5HYLHZ���
5HYLHZ�VW\OHV�DQG�VHWV���

/RRS���
&VHW���
)LUVW�PRGH�²�RQH�VSHFLILF�FRQFHSW�WR�DOO��RI
D�VHW�RU�VW\OH����
6HFRQG�PRGH�²�DOO��RI�D�VHW�RU�VW\OH��WR�RQH
VSHFLILF�FRQFHSW���

7KLUG�PRGH�²�DOO��RI�D�VHW�RU�VW\OH��WR�DOO��RI
D�VHW�RU�VW\OH����

&RQQHFW���
µ2XWRI¶�RSWLRQ���
µ,QWR¶�RSWLRQ���
µ:LWK¶�RSWLRQ���

6WULS���
/VK���

,QGH[���





,QWURGXFWLRQ

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� �

,QWURGXFWLRQ
'HFLVLRQ� ([SORUHU�� SURYLGHV� KHOS� ZLWK� VWUXFWXULQJ� DQG
DQDO\VLQJ� WKH� TXDOLWDWLYH� LQIRUPDWLRQ� WKDW� VXUURXQGV� WKH
LVVXHV� ZKLFK� DUH� IDFHG� LQ� HYHU\GD\� OLIH�� :KHWKHU� WKH
LQIRUPDWLRQ� LV� LQ� WKH� IRUP� RI� �DSSDUHQWO\�� VWUDLJKWIRUZDUG
LGHDV�� ZKLFK� UHTXLUH� IXUWKHU� H[SORUDWLRQ� DQG� VFUXWLQ\�� RU
FRPSOH[� LGHDV� DQG� HYHQWV�� ZKLFK� UHTXLUH� VWUXFWXULQJ� DQG
DQDO\VLV� LQ� RUGHU� WR� PDQDJH� WKHLU� FRPSOH[LW\�� 'HFLVLRQ
([SORUHU� SURYLGHV� D� IUDPHZRUN� WKDW� KHOSV� WR� ³IDFLOLWDWH´
GHFLVLRQ�PDNLQJ��7KH�VRIWZDUH�DOORZV�WKH�XVHU�WR�ZRUN�ZLWK
D� PRGHO� RI� LQWHU�OLQNHG� LGHDV� XVLQJ� PDSV�� 7KH� FRPSXWHU
VFUHHQ�DFWV�DV�D�PRYDEOH�³ZLQGRZ´�RQWR�WKH�PRGHO��VR�WKH
XVHU� FDQ� EXLOG� XS�PRGHOV�ZKLFK� DUH�PXFK� ODUJHU� WKDQ� WKH
VFUHHQ�FDQ�GLVSOD\�DW�RQH�WLPH�

7KH�DLP�RI�WKLV�8VHU¶V�*XLGH�LV�WR�JLYH�DQ�LGHD�RI�VRPH�RI�WKH�IDFLOLWLHV�DYDLODEOH�ZLWKLQ
WKH�SURJUDP�DQG�VRPH�RI�WKH�UDWLRQDOH�DV�WR�ZK\�DQG�KRZ�WKHVH�IDFLOLWLHV�PD\�EH�XVHG�

:KDW�LV�D�'HFLVLRQ�([SORUHU��PDS"
$�'HFLVLRQ�([SORUHU�PDS�LV�PDGH�XS�RI�VKRUW�SKUDVHV��NQRZQ�DV�FRQFHSWV��ZKRVH
UHODWLRQVKLSV�DUH�LQGLFDWHG�E\�WKH�OLQNV�ZKLFK�DUH�GUDZQ�EHWZHHQ�WKHP��7KH�FRQFHSWV
DQG�OLQNV�DUH�HQWHUHG�E\�WKH�XVHU��&RQFHSWV�FDQ�EH�PRYHG��HGLWHG��JLYHQ�GLIIHUHQW�GLVSOD\
VW\OHV��DWWULEXWHG�WR�VHWV�DQG�WKH�ZKROH�PRGHO�FDQ�EH�DQDO\VHG��<RX�FDQ�FRQWLQXH�WR�EXLOG
DQG�DQDO\VH�WKH�PRGHO�XQWLO�D�IXOO�DQG�GHWDLOHG�SLFWXUH�RI�WKH�LVVXH�LQ�TXHVWLRQ�KDV�EHHQ
FUHDWHG�DQG�WKH�PRGHO�KDV�VHUYHG�LWV�SXUSRVH�

7KH�FRQFHSWV�DQG�WKHLU�DVVRFLDWHG�OLQNV�WRJHWKHU�IRUP�D�PRGHO��ZKLFK�LV�VWRUHG�DV�DQ
LQGLYLGXDO�HQWLW\��7KHVH�PRGHOV�DUH�VRPHWLPHV�UHIHUUHG�WR�DV�FRJQLWLYH�PDSV��FDXVH�PDSV
RU�FRQFHSW�PDSV�GHSHQGLQJ�RQ�WKHLU�RULJLQ�DQG�FRQWHQW��,Q�DFDGHPLF�UHIHUHQFHV�RQ
PDSSLQJ��WKH�WHUPV�³FRJQLWLYH�PDS´��³FDXVH�PDS´�DQG�³FRQFHSW�PDS´�DUH�XVXDOO\�XVHG
WR�UHIHU�WR�WKH�GDWD�VHW�DV�D�ZKROH��,Q�WKH�FRQWH[W�RI�WKLV�XVHU¶V�JXLGH�DQG�RWKHU�'HFLVLRQ
([SORUHU�GRFXPHQWDWLRQ�WKH�WHUP�³PRGHO´�LV�XVHG�WR�UHIHU�WR�WKH�GDWD�VHW�DV�D�ZKROH�
0RGHOV�DUH�RSHQHG��FORVHG��VDYHG�HWF��7KH�WHUP�³PDS´��KRZHYHU��LV�XVHG�LQ�WZR�ZD\V�
7KH�ILUVW�LV�LQ�WKH�FRQWH[W�RI�WKH�GDWD�VHW�DV�D�ZKROH��DV�ZKHQ�WDONLQJ�DERXW�FRJQLWLYH
PDSSLQJ�HWF���7KH�VHFRQG�LV�LQ�WKH�FRQWH[W�RI�D�³PDS�YLHZ´��ZKLFK�PD\�VKRZ�RQO\�D�SDUW
RI�WKH�ZKROH�PRGHO��GLIIHUHQW�YLHZV��PDS�GLVSOD\V��RI�WKH�PRGHO�FDQ�EH�JHQHUDWHG�DQG
H[SORUHG��DQG�SDUWV�RI�WKH�PRGHO�FDQ�EH�PDSSHG��7KH�FRQWH[W�ZLOO�PDNH�WKH�UHIHUHQFH
FOHDU��EXW�LW�LV�KHOSIXO�WR�SRLQW�WKHVH�GLVWLQFWLRQV�RXW�



,QWURGXFWLRQ

� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

6RIWZDUH�&RQYHQWLRQV
'HFLVLRQ�([SORUHU�LV�GHVLJQHG�WR�DOORZ�WKH�XVHU�WR�XVH�ERWK�WKH�PRXVH�DQG�WKH�NH\ERDUG
WR�FDUU\�RXW�WKH�YDULRXV�FRPPDQGV��:KHQ�HQWHULQJ�NH\ERDUG�FRPPDQGV�HLWKHU�XSSHU�RU
ORZHU�FDVH�OHWWHUV�FDQ�EH�XVHG�H�J��),1'�DQG�ILQG�ZRXOG�ERWK�EH�DFFHSWDEOH�

$Q\WKLQJ�LQ�WKLV�JXLGH�ZKLFK�DSSHDUV�LQ�EROG�LWDOLF�SULQW�UHSUHVHQWV�D�FRPPDQG�WKDW�LV
QHHGHG�LQ�RUGHU�WR�FDUU\�RXW�DQ�RSHUDWLRQ�

7KH�SURPSWV��ILOHQDPH!���VHW!���VW\OH!�DUH�XVHG�ZKHQ�WKH�QDPH�RI�D�ILOH��VHW�RU�VW\OH�LV
UHTXLUHG�LQ�D�FRPPDQG��+RZHYHU��WKH�FRPPDQG�VKRXOG�EH�W\SHG�ZLWKRXW�WKH�DQJOHG
EUDFNHWV�H�J��PDS�P\VHW�

7KH�PRXVH�SRLQWHU��VKRZQ�ULJKW��LV�RIWHQ�LQ�WKH�IRUP�RI�DQ�DUURZ��7KH�SRLQWHU
PD\�FKDQJH�VKDSH�DFFRUGLQJ�WR�WKH�RSHUDWLRQ�EHLQJ�FDUULHG�RXW��)RU�H[DPSOH
WKH�PRXVH�SRLQWHU�ZLOO�DSSHDU�DV�DQ�,�EHDP�GXULQJ�WH[W�HGLWLQJ�

$Q\�PRYHPHQW�PDGH�ZLWK�WKH�PRXVH�LV�UHSOLFDWHG�RQ�WKH�VFUHHQ��PRYH�WKH�PRXVH�WR�WKH
OHIW�DQG�WKH�PRXVH�SRLQWHU�ZLOO�DOVR�PRYH�OHIW��,Q�WKLV�JXLGH�WKH�PRXVH�SRLQWHU�ZLOO�EH
UHIHUUHG�WR�VLPSO\�DV�WKH�PRXVH�

6WDUWLQJ�'HFLVLRQ�([SORUHU
6WDUW�'HFLVLRQ�([SORUHU�E\�XVLQJ�HLWKHU�3URJUDP�0DQDJHU�RU�WKH�6WDUW�PHQX��DFFRUGLQJ
WR�WKH�RSHUDWLQJ�V\VWHP�LQ�XVH���:KHQ�'HFLVLRQ�([SORUHU�VWDUWV�D�WLWOH�GLVSOD\�ZLOO�DSSHDU
RQ�WKH�VFUHHQ�IRU�D�VKRUW�SHULRG�DQG�ZLOO�WKHQ�GLVDSSHDU�DXWRPDWLFDOO\�

'HFLVLRQ�([SORUHU�KDV�WR�ZRUN�ZLWK�WKH�FXUUHQW�:LQGRZV�FRQILJXUDWLRQ��ZKLFK�FDQ�YDU\
GHSHQGLQJ�RQ�KRZ�WKH�FRPSXWHU�KDV�EHHQ�VHW�XS��6LQFH�UXQQLQJ�'HFLVLRQ�([SORUHU
VXFFHVVIXOO\�GHSHQGV�RQ�WKH�:LQGRZV�FRQILJXUDWLRQ��WKHUH�PD\�EH�WKH�VOLJKW�SRVVLELOLW\
RI�VRPH�LQLWLDO�VWDUW�XS�SUREOHPV��7KHVH�FDQ�RFFXU�ZKHQ�WKH�FRPSXWHU�LV�SDUW�RI�D
QHWZRUN�V\VWHP�RU�FRUSRUDWH�VHUYLFH�V\VWHP��3OHDVH�FRQVXOW�WKH�V\VWHPV�PDQDJHU�LI�WKHUH
DSSHDUV�WR�EH�GLIILFXOWLHV�ZLWK�ORDGLQJ�DQG�XVLQJ�PRGHOV�

&UHDWLQJ�D�1HZ�0RGHO
:KHQ�'HFLVLRQ�([SORUHU�VWDUWV�LW�ZLOO�DXWRPDWLFDOO\�ORDG�WKH�ODVW�PRGHO�WKDW�ZDV
RSHQHG�RU�ZRUNHG�RQ��XQOHVV�WKH�RSWLRQ�KDV�EHHQ�GLVDEOHG��XVLQJ�WKH�&RQWURO
PHQX�3UHIHUHQFHV�LWHP���7R�FUHDWH�D�QHZ�PRGHO��VLPSO\�FOLFN�WKH�QHZ�PRGHO
EXWWRQ��VKRZQ�ULJKW���RU�VHOHFW�WKH�)LOH�PHQX�1HZ�PRGHO�LWHP��$�QHZ�PRGHO�ZLOO�EH
FUHDWHG�ZLWK�D�EODQN�ZLQGRZ�

2SHQLQJ�DQ�([LVWLQJ�0RGHO
6DPSOH�PRGHOV�DUH�SURYLGHG�ZLWK�'HFLVLRQ�([SORUHU��7R�RSHQ�DQ�H[LVWLQJ�PRGHO�VHOHFW
WKH�)LOH�PHQX�2SHQ�PRGHO�LWHP��RU�FOLFN�WKH�2SHQ�EXWWRQ��7KH�ILOH�VHOHFWRU�ZLOO�DSSHDU�



,QWURGXFWLRQ

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� �

0RYH�WKH�PRXVH�RQWR�WKH�PRGHO�QDPH��H�J��WKH�VDPSOH�PRGHO��[UD\�PGO��DQG�GRXEOH
FOLFN�WKH�OHIW�PRXVH�EXWWRQ��$OWHUQDWLYHO\��VHOHFW�WKH�PRGHO�E\�FOLFNLQJ�RQ�WKH�PRGHO
QDPH�RQFH��WKHQ�FOLFN�RQ�WKH�2.�EXWWRQ��7KH�PRGHO�ZLOO�EH�RSHQHG�UHDG\�IRU�ZRUN�
'HFLVLRQ�([SORUHU�DOVR�UHPHPEHUV�WKH�ODVW�IHZ�PRGHOV�XVHG�DQG�WKHVH�DUH�VKRZQ�DW�WKH
ERWWRP�RI�WKH�)LOH�PHQX��7R�RSHQ�RQH�RI�WKHVH�PRGHOV�VLPSO\�VHOHFW�D�PRGHO�QDPH�DQG�LW
ZLOO�RSHQ�DXWRPDWLFDOO\��:KHQ�DQ\�H[LVWLQJ�PRGHO�LV�RSHQHG�WKH�ODVW�VFUHHQ�ZKLFK�ZDV
GLVSOD\HG�ZKHQ�WKH�PRGHO�ZDV�VDYHG�ZLOO�DSSHDU�

6DYLQJ�DQG�([LWLQJ

6DYLQJ
$V�ZLWK�DOO�VRIWZDUH��IUHTXHQW
VDYLQJ�RI�GDWD�DQG�WKH�FUHDWLRQ
RI�EDFN�XSV�LV�VWURQJO\
UHFRPPHQGHG��$OWKRXJK�WKHUH�LV
DQ�DXWRPDWLF�EDFN�XS�IDFLOLW\��LI
IRU�DQ\�UHDVRQ�WKH�SURJUDP
µFUDVKHV¶�DQG�WKH�FRPSXWHU�KDV�WR
EH�UHVWDUWHG��WKLV�IDFLOLW\�PD\�QRW
EH�VXIILFLHQW��7R�VDYH�D�PRGHO
XVH�WKH�PRXVH�WR�VHOHFW�WKH�)LOH
PHQX�6DYH�PRGHO�LWHP�

1RWH� 7KH�PHQX�LWHP�DOVR�KDV�D�VKRUWFXW��D6��VKRZQ�LQ�WKH�)LOH�PHQX��7KLV�FDQ�EH�XVHG�WR
VSHHG�XS�WKH�RSHUDWLRQ��PDQ\�LWHPV�KDYH�VXFK�VKRUWFXWV��<RX�FDQ�OHDUQ�WKHP�DV�\RX�XVH
WKH�PHQXV�ZKHUH�WKH\�DUH�GLVSOD\HG�

0HQXV�FDQ�DOVR�EH�VHOHFWHG�XVLQJ�WKH�NH\ERDUG��IRU�H[DPSOH��D)�VHOHFWV�WKH�)LOH
PHQX�DQG�D(�VHOHFWV�WKH�(GLW�PHQX��WKH�UHOHYDQW�OHWWHU�LV�XQGHUOLQHG�LQ�WKH�PHQX
QDPH���2QFH�LQ�WKH�)LOH�PHQX��WKH�OHWWHU�6�WKHQ�VHOHFWV�WKH�6DYH�PRGHO�LWHP��$OO�PHQX
LWHPV�FDQ�EH�VHOHFWHG�WKLV�ZD\�

([LWLQJ
7R�H[LW�IURP�WKH�SURJUDP�JR�WR�WKH�)LOH�PHQX
([LW�LWHP�RU�SUHVV�WKH�VKRUWFXW�NH\V�D4�
,I�WKH�PRGHO�KDV�EHHQ�FKDQJHG�'HFLVLRQ
([SORUHU�ZLOO�DVN�ZKHWKHU�RU�QRW�LW�VKRXOG�EH



,QWURGXFWLRQ

� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

VDYHG��&OLFNLQJ�RQ�WKH�µ<HV¶�EXWWRQ�ZLOO�HQVXUH�WKH�PRGHO�LV�VDYHG��,I�FKDQJHV�KDYH�EHHQ
PDGH�WR�WKH�PRGHO�WKDW�DUH�LQDSSURSULDWH�RU�LQFRUUHFW�LW�PD\�EH�XVHIXO�WR�H[LW�WKH�PRGHO
XVLQJ�WKH�µ1R¶�RSWLRQ�DQG�WKHQ�UH�RSHQ�WKH�PRGHO��WKLV�ZLOO�NHHS�WKH�FRS\�RI�WKH�PRGHO
EHIRUH�WKH�FKDQJHV�ZHUH�PDGH���µ&DQFHO¶�ZLOO�VWRS�WKH�H[LW�RSHUDWLRQ�DQG�WKH�PRGHO
ZKLFK�LV�EHLQJ�XVHG�ZLOO�UHPDLQ�RSHQ�

1RWH� $IWHU�WKH�µ&ORVH¶�RSWLRQ�KDV�EHHQ�FKRVHQ�DQ�HPSW\�JUH\�ZLQGRZ�ZLOO�EH�GLVSOD\HG�WR
DOORZ�DQRWKHU�PRGHO�WR�EH�RSHQHG��8VLQJ�µ([LW¶�DYRLGV�WKLV�DQG�H[LWV�'HFLVLRQ�([SORUHU
FRPSOHWHO\�



:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� �

:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"
'HFLVLRQ�([SORUHU�LV�D�YHUVDWLOH�PDSSLQJ�DQG�DQDO\VLV�WRRO�
'LIIHUHQW� SHRSOH� KDYH� IRXQG�� DQG� ZLOO� FRQWLQXH� WR� ILQG�
GLIIHUHQW� SXUSRVHV� IRU� LW� DQG� ZD\V� LQ� ZKLFK� WR� XVH� LW�
2ULJLQDOO\�GHVLJQHG�WR�VXSSRUW�FRJQLWLYH�PDSSLQJ��'HFLVLRQ
([SORUHU�ZDV�GHVFULEHG� DV� DQ� ³LGHDV�PDQDJHPHQW´� WRRO�� ,W
FDQ�VWLOO�EH�FRQVLGHUHG�DV�WKDW�EXW�ZLWK�IXUWKHU�GHYHORSPHQW
LW� KDV� EORVVRPHG� LQWR� D� IOH[LEOH�� HIILFLHQW� DQG� HIIHFWLYH
GHFLVLRQ�VXSSRUW�WRRO��$V�D�UHVXOW��'HFLVLRQ�([SORUHU�FDQ�EH
XVHG�IRU�DQ\�VLWXDWLRQ�ZKHUH�WKH�VWUXFWXULQJ�DQG�DQDO\VLV�RI
TXDOLWDWLYH� LQIRUPDWLRQ�ZLOO� KHOS� WKH� XVHU� WR� RUJDQLVH� WKHLU
WKLQNLQJ�DQG�WR�FRPH�WR�D�VDWLVIDFWRU\�FRQFOXVLRQ�

'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�E\�DQ\RQH�ZKR�ZDQWV�WR�XQGHUVWDQG�DQG�DUULYH�DW
FRQFOXVLRQV�DERXW�LVVXHV�ZKLFK�LQYROYH�FRPSOH[LW\�DQG�RU�XQFHUWDLQW\��,W�FDQ�EH�XVHG�DV
D�SHUVRQDO�RU�D�JURXS�GHFLVLRQ�VXSSRUW�WRRO��DV�D�PHDQV�RI�FRPPXQLFDWLQJ�LGHDV��IRU
³PDSSLQJ´�LQWHUYLHZV��IRU�LOOXVWUDWLQJ�FKDLQV�RI�HYHQWV�RU�IRU�SURMHFW�PDQDJHPHQW��7KHUH
DUH�PDQ\�GLIIHUHQW�DSSOLFDWLRQV�ZKLFK�KDYH�EHHQ�XVHG�LQ�SUDFWLFH�DQG�ZKLFK�KDYH�EHHQ
VXJJHVWHG�WR�XV��VRPH�RI�WKHP�LQFOXGH�

�� 6WUDWHJ\�GHYHORSPHQW

�� 7UDFNLQJ�WKH�LPSOHPHQWDWLRQ�RI�SODQV

�� )RFXVLQJ�FUHDWLYLW\�LQ�PHHWLQJV

�� 6FHQDULR�EXLOGLQJ

�� 6WDNHKROGHU�DQDO\VLV

�� &RJQLWLYH�PDSSLQJ

�� %XLOGLQJ�FRUSRUDWH�PHPRU\

�� ,GHQWLI\LQJ�WUDLQLQJ�UHTXLUHPHQWV

�� 5HSRUW�GRFXPHQW�VWUXFWXULQJ

�� &RPSHWLWRU�DQDO\VLV

�� 3ODQQLQJ�VDOHV�WDFWLFV

�� 3HUVRQDO�GHYHORSPHQW�SODQQLQJ

�� 3HUVRQDO�PDSSLQJ

�� ,GHQWLI\LQJ�FRPSHWHQFLHV

�� 5HVROYLQJ�FRQIOLFWV

�� 2UJDQLVDWLRQDO�UHVWUXFWXULQJ

�� ,QWHUYLHZ�DQDO\VLV

�� 6WUXFWXUHG�EUDLQVWRUPLQJ

�� ,QIOXHQFH�GLDJUDPV

�� 6\VWHP�G\QDPLFV�PRGHOOLQJ



:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"

� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

8VLQJ�'HFLVLRQ�([SORUHU�\RX�FDQ�«
�� JHQHUDWH�D�PDS�RI�LGHDV�DQG�SXOO�WKHP�WRJHWKHU�LQWR�D�FRKHUHQW�SLFWXUH�WR�KHOS�WR

LPSURYH�XQGHUVWDQGLQJ�RI�D�VLWXDWLRQ

�� GLVFRYHU�WKH�UHDO�LVVXHV�EHKLQG�WKH�KHDGOLQH�LQIRUPDWLRQ�XVLQJ�WKH�DGYDQFHG�DQDO\VLV
IDFLOLWLHV

�� PDLQWDLQ�WKH�IRFXV�LQ�JURXS�PHHWLQJV�E\�UHGXFLQJ�WKH�QHHG�WR�UHSHDW�LGHDV�ZKLOH
EXLOGLQJ�RQ�DQG�DURXQG�WKH�LQIRUPDWLRQ�DOUHDG\�RQ�GLVSOD\

�� UHVROYH�FRQIOLFWV�E\�HQWHULQJ�GLIIHUHQW�RSWLRQV�DQG�RSLQLRQV�DQG�H[SDQGLQJ�WKH
DUJXPHQWV�DQG�UHDVRQLQJ�WR�LGHQWLI\�FRPPRQ�JURXQG

�� PDLQWDLQ�WKH�ULFKQHVV�RI�GDWD�E\�PDQDJLQJ�WKH�FRPSOH[LW\�RI�LW��LQVWHDG�RI�KDYLQJ�WR
XVH�D�ZHDNHU�RYHUYLHZ�RI�WKH�LQIRUPDWLRQ

�� HIIHFWLYHO\�SUHVHQW�UHDVRQLQJ�WKURXJK�WKH�VWUXFWXUH�RI�WKH�OLQHV�RI�DUJXPHQW�LQ�WKH
PDS

�� HQFRXUDJH�JURXS�FUHDWLYLW\�E\�SURYLGLQJ�D�YLVXDO�VWLPXOXV���DV�LGHDV�DUH�UHFRUGHG
DQG�GLVSOD\HG�RQ�WKH�VFUHHQ�QHZ�LGHDV�DUH�WULJJHUHG

�� EXLOG�IHDVLEOH��SUDFWLFDO�DQG�DFFHSWDEOH�VROXWLRQV�E\�FRPELQLQJ�WKH�RSLQLRQV�RI
GLIIHUHQW�SHRSOH��ZKHWKHU�IURP�LQGLYLGXDO�LQWHUYLHZV��JURXS�PHHWLQJV�RU�D
FRPELQDWLRQ�RI�ERWK

�� VHH�DQ�H[SOLFLW�SLFWXUH�RI�DQ�LVVXH�ZKLFK�FOHDUO\�VKRZV�WKH�LQWHU�UHODWHGQHVV�DQG
LQWHU�GHSHQGHQFLHV�RI�GLIIHUHQW�DVSHFWV�RI�WKH�LVVXH��ZKLFK�FDQ�WKHQ�EH�H[SORUHG�DQG
GHEDWHG�

$OO�WKHVH�WKLQJV�DQG�ORWV�PRUH�FDQ�EH�GRQH��IURP�XVH�DW�D�SHUVRQDO�OHYHO�WR�XVH�DW�D
EXVLQHVV�OHYHO��IURP�RXWOLQLQJ�WKH�SORW�RI�D�QRYHO��WR�GHYHORSLQJ�FRUSRUDWH�VWUDWHJ\��$V
\RX�EHFRPH�PRUH�IDPLOLDU�ZLWK�'HFLVLRQ�([SORUHU�DQG�LWV�FDSDELOLWLHV�\RX�ZLOO�VWDUW�WR
GHYLVH�\RXU�RZQ�ZD\�RI�XVLQJ�WKH�VRIWZDUH�

8VH�LQ�D�%XVLQHVV�&RQWH[W
,Q�D�EXVLQHVV�FRQWH[W�'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�IRU�

�� VWUDWHJ\�GHYHORSPHQW��SHUKDSV�XVLQJ�D�PHWKRGRORJ\�VXFK�DV�6WUDWHJLF�2SWLRQ
'HYHORSPHQW�DQG�$QDO\VLV��62'$�

�� EXLOGLQJ�D�FRUSRUDWH�PHPRU\���EXLOGLQJ�DQG�UHFRUGLQJ�WKH�UHDVRQLQJ�EHKLQG
GHFLVLRQV��SURYLGLQJ�D�UHFRUG�RI�VWUDWHJLFDOO\�VLJQLILFDQW�LQIRUPDWLRQ

�� VWDNHKROGHU�DQDO\VLV���LGHQWLI\LQJ�WKH�RUJDQLVDWLRQV�DQG�RU�LQGLYLGXDOV�ZKR�KDYH�D
³VWDNH´�LQ�WKH�EXVLQHVV�DQG�LGHQWLI\LQJ�DQG�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ
WKH�SOD\HUV�LQYROYHG
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'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� �

�� EXLOGLQJ�PRGHOV�RI�SURFHVV�IORZV

�� SURMHFW�PDQDJHPHQW�DQG�PRQLWRULQJ

�� HYDOXDWLQJ�WKH�TXDOLWDWLYH�DVSHFWV�RI�ULVN

�� YDOXH�PDQDJHPHQW�±�DFKLHYLQJ�D�VKDUHG�XQGHUVWDQGLQJ�RI�ZKDW�YDOXH�PHDQV��ZLWKLQ
D�SDUWLFXODU�FRQWH[W

�� NQRZOHGJH�JDWKHULQJ�DQG�VWUXFWXULQJ�IRU�H[SHUW�V\VWHPV�GHYHORSPHQW

�� LQWHUYLHZ�DQDO\VLV�DQG�GDWD�JDWKHULQJ�DQG�VWUXFWXULQJ

�� EXLOGLQJ�D�TXDOLWDWLYH�PRGHO�WR�LQIRUP�V\VWHP�G\QDPLFV�PRGHOOLQJ

(DFK�RI�WKHVH�XVHV�LV�GLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ�

,QWHUYLHZ�DQDO\VLV�DQG�GDWD�JDWKHULQJ�DQG�VWUXFWXULQJ
7KLV�LV�WKH�³FODVVLF´�XVH�RI�'HFLVLRQ�([SORUHU��&RJQLWLYH�PDSSLQJ�LV�XVHG�WR�JDWKHU�DQG
VWUXFWXUH�LQWHUYLHZ�GDWD��<RX�GR�QRW�KDYH�WR�XVH�'HFLVLRQ�([SORUHU�WR�FDUU\�RXW�D
FRJQLWLYH�PDSSLQJ�H[HUFLVH��PDSV�FDQ�EH�GUDZQ�E\�KDQG��+RZHYHU��ZLWK�ODUJH�PDSV�DQG
D�ORW�RI�GDWD��'HFLVLRQ�([SORUHU�FRPHV�LQWR�LWV�RZQ��7KH�PXOWLSOH�YLHZV�DQG�DQDO\VLV
IDFLOLWLHV�DOORZ�\RX�WR�H[SORUH�WKH�LQWHUYLHZ�GDWD��)RU�DQ�LQGLYLGXDO�VNLOOHG�LQ�ERWK�WKH
XVH�RI�'HFLVLRQ�([SORUHU�DQG�WKH�FRJQLWLYH�PDSSLQJ�WHFKQLTXH�LQWHUYLHZ�GDWD�FDQ�EH
HQWHUHG�GLUHFWO\�LQWR�WKH�VRIWZDUH��7KLV�UHPRYHV�WKH�QHHG�IRU�WUDQVFULSWLRQ�RI�LQWHUYLHZ
WDSHV��³/LYH´�PDSSLQJ�LV��LQ�IDFW��WKH�SUHIHUUHG�PRGH�RI�RSHUDWLRQ�IRU�FRJQLWLYH�PDSSLQJ�
0DSSLQJ�LQ�UHDO�WLPH�DOORZV�\RX��DV�WKH�LQWHUYLHZHU��WR�IRUPXODWH�DSSURSULDWH�TXHVWLRQV�
WR�FKHFN�EDFN�DQG�FRQVROLGDWH�XQGHUVWDQGLQJ�DQG�H[SORULQJ�WKH�HPHUJHQW�SURSHUWLHV�RI
WKH�PDS�

$�GHVFULSWLRQ�RI�WKH�FRJQLWLYH�PDSSLQJ�WHFKQLTXH�LV�JLYHQ�LQ�WKH�RQOLQH�KHOS�

6WUDWHJ\�GHYHORSPHQW
2QH�PHWKRGRORJ\��ZKLFK�KDV�EHHQ�GHYHORSHG�WR�KHOS�ZLWK�WKH�VWUDWHJ\�IRUPXODWLRQ
SURFHVV��LV�D�PHWKRGRORJ\�NQRZQ�DV�VWUDWHJLF�RSWLRQ�GHYHORSPHQW�DQG�DQDO\VLV��62'$��
62'$�KDV�EHHQ�SLRQHHUHG�E\�&ROLQ�(GHQ�DQG�)UDQ�$FNHUPDQQ��LQLWLDOO\�DW�%DWK
8QLYHUVLW\�DQG�VXEVHTXHQWO\��DW�6WUDWKFO\GH�8QLYHUVLW\��7KH�PHWKRGRORJ\�XVHV�FRJQLWLYH
PDSSLQJ�WR�H[SUHVV�WKH�WKRXJKWV�DQG�RSLQLRQV�RI�D�GHFLVLRQ�PDNLQJ�JURXS��LQ�RUGHU�WR
VXSSRUW�VWUDWHJLF�WKLQNLQJ��,Q�EURDG�WHUPV�WKH�62'$�SURFHVV�XVHV�DQ�DSSURSULDWH
FRPELQDWLRQ�RI�WKH�IROORZLQJ�VWHSV�

��� ,QWHUYLHZV�±�FDUULHG�RXW�LQ�D�UHODWLYHO\�RSHQ��XQVWUXFWXUHG�PDQQHU��IRFXVLQJ�RQ�WKH
³ODEHO´�ZKLFK�KDV�EHHQ�JLYHQ�WR�WKH�LVVXH�LQ�TXHVWLRQ��0DSSLQJ�LV�XVHG�WR�LGHQWLI\
NH\�LVVXHV�LQ�WKH�LQWHUYLHZHH¶V�WKLQNLQJ�DQG�WR�JXLGH�WKH�LQWHUYLHZ�DJHQGD�
4XHVWLRQV�EXLOG�RQ�RQH�DQRWKHU��IXUWKHU�TXHVWLRQLQJ�LV�JURXQGHG�LQ�ZKDW�KDV�JRQH
EHIRUH�DQG�KDV�EHHQ�UHYHDOHG�E\�WKH�FRJQLWLYH�PDS�

��� &RPSXWHU�PRGHOOLQJ�DQG�DQDO\VLV�±�DIWHU�WKH�LQWHUYLHZV�WKH�LQWHUYLHZHU�FRQVWUXFWV�D
PRGHO�RI�WKH�LQIRUPDWLRQ��WKH�³NQRZOHGJH�DQG�DUJXPHQWV´��ZKLFK�KDYH�EHHQ
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� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

JDWKHUHG��7KLV�JURXS�PDS�FRPELQHV�WKH�LQIRUPDWLRQ�GUDZQ�IURP�WKH�LQGLYLGXDO
LQWHUYLHZV��,W�LV�XVHG�WR�H[SORUH�WKH�GLIIHUHQW�RSLQLRQV�ZKLFK�KDYH�EHHQ�JDWKHUHG��VR
WKDW�JRDOV��DQG�WKHLU�VXSSRUWLQJ�DVVXPSWLRQV��NH\�LVVXHV��RSWLRQV�DQG�DFWLRQV�DUH
LGHQWLILHG�

��� *URXS�ZRUNVKRS�V��±�IURP�DQDO\VLQJ�WKH�'HFLVLRQ�([SORUHU�PRGHO�DQ�DJHQGD�IRU�D
JURXS�PHHWLQJ�LV�JHQHUDWHG��,GHDOO\��WKH�JURXS�PHHWLQJ�LQYROYHV�D�QXPEHU�RI�WKH
RULJLQDO�LQWHUYLHZHHV��EXW�PD\�DOVR�LQFOXGH�RWKHU�DSSURSULDWH�LQGLYLGXDOV��7KH
PRGHO�LV�XVHG�DV�D�IRFXV�IRU�GLVFXVVLRQ��LW�LV�GLVFXVVHG�DQG�GHEDWHG��FRQIOLFWV�DUH
H[SORUHG�DQG�UHVROYHG�DQG�DQ�DFWLRQ�SODQ�LV�DJUHHG�XSRQ��2WKHU�WHFKQLTXHV��VXFK�DV
RYDO�PDSSLQJ�DQG�³SRVW�LW�´�VHVVLRQV�DUH�DOVR�XVHG�LQ�WKHVH�ZRUNVKRSV��7KHVH�DUH
XVHG�WR�HOLFLW�PRUH�LQIRUPDWLRQ�DERXW�WKH�LVVXH�XQGHU�GLVFXVVLRQ��7KH�SURFHVV�RI
HODERUDWLQJ�WKH�PRGHO�DQG�IRFXVLQJ�RQ�HPHUJHQW�JRDOV�PD\�QRW�EH�FRPSOHWHG�LQ�D
VLQJOH�ZRUNVKRS�VHVVLRQ�

&RPSXWHU�PRGHOOLQJ�DQG�DQDO\VLV�±�WKH�LQIRUPDWLRQ�JDWKHUHG�IURP�WKH�JURXS
PHHWLQJ�V��LV�DGGHG�WR�WKH�PRGHO��HODERUDWLQJ�WKH�RULJLQDO�PRGHO�

��� *URXS�GHFLVLRQ�VXSSRUW�ZRUNVKRS�±�WKH�VRIWZDUH�LV�XVHG�RQ�D�SXEOLF�GLVSOD\�WR
LGHQWLI\�WKH�SRVVLEOH�VWUDWHJLF�RSWLRQV�DQG�WKH�QXPEHU�RI�JRDOV�ZKLFK�FDQ�EH�UHDFKHG
IURP�HDFK�RSWLRQ��7KH�JRDO�V\VWHP�LV�UHILQHG��DSSURSULDWH�VWUDWHJLHV�WR�PHHW�WKH
JRDOV�DUH�DJUHHG�WRJHWKHU�ZLWK�DQ�DFWLRQ�SURJUDPPH�WR�DFKLHYH�WKH�VWUDWHJLHV�

��� 7UDFNLQJ��FRQWURO�DQG�UHYLHZ�±�WKH�PRGHO�ZKLFK�LV�WKH�UHVXOW�RI�WKLV�SURFHVV�FDQ�EH
XVHG�WR�WUDFN�DQG�PRQLWRU�WKH�SURJUHVV�RI�WKH�DFWLRQ�SODQ�

0RUH�LQIRUPDWLRQ�DERXW�WKH�62'$�SURFHVV�LV�JLYHQ�LQ�WKH�IROORZLQJ�UHIHUHQFHV�

(GHQ��&���������6WUDWHJLF�RSWLRQV�GHYHORSPHQW�DQG�DQDO\VLV�±�62'$��LQ�-�5RVHQKHDG
�HG���5DWLRQDO�DQDO\VLV�IRU�D�SUREOHPDWLF�ZRUOG��:LOH\��/RQGRQ�

(GHQ��&���������6WUDWHJLF�WKLQNLQJ�ZLWK�FRPSXWHUV��/RQJ�5DQJH�3ODQQLQJ�9RO������1R���
SS�����

(GHQ��&�	�$FNHUPDQQ��)���������6WUDWHJ\�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�±�WKH�UROH
RI�D�JURXS�GHFLVLRQ�VXSSRUW�V\VWHP��LQ�5REHUW�3�%RVWURP�HW�DO��HGV���&RPSXWHU
DXJPHQWHG�WHDPZRUN��D�JXLGHG�WRXU��9DQ�0RVWUDG�5HLQKROG�

%XLOGLQJ�RQ�IXUWKHU�UHVHDUFK�DQG�WKH�H[SHULHQFH�JDLQHG�IURP�62'$�H[HUFLVHV��WKH
SURFHVV�KDV�EHHQ�UHILQHG�DQG�(GHQ�DQG�$FNHUPDQQ�QRZ�WDON�DERXW�³MRXUQH\�PDNLQJ´�
7KHLU�PRVW�XS�WR�GDWH�WKLQNLQJ�LV�UHIOHFWHG�LQ�WKHLU�ERRN��WKH�0DNLQJ�6WUDWHJ\�±�7KH
-RXUQH\�RI�6WUDWHJLF�0DQDJHPHQW��SXEOLVKHG�LQ������E\�6DJH�3XEOLFDWLRQV��,6%1
������������;��

&RUSRUDWH�PHPRU\
0DSV�SURYLGH�D�YHU\�FRQYHQLHQW�DQG�HIILFLHQW�ZD\�RI�VWRULQJ�LQIRUPDWLRQ��7KH\�FDQ�EH
XVHG�WR�SURYLGH�D�³FRUSRUDWH�PHPRU\´�LQ�WZR�ZD\V��7KH�ILUVW�LV�WKDW�WKH\�FDQ�EH�XVHG�WR
UHFRUG�WKH�UHDVRQLQJ�EHKLQG�GHFLVLRQV��IURP�PHHWLQJ�WR�PHHWLQJ��UDWKHU�WKDQ�MXVW
SURYLGLQJ�D�UHFRUG�RI�WKH�ILQDO�RXWFRPHV��6LPSO\�UHFRUGLQJ�WKH�ILQDO�RXWFRPHV�RU
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'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� �

GHFLVLRQV�FDQ�ORVH�D�ORW�RI�LPSRUWDQW�LQIRUPDWLRQ��:KHQ�D�VLWXDWLRQ�FKDQJHV��WKH
UHDVRQLQJ�EHKLQG�D�SDUWLFXODU�GHFLVLRQ�FDQ�EHFRPH�YHU\�LPSRUWDQW��DQG�LV�RIWHQ�GLIILFXOW
WR�UHFRQVWUXFW�«�³,�NQRZ�WKDW�WKHUH�LV�D�UHDVRQ�IRU�LW��,�MXVW�FDQ¶W�UHPHPEHU�ZKDW�LW�ZDV�´
8VLQJ�PDSSLQJ�LQ�PHHWLQJV�ZKHUH�LPSRUWDQW�GHFLVLRQV�DUH�EHLQJ�WDNHQ�PHDQV�WKDW�WKH
WKRXJKW�SURFHVVHV�WKDW�ZHUH�JRQH�WKURXJK�WR�MXVWLI\�WKH�GHFLVLRQ�FDQ�EH�FDSWXUHG�DQG
UHYLVLWHG�ZKHQ�WKH�FLUFXPVWDQFHV�UHTXLUH�LW�

7KH�VHFRQG�ZD\�LQ�ZKLFK�PDSSLQJ�FDQ�EH�XVHG�WR�SURYLGH�D�³FRUSRUDWH�PHPRU\´�LV�LQ
SURYLGLQJ�D�UHFRUG�RI�H[WHUQDO�VWUDWHJLFDOO\�VLJQLILFDQW�LQIRUPDWLRQ��(YHQW�PDSV��WKDW�LV
PDSV�VKRZLQJ�FKDLQV�RI�SDVW��FXUUHQW�DQG�SRVVLEOH�IXWXUH�HYHQWV�RFFXUULQJ�LQ�WKH
RUJDQLVDWLRQ¶V�EXVLQHVV�HQYLURQPHQW�FDQ�EH�FLUFXODWHG��RU�SRVWHG�RQ�D�FHQWUDO�VHUYHU��DQG
SHULRGLFDOO\�XSGDWHG��7KH�PDSV�VKRZ�WKH�LQWHU�UHODWLRQVKLSV�EHWZHHQ�HYHQWV�RFFXUULQJ�LQ
WKH�EXVLQHVV�HQYLURQPHQW��7KH\�FDQ�EH�XVHG�WR�LGHQWLI\�WUHQGV�LQ�WKH�EXVLQHVV
HQYLURQPHQW��WKH�LQIOXHQFHV�RQ�WKHVH�WUHQGV�DQG�ZKDW�PLJKW�PDNH�D�WUHQG�SOD\�RXW�LQ�RQH
SDUWLFXODU�ZD\�UDWKHU�WKDQ�DQRWKHU��7KHVH�PDSV�FDQ�EH�XVHG�WR�LQIRUP�VWUDWHJLF�WKLQNLQJ�

6WDNHKROGHU�DQDO\VLV
6WDNHKROGHU�DQDO\VLV�LV�DERXW�LGHQWLI\LQJ�WKH�RUJDQLVDWLRQV�DQG�RU�LQGLYLGXDOV�ZKR�KDYH
DQ�LQWHUHVW�LQ�DQG�FDQ�LQIOXHQFH�\RXU�EXVLQHVV��0DSSLQJ�FDQ�EH�XVHG�WR�JDLQ�D�FOHDUHU�
PRUH�LQWHJUDWHG�SLFWXUH�RI�WKH�UHODWLRQVKLSV�EHWZHHQ�DQ�RUJDQLVDWLRQ�DQG�LWV
VWDNHKROGHUV��,W�FDQ�EH�XVHG�WR�KLJKOLJKW�DQ\�DUHDV�ZKLFK�FRXOG�EH�H[SORLWHG�WKURXJK
VRPH�IRUP�RI�FROODERUDWLRQ�DJUHHPHQW�DQG�DUHDV�RI�SRWHQWLDO�GLIILFXOW\�RU�FRQIOLFW�
8QGHUVWDQGLQJ�FOHDUO\�WKH�UHODWLRQVKLS�EHWZHHQ�DQ�RUJDQLVDWLRQ�DQG�LWV�VWDNHKROGHUV�LV
LPSRUWDQW�IRU�EXVLQHVV�SODQQLQJ�

7KH�VWDNHKROGHUV¶�FKDUDFWHULVWLFV��WKHLU�SHUFHLYHG�JRDOV��DUH�H[SUHVVHG�DQG�VKRZQ�RQ�D
PDS��7KH�RUJDQLVDWLRQ¶V�RZQ�JRDOV�DUH�WKHQ�DGGHG�DQG�WKH�LQWHU�UHODWLRQVKLS�EHWZHHQ�WKH
RUJDQLVDWLRQV�JRDOV�DQG�WKH�VWDNHKROGHUV�JRDOV�DUH�HODERUDWHG�IRU�HDFK�VWDNHKROGHU�
'HWDLOV�RI�WKH�LQWHU�UHODWLRQVKLSV�DUH�UHYHDOHG�E\�FRQVLGHULQJ�WZR�TXHVWLRQV��)LUVWO\��KRZ
FDQ�RU�GRHV�WKH�VWDNHKROGHU�FRQWULEXWH�WR�WKH�DFKLHYHPHQW�RI�WKH�RUJDQLVDWLRQ¶V�JRDOV"
$QG�VHFRQGO\��KRZ�FDQ�RU�GRHV�WKH�RUJDQLVDWLRQ�FRQWULEXWH�WR�WKH�VWDNHKROGHUV�DFKLHYLQJ
WKHLU�JRDOV"�7KURXJK�WKH�SURFHVV�RI�PDSSLQJ�WKHVH�LQWHU�UHODWLRQVKLSV�WKH�SRZHU
VWUXFWXUH�RI�WKH�RUJDQLVDWLRQ¶V�EXVLQHVV�HQYLURQPHQW�LV�UHYHDOHG�DQG�PDGH�H[SOLFLW��VR
WKDW�LW�FDQ�EH�H[DPLQHG�DQG�H[SORUHG��,W�PD\�EHFRPH�REYLRXV��IRU�H[DPSOH��WKDW�LW�GRHV
QRW�PDNH�VHQVH�IRU�D�VWDNHKROGHU�WR�IROORZ�D�SDUWLFXODU�FRXUVH�RI�DFWLRQ��HTXDOO\�WKH
SURFHVV�VKRXOG�VHUYH�WR�KLJKOLJKW�ZKDW�FRXUVHV�RI�DFWLRQ�DUH�RSHQ�WR�WKH�RUJDQLVDWLRQ�
JLYHQ�DQ\�UHVWULFWLRQV�SODFHG�XSRQ�WKHP�E\�WKHLU�VWDNHKROGHUV�

3URFHVV�IORZ�FKDUWV
:LWKLQ�DQ�³DFWLYH´�RU�³ZRUNLQJ´�V\VWHP�LW�LV�SRVVLEOH�WR�LGHQWLI\�SURFHVV�IORZV��7KH�VRIW
V\VWHPV�PHWKRGRORJ\�DOORZV�SHRSOH�WR�GHILQH�SULPDU\�WDVNV��WUDQVIRUPDWLRQV�WKDW�WKH\
WKLQN�WKDW�WKHLU�V\VWHP�VKRXOG�EH�DEOH�WR�DFKLHYH�RU�SHUIRUP��,Q�WKLV�FRQWH[W�D�³V\VWHP´�LV
WKHLU�RUJDQLVDWLRQDO�V\VWHP��LW�PLJKW�EH�D�SXEOLF�OLEUDU\��D�KRVSLWDO�RU�D�EXVLQHVV��)RU�D
EXVLQHVV�D�WUDQVIRUPDWLRQ�PLJKW�EH�WKDW�FXVWRPHU�GHPDQG�OHDGV�WR�SURILW��IRU�D�SXEOLF
OLEUDU\�LW�PLJKW�EH�WKDW�WKH�VHUYLFH�LW�SURYLGHV�OHDGV�WR�DQ�HQKDQFHG�SURYLVLRQ�IRU�ORFDO
HGXFDWLRQ�
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�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

7KHVH�WUDQVIRUPDWLRQV�DUH�GHFRPSRVHG�LQWR�D�VHW�RI�LQWHUFRQQHFWHG�DFWLYLWLHV�ZKLFK�QHHG
WR�EH�SHUIRUPHG�LQ�RUGHU�WR�DFKLHYH�WKH�WUDQVIRUPDWLRQV��7KH�UHVXOW�RI�WKLV�SURFHVV�LV�D
KLJK�OHYHO�GDWD�IORZ�GLDJUDP��H[FHSW�WKDW�WKH�OLQNV�EHWZHHQ�WKH�DFWLYLWLHV�DUH�QRW�MXVW�GDWD
EXW�FDQ�EH�DQ\�VRUW�RI�LQWHUFRQQHFWHGQHVV�±�LQIRUPDWLRQ�IORZ��GHSHQGHQF\��FDXVDOLW\�HWF�
,QLWLDOO\�WKH�QDWXUH�RI�WKH�FRQQHFWLRQ�LV�QRW�LPSRUWDQW�EHFDXVH�WKLV�LV�H[SORUHG�LQ�IXUWKHU
VWDJHV�RI�WKH�DQDO\VLV��7KH�GLDJUDP�VHUYHV�WR�SURYLGH�D�YLVXDO�VWLPXOXV�IRU�SHRSOH�WR
H[SORUH�DFWLYLWLHV��VXJJHVW�SUREOHPV�DQG�WR�GHYHORS�DQ�H[SOLFLW�DQG�VKDUHG�XQGHUVWDQGLQJ
RI�WKHLU�V\VWHP��7KH�GLDJUDP�VKRZV�ZRUN�IORZV�DQG�IHHGEDFN�ORRSV��/RRSV�FDQ�EH
LGHQWLILHG�XVLQJ�WKH�ORRS�DQDO\VLV�FRPPDQG�LQ�'HFLVLRQ�([SORUHU��'LVSOD\�VW\OHV�FDQ�EH
XVHG�WR�VKRZ�V\VWHPV�ERXQGDULHV��WKLV�LV�WKH�HTXLYDOHQW�RI�³GUDZLQJ�D�EXEEOH´�DURXQG
JURXSV�RI�DFWLYLWLHV��7KLV�FDQ�EH�XVHG�WR�LGHQWLI\�VXE�VHWV�RI�DFWLYLWLHV�LQ�\RXU�V\VWHP
RYHU�ZKLFK�\RX�KDYH�FRQWURO�

5HIHUHQFHV�

&KHFNODQG��3���������6\VWHPV�WKLQNLQJ��V\VWHPV�SUDFWLFH��:LOH\��&KLFKHVWHU�

&KHFNODQG��3�	�6FKROHV��-���������6RIW�V\VWHPV�PHWKRGRORJ\�LQ�DFWLRQ��:LOH\�
&KLFKHVWHU�

3URMHFW�PDQDJHPHQW�DQG�PRQLWRULQJ
'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�DV�D�SURMHFW�PDQDJHPHQW�WRRO��+DYLQJ�XVHG�LW�WR�LGHQWLI\
WKH�LVVXHV�DQG�DFWLRQV�LQYROYHG�LQ�D�SURMHFW��PDSV�GHWDLOLQJ�LQGLYLGXDO�DFWLRQ�SODQV�FDQ
EH�GHYHORSHG��6HWV�DQG�VW\OHV�FDQ�EH�XVHG�WR�KHOS�PRQLWRU�WKH�LPSOHPHQWDWLRQ�RI�WKH
GHFLVLRQV�ZKLFK�KDYH�EHHQ�UHDFKHG��3URJUHVV�FDQ�EH�WUDFNHG�E\�FKDQJLQJ�WKH�GLVSOD\
VW\OHV�RI�FRQFHSWV�DV�WKHLU�DFWLRQ�VWDWXV�FKDQJHV��$V�WKH�SURMHFW�SURJUHVVHV�WKH�PRGHO�FDQ
EH�DXJPHQWHG�DQG�QHZ�LVVXHV��RSWLRQV�DQG�DFWLRQV�H[SORUHG�

'HFLVLRQ�([SORUHU�FDQQRW�UHSODFH�D�JRRG�SURMHFW�PDQDJHPHQW�SDFNDJH��LW�FDQQRW�JHW�LQWR
WKH�VRUW�RI�GHWDLOHG�ZRUN�EUHDN�GRZQ�VWUXFWXUHV�WKDW�DUH�IRXQG�LQ�SURMHFW�PDQDJHPHQW
SDFNDJHV��%XW�IRU�WDFNOLQJ�WKH�LPSOHPHQWDWLRQ�RI�VWUDWHJ\�'HFLVLRQ�([SORUHU�FDQ�EH�D
VXLWDEOH�WRRO�

5LVN�PDQDJHPHQW
5LVN�PDQDJHPHQW�LV�GHYRWHG�WR�PLQLPLVLQJ�WKH�LPSDFW�DQG�HIIHFWV�RI�XQFRQWUROODEOH
RFFXUUHQFHV�DQG�RI�DFFLGHQWDO�ORVVHV��7KH�PHWKRGV�DVVRFLDWHG�ZLWK�ULVN�PDQDJHPHQW�DUH
RIWHQ�VHHQ�DV�EHLQJ�TXDQWLWDWLYH��QXPHULFDO�PHWKRGV�XVLQJ�FDOFXODWLRQV�EDVHG�RQ
VXEMHFWLYH�SUREDELOLWLHV��'HFLVLRQ�([SORUHU�LV�D�TXDOLWDWLYH�WRRO��7KHUH�DUH�TXDOLWDWLYH
DVSHFWV�RI�ULVN��SHRSOHV¶�SHUFHSWLRQV�RI�ULVN�YDU\��RSWLRQV�DUH�UDQNHG�DQG�FRPSDUHG
GLIIHUHQWO\��'HFLVLRQ�([SORUHU�DOORZV�\RX�WR�H[SORUH�DWWLWXGHV�WR�ULVN�DQG�WR�ORRN�DW�WKH
LQWHU�UHODWLRQVKLSV�DQG�WKH�LQWHUGHSHQGHQFLHV�EHWZHHQ�ULVN�IDFWRUV��,W�DOORZV�\RX�WR�EXLOG
PRGHOV�ZKLFK�LGHQWLI\�ULVNV�DQG�ULVN�RZQHUV��WR�H[SORUH�WKH�OLNHOLKRRG�RI�WKH�ULVN
RFFXUULQJ�DQG�WKH�SRVVLEOH�FRQVHTXHQFHV��WR�H[SORUH�RSWLRQV�IRU�DFFRPPRGDWLQJ�ULVN��WR
LGHQWLI\�WUDQVIHUDEOH�ULVNV�DQG�WR�JR�RQ�WR�EXLOG�³VFHQDULRV´�RI�WKH�RXWFRPHV�
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'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

5HIHUHQFH�

:LOOLDPV��7��$FNHUPDQQ�)�5��(GHQ�&�/����������3URMHFW�ULVN��V\VWHPLFLW\��FDXVH
PDSSLQJ�DQG�D�VFHQDULR�DSSURDFK��3URMHFW�ULVN�PDQDJHPHQW�FRQIHUHQFH��+HOVLQNL�

9DOXH�PDQDJHPHQW
9DOXH�PDQDJHPHQW�LV�FRQFHUQHG�ZLWK�GHYHORSLQJ�D�VKDUHG�XQGHUVWDQGLQJ�DPRQJVW�WKH
SURMHFW�VWDNHKROGHUV�RI�ZKDW�YDOXH�PHDQV��7KH�SXUSRVH�RI�YDOXH�PDQDJHPHQW�LV�WR
DFKLHYH�D�FRPPRQ�SHUFHSWLRQ�RI�WKH�LVVXHV�LQKHUHQW�LQ�D�SURMHFW�DQG�WR�UHDFK�FRQVHQVXV
UHJDUGLQJ�WKH�UHODWLYH�PHULWV�RI�YDULRXV�FRXUVHV�RI�DFWLRQ��&OLHQWV�RU�SURFXULQJ
RUJDQLVDWLRQV�ZLOO�SRVVHVV�GLIIHULQJ�RSLQLRQV�DERXW�WKH�QHHG�RU�WKH�SUREOHP�ZKLFK�WKH
SURMHFW�LV�LQWHQGHG�WR�IXOILO�RU�VROYH��2I�FHQWUDO�LPSRUWDQFH�DUH�LVVXHV�VXFK�DV�FRQIOLFWLQJ
REMHFWLYHV��FRQWUDVWLQJ�YDOXH�MXGJHPHQWV�DQG�LQWHUQDO�SROLWLFV��ZKLFK�DUH�XQOLNHO\�WR�EH
GLVFXVVHG�RSHQO\�EXW�ZKLFK�ZLOO�REYLRXVO\�KDYH�D�EHDULQJ�RQ�WKH�DFWLRQV�RI�WKH
VWDNHKROGHU��9DOXH�PDQDJHPHQW�LV�DERXW�ZRUNLQJ�ZLWK�D�SURMHFW�WHDP��LQFOXGLQJ�WKH
FOLHQW��WR�EXLOG�XS�D�SLFWXUH�RI�KRZ�WKH�FOLHQW¶V�H[SHFWDWLRQV�ZLOO�EH�IXOILOOHG��2QO\�E\
XQGHUVWDQGLQJ�WKH�FOLHQW¶V�SHUFHSWLRQV�RI�YDOXH�FDQ�DVSLUDWLRQV�DERXW�³YDOXH�IRU�PRQH\´
EH�IXOILOOHG�

.QRZOHGJH�JDWKHULQJ�DQG�VWUXFWXULQJ�IRU�H[SHUW�V\VWHPV
GHYHORSPHQW
7KH�SXUSRVH�RI�DQ�H[SHUW�V\VWHP�LV�WR�HQFDSVXODWH�WKH�NQRZOHGJH�RI�DQ�H[SHUW�LQ�D�IRUP
WKDW�FDQ�EH�LQWHUURJDWHG��$Q�H[SHUW�V\VWHP�LV�W\SLFDOO\�SURJUDPPHG�XVLQJ�D�VSHFLDOLVW
UXOHV�EDVHG�ODQJXDJH��$�NQRZOHGJH�HQJLQHHU�ZLOO�LQWHUYLHZ�WKH�H[SHUW��RU�H[SHUWV��DQG
EXLOG�D�VHW�RI�UXOHV�UHSUHVHQWLQJ�WKHLU�XQGHUVWDQGLQJ�RI�WKH�H[SHUW¶V�H[SHULHQFH��$
SUREOHP�DULVHV�ZKHQ�D�NQRZOHGJH�HQJLQHHU�DWWHPSWV�WR�KDYH�WKH�H[SHUW�YHULI\�WKH�UXOHV�
7KH�H[SHUW�KDV�QR�LGHD�KRZ�WR�LQWHUSUHW�WKH�UXOHV�EDVHG�ODQJXDJH�DQG�WKHUHIRUH�LV
W\SLFDOO\�XQDEOH�WR�SURYLGH�WKH�YHULILFDWLRQ�UHTXLUHG�

$�FRJQLWLYH�PDS�ZRUNV�ZHOO�DV�DQ�LQWHUPHGLDWH�VWDJH�LQ�WKLV�SURFHVV��7KH�NQRZOHGJH
HQJLQHHU�ZRUNV�ZLWK�WKH�H[SHUW�WR�EXLOG�D�PDS�RI�WKH�H[SHUWLVH��%HFDXVH�WKHUH�DUH�QR
VSHFLDOLVW�V\PEROV�DQG�QR�UXOHV�EDVHG�ODQJXDJH�LQYROYHG�WKH�H[SHUW�LV�HDVLO\�DEOH�WR
XQGHUVWDQG�WKH�PDS�DQG�WR�VSRW�DQ\�IODZV��)XUWKHU��EHFDXVH�PDSSLQJ�LV�JRRG�DW
UHSUHVHQWLQJ�WKH�YLHZV�RI�D�JURXS�RI�SHRSOH��D�PRGHO�RI�PDQ\�H[SHUWV
�NQRZOHGJH�FDQ�EH
EXLOW�DQG�FRQIOLFWV�FDQ�EH�UHVROYHG�

7KH�RQO\�VSHFLDOLVW�PRGLILFDWLRQ�WR�PDSSLQJ�WKDW�LV�UHTXLUHG�LQ�NQRZOHGJH�JDWKHULQJ�LV�WR
WKH�PDS�ORJLF��)RU�H[DPSOH��DQ�H[SHUW�PD\�VD\�WKDW�D�³PDMRU�GLVDVWHU´�ZLOO�RFFXU�LI�DQ\
RQH�RI�D�QXPEHU�RI�IDFWRUV�LV�SUHVHQW�RU�LW�PD\�RQO\�RFFXU�LI�DOO�RI�WKH�IDFWRUV�DUH�SUHVHQW�
7R�UHSUHVHQW�WKLV�'HFLVLRQ�([SORUHU¶V��OLQN�ORJLF��IDFLOLWLHV�DUH�XVHG��7KH�ORJLF
FRPPDQG�DOORZV�\RX�WR�LQGLFDWH�WKDW�D�SDUWLFXODU�FRQFHSW�LV�DQ�25�FRQFHSW��LQ�ZKLFK
FDVH�DQ\�RQH�RI�WKH�LQSXWV�FDQ�FDXVH�LW�WR�EH�WUXH��RU�DQ�$1'�FRQFHSW��LQ�ZKLFK�FDVH�DOO
RI�WKH�LQSXWV�QHHG�WR�EH�WUXH�EHIRUH�LW�LV�DOVR�WUXH��$1'�FRQFHSWV�DUH�VKRZQ�RQ�VFUHHQ�E\
HDFK�LQFRPLQJ�OLQN�KDYLQJ�DQ�
	
�FKDUDFWHU��,I�\RX�KDYH�FRPSOH[�VLWXDWLRQV���$�RU�%��DQG
�&�RU�'����\RX�PXVW�EUHDN�WKHP�LQWR�VHSDUDWH�FRQFHSWV��ZKLFK�KDV�WKH�VLGH�HIIHFW�RI
DVVLVWLQJ�ZLWK�UXOH�PDNLQJ�ODWHU�RQ�



:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

2QFH�WKH�PRGHO�KDV�EHHQ�EXLOW�DQG�DJUHHG�ZLWK�WKH�H[SHUW�V���WKH�NQRZOHGJH�HQJLQHHU
KDV�D�ZHOO�GHILQHG�UHSUHVHQWDWLRQ�RI�WKH�NQRZOHGJH�ZKLFK�FDQ�EH�EXLOW�LQWR�UXOHV��ZLWKRXW
WKHP�KDYLQJ�WR�EH�YHULILHG�E\�WKH�H[SHUW��VLQFH�WKH�H[SHUW�KDV�DOUHDG\�GLVFXVVHG�DQG
YDOLGDWHG�WKH�FRJQLWLYH�PDS��

6\VWHP�G\QDPLFV�PRGHOOLQJ
'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�WR�EXLOG�D�TXDOLWDWLYH�PRGHO�WKDW�FDQ�WKHQ�EH�XVHG�WR
LQIRUP�V\VWHP�G\QDPLFV�PRGHOOLQJ��7KH�VWDUW�RI�WKLV�SURFHVV�LV�OLNHO\�WR�EH�WKH
FRQVWUXFWLRQ�RI�RQH�RU�PRUH�FRJQLWLYH�PDSV��IURP�LQWHUYLHZV�ZLWK�DSSURSULDWH
LQGLYLGXDOV��7KHVH�PDSV�DUH�WKHQ�PHUJHG��GLVFXVVHG�DQG�YDOLGDWHG��,W�LV�LPSRUWDQW�WR�JHW
WKH�PDQDJHPHQW�RU�SURMHFW�WHDP�WR�DJUHH�RQ�WKH�GHILQLWLRQ�RI�WKH�SUREOHP�DQG�RQ�WKH
V\VWHP�WR�EH�DGGUHVVHG��6R��LW�LV�D�PDWWHU�RI�SUREOHP�VWUXFWXULQJ��H[SORULQJ�WKH�GLIIHUHQW
GHILQLWLRQV�RI�WKH�V\VWHP��RI�LGHQWLI\LQJ�IHHGEDFN�ORRSV��WKH�LQLWLDO�WULJJHUV�LQ�WKH�V\VWHP
DQG�LQWHUQDO�DQG�H[WHUQDO�LQIOXHQFHV�RQ�WKH�V\VWHP��$V�D�UHVXOW�RI�WKH�PDSSLQJ�H[HUFLVH
DQ�LQIOXHQFH�GLDJUDP�FDQ�EH�FRQVWUXFWHG��7KH�RULJLQDO�PRGHO�LV�NHSW�LQWDFW��PDLQWDLQLQJ
D�UHFRUG�RI�WKH�LQLWLDO�DQG�RQJRLQJ�GHEDWH��7KH�LQIOXHQFH�GLDJUDP�LV�D�KLJKHU�OHYHO
YHUVLRQ�RI�WKH�YDOLGDWHG�PRGHO��WKH�DJJUHJDWHG�FRJQLWLYH�PDS�ZKLFK�KDV�EHHQ�GLVFXVVHG
DQG�GHEDWHG���7KH�DJJUHJDWHG�PDS�DQG�WKH�LQIOXHQFH�GLDJUDP�GLIIHU�LQ�WHUPV�RI�WKH�OHYHO
RI�GHWDLO�FRQWDLQHG�LQ�HDFK�RI�WKHP�

5HIHUHQFHV�

(GHQ��&����������&RJQLWLYH�PDSSLQJ�DQG�SUREOHP�VWUXFWXULQJ�IRU�V\VWHP�G\QDPLFV
PRGHO�EXLOGLQJ��6\VWHP�G\QDPLFV�UHYLHZ��9RO�����QRV������6XPPHU�)DOO��������-RKQ
:LOH\�	�6RQV�

$FNHUPDQQ��)��7DLW��$��(GHQ��&�DQG�:LOODPV��7��&23(�LQJ�ZLWK�V\VWHP�G\QDPLFV�±�D
VWRU\�RI�VRIW�DQG�KDUG�25��:RUNLQJ�SDSHU��������'HSW�RI�0DQDJHPHQW�6FLHQFH��7KHRU\�
PHWKRG�DQG�SUDFWLFH�VHULHV��8QLYHUVLW\�RI�6WUDWKFO\GH�

8VH�LQ�DQ�$FDGHPLF�&RQWH[W
'HFLVLRQ�([SORUHU�LV�DQ�H[FHOOHQW�WRRO�IRU�DFDGHPLF�UHVHDUFK��$FDGHPLF�UHVHDUFK�LV�YHU\
YDULHG�VR�LW�LV�KDUG�WR�SURYLGH�D�OLVW�RI�DOO�WKH�SRVVLEOH�XVHV��8VHUV�VSDQ�PDQ\�DFDGHPLF
GLVFLSOLQHV�IURP�PHGLFDO�IDFXOWLHV��WKURXJK�GHVLJQ�DQG�DUWV�GHSDUWPHQWV��WR�PDWKHPDWLFV
DQG�RSHUDWLRQ�UHVHDUFK�GHSDUWPHQWV��'DWD�H[LVWV�LQ�D�TXDOLWDWLYH�IRUP�LQ�PDQ\�GLIIHUHQW
FRQWH[WV�DQG�'HFLVLRQ�([SORUHU�LV�D�WRRO�WKDW�FDQ�KHOS�\RX�PDQDJH�LW��:H�VXJJHVW�WKDW
\RX�UHYLHZ�WKH�H[DPSOHV�LQ�WKH�EXVLQHVV�DQG�SHUVRQDO�FRQWH[W�VHFWLRQV�WR�VHH�KRZ�WKHVH
VXJJHVWHG�XVHV�RI�'HFLVLRQ�([SORUHU�PD\�EH�GHYHORSHG�WR�PHHW�\RXU�UHTXLUHPHQWV�
5HPHPEHU�WKRXJK�WKDW�HYHU\RQH�XVHV�'HFLVLRQ�([SORUHU�LQ�WKHLU�RZQ�ZD\�±�WKHUH�LV�QR
SUHVFULEHG�PHWKRG�

,Q�DQ�DFDGHPLF�FRQWH[W�'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�IRU�

�� TXDOLWDWLYH�GDWD�DQDO\VLV

�� LQWHUYLHZ�UHFRUGLQJ�DQG�DQDO\VLV



:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

�� SURMHFW�GHVLJQ�DQG�PDQDJHPHQW

�� UHSRUW�DQG�GRFXPHQW�VWUXFWXULQJ

8VH�LQ�D�3HUVRQDO�&RQWH[W
'HFLVLRQ�([SORUHU�FDQ�EH�KHOSIXO�LQ�HYHU\GD\�OLIH��,W�LV�QRW�MXVW�D�WRRO�ZKLFK�KDV�WR�VWD\
LQ�WKH�RIILFH��IRU�GHDOLQJ�ZLWK�RIILFH�EDVHG��FRPPHUFLDO�GHFLVLRQV�

,Q�D�SHUVRQDO�FRQWH[W�'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�DV�

�� D�GHFLVLRQ�VXSSRUW�WRRO�WR�KHOS�ZLWK�WKH�³ELJ´�GHFLVLRQV�LQ�\RXU�OLIH��VXFK�DV�ZKHUH
WR�OLYH�PRYLQJ�KRXVH��FKDQJLQJ�MREV���WKLQNLQJ�DERXW�WKH�SURV�DQG�FRQV�RI�D
SDUWLFXODU�MRE�RIIHU��GHFLGLQJ�RQ�D�FKDQJH�LQ�FDUHHU�RU�HYDOXDWLQJ�WKH�SURV�DQG�FRQV
DVVRFLDWHG�ZLWK�D�ELJ�DQG�H[SHQVLYH�SXUFKDVH�

�� D�SHUVRQDOLVHG�SODQQLQJ�WRRO��WKDW�LV�SURMHFW�PDQDJHPHQW�EXW�DW�D�SHUVRQDO�OHYHO��)RU
H[DPSOH��SODQQLQJ�D�ZHGGLQJ��FRQVWUXFWLQJ�DQG�H[HFXWLQJ�D�SHUVRQDO�GHYHORSPHQW
SODQ�DQG�PRQLWRULQJ�\RXU�SURJUHVV��GRFXPHQW�VWUXFWXULQJ�IRU�HVVD\V��SUHVHQWDWLRQV�
DQG�ERRN�RXWOLQHV�



:KDW�FDQ�,�XVH�'HFLVLRQ�([SORUHU�IRU"

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"
7KHUH� DUH� WZR� DVSHFWV� WR� XVLQJ� 'HFLVLRQ� ([SORUHU�� 7KH
PHFKDQLFV� RI� XVLQJ� WKH� VRIWZDUH� DQG� WKH� GHWDLOV� RI� WKH
SDUWLFXODU�DSSOLFDWLRQ�RU�WHFKQLTXH�EHLQJ�XVHG��7KLV�8VHU¶V
*XLGH� KHOSV� \RX� ZLWK� ERWK� DVSHFWV�� DQG� WKLV� FKDSWHU
GLVFXVVHV� WKH� DSSOLFDWLRQV� DQG� WHFKQLTXHV� UDWKHU� WKDQ� WKH
PHFKDQLFV��ZKLFK�DUH�GLVFXVVHG�ODWHU�

7KH�NH\�WR�XVLQJ�'HFLVLRQ�([SORUHU�LV�WR�VSHQG�D�OLWWOH�WLPH�FRQVLGHULQJ�KRZ�WKH�GDWD
ZLOO�EH�PDQDJHG��7KLV�PHDQV�WKLQNLQJ�DERXW�ZKLFK�GLVSOD\�FRQYHQWLRQV�ZLOO�EH�XVHG�DQG
KRZ�WKH�GDWD�ZLOO�EH�VWUXFWXUHG��,Q�IDFW��RQH�FRQVLGHUDWLRQ�LV�ZKHWKHU�RU�QRW�DQ\
SUHPHGLWDWHG�DWWHPSW�WR�VWUXFWXUH�WKH�GDWD�ZLOO�EH�PDGH�DW�DOO��:LOO�WKH�VWUXFWXUH�RI�WKH
GDWD�EH�DOORZHG�WR�HPHUJH"�$QG�ZKDW�DUH�WKH�PRVW�DSSURSULDWH�IRUPV�RI�DQDO\VLV�WR
DSSO\�WR�WKH�GDWD�DQG�ZK\"�7R�KHOS�\RX�ZLWK�WKHVH�TXHVWLRQV�ZH�KDYH�PDGH�VRPH
VXJJHVWLRQV��LQ�WKH�IROORZLQJ�VHFWLRQV�

2QH�SRLQW�EHIRUH�ZH�PRYH�RQ�WR�D�PRUH�GHWDLOHG�GLVFXVVLRQ�RI�VRPH�RI�WKH
FRQVLGHUDWLRQV�LQYROYHG�LQ�WKH�XVH�RI�'HFLVLRQ�([SORUHU��:KHQ�ZH�ZHUH�WDONLQJ�DERXW
ZKDW�D�'HFLVLRQ�([SORUHU�PDS�LV�ZH�VDLG��³«XQWLO�D�IXOO�DQG�GHWDLOHG�SLFWXUH�RI�WKH�LVVXH
LQ�TXHVWLRQ�KDV�EHHQ�FUHDWHG�«´��%XW�ZKDW�FRQVWLWXWHV�D�³IXOO�DQG�GHWDLOHG´�SLFWXUH"
:KHQ�LV�D�PRGHO�³WKH�ULJKW�VL]H´"�7KH�DQVZHU�PLJKW�VHHP�D�OLWWOH�WULWH�EXW�WKH�DQVZHU�LV
ZKHQ�WKH�HQG�XVHU�LV�VDWLVILHG��7KHUH�LV�QR�SRLQW�LQ�WU\LQJ�WR�EXLOG�HYHU�ELJJHU�DQG�ELJJHU
PRGHOV��,W�GHSHQGV�RQ�WKH�SXUSRVH�RI�WKH�PRGHO��ZKDW�\RX�DUH�WU\LQJ�WR�DFKLHYH�DQG�WKH
LQIRUPDWLRQ�WKDW�\RX�DUH�WU\LQJ�WR�FRQYH\��,I�\RX�DUH�WU\LQJ�WR�FRPPXQLFDWH�DQ�LGHD��WKHQ
D�VPDOO��FOHDU��ZHOO�VWUXFWXUHG�PRGHO�ZLOO�VXIILFH��,I�\RX�DUH�DQDO\VLQJ�D�SDUWLFXODUO\
IUDXJKW�DQG�FRPSOH[�LVVXH�WKHQ�\RX�ZLOO��DOPRVW�LQHYLWDEO\��HQG�XS�ZLWK�D�ODUJH�PRGHO�

&DWHJRULHV�RI�8VH
:KHQ�GLVFXVVLQJ�WKH�XVH�RI�'HFLVLRQ�([SORUHU�LQ�JHQHUDO�WHUPV�WKHUH�DUH�WKUHH
RYHUDUFKLQJ�SXUSRVHV�LQ�LWV�XVH��7KHVH�DUH�DV�

�� D�UHFRUGLQJ�DQG�IDFLOLWDWLRQ�WRRO�WR�HQFRXUDJH�LGHD�JHQHUDWLRQ�DQG�LQIRUPDWLRQ
H[FKDQJH��IRU�EUDLQVWRUPLQJ��FUHDWLYH�WKLQNLQJ��HQFRXUDJLQJ�UHIOHFWLYH�WKLQNLQJ�

�� D�WRRO�IRU�VWUXFWXULQJ�GDWD��EH�LW�SURMHFW�GDWD��GDWD�IURP�D�JURXS�GLVFXVVLRQ�
LQGLYLGXDO�LQWHUYLHZV��LQIRUPDWLRQ�H[WUDFWHG�IURP�SULQWHG�SXEOLVKHG�VRXUFHV�RU�DQ\
RWKHU�IRUP�RI�TXDOLWDWLYH�GDWD

�� D�PHDQV�RI�FRPPXQLFDWLQJ�LGHDV�FOHDUO\��HIILFLHQWO\�DQG�HIIHFWLYHO\�

$V�\RX�EHFRPH�PRUH�IDPLOLDU�ZLWK�'HFLVLRQ�([SORUHU�\RX�DUH�OLNHO\�WR�IHHO�WKDW�\RX�FDQ
PDNH�D�WUDQVLWLRQ�EHWZHHQ�XVH�DV�D�SHUVRQDO�DQDO\VLV�WRRO��WR�XVH�ZLWK�RWKHU�LQGLYLGXDOV�
LQ�JURXSV�DQG�WKHQ�OLYH��LQ�JURXS�PHHWLQJV�
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�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

$�IDFLOLWDWLRQ�WRRO���HQFRXUDJLQJ�LGHD�JHQHUDWLRQ
'HFLVLRQ�([SORUHU�LV�SDUWLFXODUO\�XVHIXO�LQ�VHWWLQJV�ZKHUH�WKH�LVVXHV�VXUURXQGLQJ�D
SUREOHP�RU�RSSRUWXQLW\�DUH�FRPSOH[��7KH�UHODWLRQVKLS�EHWZHHQ�IDFWRUV�DQG�WKH�UHDVRQLQJ
DWWDFKHG�WR�WKHLU�RUJDQLVDWLRQ�LV�PDGH�REYLRXV�E\�WKH�PDSSLQJ�SURFHVV��&RQVLGHU�WKH
VLWXDWLRQ�ZKHUH�D�JURXS�RI�SHRSOH�KDV�WR�PDNH�D�GHFLVLRQ�RU�FRPH�WR�D�FRQFOXVLRQ�DERXW
D�SDUWLFXODUO\�FRPSOH[�RU�FRQWHQWLRXV�LVVXH��,Q�VXFK�FLUFXPVWDQFHV�LV�LW�YHU\�LPSRUWDQW
WKDW�DOO�WKH�IDFWRUV�VXUURXQGLQJ�WKH�LVVXH�DUH�FRQVLGHUHG��XQGHUVWRRG�DQG�HYDOXDWHG��,I�WKH
LVVXH�LV�FRQWHQWLRXV�LW�PD\�EH�GLIILFXOW�WR�GLVFXVV�WKH�IDFWRUV�DVVRFLDWHG�ZLWK�LW�LQ�D
UDWLRQDO�DQG�REMHFWLYH�PDQQHU��,QGLYLGXDOV�PD\�EH�KHVLWDQW�DERXW�H[SUHVVLQJ�WKHLU�YLHZV
SODLQO\��7KLV�LV�ZKHUH�'HFLVLRQ�([SORUHU�FDQ�KHOS��7KH�YDULRXV�IDFWRUV�VXUURXQGLQJ�WKH
LVVXH�FDQ�EH�H[SUHVVHG��DQRQ\PRXVO\�LI�GHVLUHG��DQG�WKH\�FDQ�WKHQ�EH�GLVSOD\HG�LQ
FRQWH[W�DQG�H[SORUHG�E\�WKH�JURXS��%\�DGGLQJ�DOWHUQDWLYH�RXWFRPHV�D�VROXWLRQ�PD\�EH
IRXQG�

+DYLQJ�HVWDEOLVKHG�WKH�SXUSRVH�RI�WKH�H[HUFLVH�WKHUH�DUH�WZR�ZD\V�RI�VWDUWLQJ�WKH
PDSSLQJ�SURFHVV��7KH�ILUVW�LV�WR�FDUU\�RXW�D�VHULHV�RI�LQGLYLGXDO�LQWHUYLHZV�DQG�WR�PDS
WKH�FRQWHQW�RI�WKHVH�LQWHUYLHZV�XVLQJ�FRJQLWLYH�PDSSLQJ��7KH�VHFRQG�LV�WR�DOORZ�LGHDV
DERXW�WKH�LVVXH�WR�EH�³EUDLQVWRUPHG´�RU�³GXPSHG´�RQWR�WKH�VFUHHQ��,Q�ERWK�FDVHV�WKH
FRJQLWLYH�PDSSLQJ�WHFKQLTXH�FDQ�EH�XVHG�WR�VWUXFWXUH�WKH�LQIRUPDWLRQ��&RJQLWLYH
PDSSLQJ�LV�D�VSHFLILF�DQG�ZHOO�GHILQHG�WHFKQLTXH�IRU�PRGHOOLQJ�LGHDV��'HFLVLRQ�([SORUHU
KHOSV�ZLWK�WKH�EXLOGLQJ�DQG�DQDO\VLV�RI�FRJQLWLYH�PDSV�IRU�LGHDV�VWUXFWXULQJ��SUREOHP
VROYLQJ�DQG�VWUDWHJ\�GHYHORSPHQW��$�SDSHU�H[SODLQLQJ�WKH�SULQFLSOHV�RI�FRJQLWLYH
PDSSLQJ�LV�SURYLGHG�LQ�WKH�'HFLVLRQ�([SORUHU�KHOS�ILOH�DQG�D�EULHI�RXWOLQH�RI�WKH
FRJQLWLYH�PDSSLQJ�WHFKQLTXH�LV�JLYHQ�EHORZ��VHH�SDJH�����

$Q�HIIHFWLYH�ZD\�WR�EUDLQVWRUP�DQG�JHQHUDWH�LGHDV�LV�WR�ZRUN�ZLWK�DQ�H[SHULHQFHG
'HFLVLRQ�([SORUHU�XVHU�³GULYLQJ�WKH�VRIWZDUH´�DQG�HQWHULQJ�GDWD��ZKLOH�DQRWKHU
LQGLYLGXDO�DFWV�DV�D�IRFXV�IRU�WKH�GLVFXVVLRQ��IDFLOLWDWLQJ�WKH�VPRRWK�UXQQLQJ�RI�WKH�HYHQW�
,GHDV�DERXW�WKH�LVVXH�RU�SUREOHP�FDQ�EH�DLUHG�DQG�H[SORUHG��%HFDXVH�WKH�LQIRUPDWLRQ�LV
YLVLEOH�DQG�HDVLO\�DYDLODEOH��SHRSOH�GR�QRW�KDYH�WR�UHSHDW�WKLQJV�RU�JR�RYHU�ROG�JURXQG�
%\�SUHVHQWLQJ�WKH�LGHDV�DQG�RSLQLRQV�LQ�D�ZULWWHQ�IRUP��LQ�QDWXUDO�ODQJXDJH��SHRSOHV¶
WKLQNLQJ�FDQ�EH�GUDZQ�RXW�DQG�PDGH�H[SOLFLW�WR�WKH�JURXS�DV�D�ZKROH��1HZ�LGHDV�DUH
OLNHO\�WR�HPHUJH��VLQFH�SXWWLQJ�WKH�JURXSV¶�WKRXJKWV�LQWR�D�PDS�DOORZV�HYHU\RQH�WR�VHH
FOHDUO\�WKH�GLIIHUHQW�SHUVSHFWLYHV�RQ�WKH�LVVXH�DQG�WKLV�FDQ�VWLPXODWH�QHZ�WKLQNLQJ�

$�WRRO�IRU�VWUXFWXULQJ�TXDOLWDWLYH�GDWD
'HFLVLRQ�([SORUHU�ZDV�RULJLQDOO\�GHVLJQHG�IRU�UHSUHVHQWLQJ�DQG�DQDO\VLQJ�³FRJQLWLYH´
PDSV��WKDW�LV�D�PRGHO�RI�VRPHRQH¶V�WKLQNLQJ�DERXW�DQ�LVVXH�RU�SUREOHP��:KHQ�EXLOGLQJ�D
PRGHO�WKHUH�DUH�QR�ZDWHUWLJKW�UXOHV�DQG�QR�ILQDO�PDS�ZKLFK�LV�³WKH�GHILQLWLYH�PDS´�
+RZHYHU��LI�WKH�PDS�LV�WR�EH�DQDO\VHG�LQ�D�PHDQLQJIXO�ZD\�WKHQ�LW�LV�LPSRUWDQW�WR�ZRUN
WR�FOHDU�DQG�FRQVLVWHQW�VHW�RI�FRQYHQWLRQV��7KLV�DSSOLHV�WR�DQ\�IRUP�RI�PRGHO�EXLOGLQJ�
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'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�LQ�DQ\�VHWWLQJ�ZKHUH�WKH�XVHU�ZDQWV�WR�VWUXFWXUH�DQG
DQDO\VH�TXDOLWDWLYH�GDWD��EH�LW�IURP�LQWHUYLHZV�RU�GLVFXVVLRQV��UHFRUGHG�RU�OLYH��RU�IURP
ZULWWHQ�RU�HOHFWURQLF�PHGLD�

7KH�DUH�WZR�ZD\V�LQ�ZKLFK�WR�JR�DERXW�GDWD�VWUXFWXULQJ��WKH�ILUVW�LV�WR�DGRSW�D�SUH�
SODQQHG�VWUXFWXUH��DV�LV�XVHG�ZLWK�WKH�62'$�PHWKRGRORJ\��DQG�WKH�VHFRQG�LV�WKH�³QR
VWUXFWXUH´�RU�HPHUJHQW�VWUXFWXULQJ�DSSURDFK��7KH�VHFRQG�PHWKRG�LV�SDUWLFXODUO\�XVHIXO
ZKHQ�VFHQDULR�EXLOGLQJ��ZKHUH�LW�LV�LPSRUWDQW�WR�DOORZ�WKH�NH\�LVVXHV�WR�VXUIDFH�IUHHO\�
7KLV�PHDQV�WKDW�DV�\RX�ZRUN�ZLWK�WKH�GDWD��QHZ�VWUXFWXUHV��ZKLFK�\RX�ZHUH�QRW
SUHYLRXVO\�DZDUH�RI��FDQ�HPHUJH��(YHQ�ZKHQ�XVLQJ�D�SUH�SODQQHG�VWUXFWXUH�LW�LV�TXLWH
SRVVLEOH�WR�VHH�QHZ�LQIRUPDWLRQ�HPHUJLQJ�DQG�WKH�VWUXFWXUH�PD\�KDYH�WR�EH�DOWHUHG
DFFRUGLQJO\�

,W�LV�GLIILFXOW�WR�LOOXVWUDWH�WKH�LGHD�RI�GHOLEHUDWHO\�ZRUNLQJ�ZLWKRXW�D�SUH�SODQQHG
VWUXFWXUH��EXW�RQH�ZD\�LQ�ZKLFK�WR�LOOXVWUDWH�LW�LV�WR�DVN�\RX�WR�LPDJLQH�D�EXV�ILOOHG�ZLWK
SHRSOH��<RXU�DLP�LV�VLPSOH��WR�GHWHUPLQH�WKH�LQWHU�UHODWLRQVKLSV�EHWZHHQ�WKLV�UDQGRP
VDPSOH�RI�SHRSOH��(DFK�SHUVRQ�UHSUHVHQWV�D�VRXUFH�RI�GDWD��<RX�KDYH�WR�LGHQWLI\�WKH
UHODWLRQVKLSV��WKH�VWUXFWXUH��ZKLFK�OLQNV�WKHVH�SHRSOH��-XVW�VSOLWWLQJ�WKHP�LQWR�WKH
FDWHJRULHV�RI�PDOH�DQG�IHPDOH��DGXOW�DQG�FKLOG��LV�QRW�HQRXJK��\RX�KDYH�WR�ORRN�PRUH
GHHSO\��ORRNLQJ�DW�HDFK�LQGLYLGXDO�LQ�GHWDLO��3XW�DOO�RI�WKHLU�SHUVRQDO�GHWDLOV��VXFK�DV
EDFNJURXQG��MRE��LQWHUHVWV��KREELHV�HWF��LQWR�D�PRGHO�DQG�VWDUW�OLQNLQJ�WKH�LQIRUPDWLRQ
WRJHWKHU�WR�VHH�ZKDW�HPHUJHV��$V�\RX�ZRUN�ZLWK�WKH�GDWD�\RX�PLJKW�ZDQW�WR�GHILQH�VRPH
VHWV�DQG�DWWULEXWH�GDWD�WR�WKHP��7KH�DQDO\VLV�WRROV�FDQ�WKHQ�EH�XVHG�WR�LGHQWLI\�FOXVWHUV�RI
GDWD��WKH�PRVW�KHDYLO\�OLQNHG�SLHFHV�RI�GDWD�DQG�VR�RQ��GHSHQGLQJ�RQ�WKH�OHYHO�RI�GHWDLO
RI�DQDO\VLV�ZKLFK�LV�UHTXLUHG�

$�WRRO�IRU�FRPPXQLFDWLQJ�LGHDV
'HFLVLRQ�([SORUHU�FDQ�EH�XVHG�DV�D�SUHVHQWDWLRQ�WRRO�WR�FRPPXQLFDWH�\RXU�LGHDV�WR�\RXU
FROOHDJXHV��7KH�YDULHW\�RI�VW\OHV�DQG�WKH�³FROODSVH´�IHDWXUH�DOORZ�\RX�WR�UHSUHVHQW
FRPSOH[�LGHDV�LQ�D�FOHDU�DQG�HIILFLHQW�PDQQHU��7KH�OHYHO�RI�GHWDLO�VKRZQ�RQ�WKH�PDSV�FDQ
EH�YDULHG�GHSHQGLQJ�RQ�WKH�DXGLHQFH��0DSV�DUH�HDV\�WR�XQGHUVWDQG�DQG�FRQYH\�D�ORW�RI
LQIRUPDWLRQ�LQ�D�VXFFLQFW�PDQQHU��<RX�FDQ�VKRZ�KRZ�RQH�LGHD�OHDGV�WR�DQRWKHU��ZKDW�WKH
RXWFRPHV�DUH�RU�PLJKW�EH��7KH�DQDO\VLV�IHDWXUHV�DOORZ�\RX�WR�LGHQWLI\�TXLFNO\�DQG�HDVLO\
WKRVH�LGHDV�ZKLFK�DUH�SLYRWDO�

*HQHUDO�0RGHO�%XLOGLQJ�&RQVLGHUDWLRQV
$SDUW�IURP�WKH�PHFKDQLFV�RI�XVLQJ�WKH�VRIWZDUH�WKHUH�DUH�VRPH�JHQHUDO�SRLQWV�WR
FRQVLGHU�ZKHQ�\RX�DUH�EXLOGLQJ�PRGHOV��7KHVH�DUH�WKH�RYHUDOO�SXUSRVH�RI�WKH�PRGHO�DQG
WKH�SURFHVV�RI�ZKLFK�WKH�PRGHO�EXLOGLQJ�IRUPV�D�SDUW��WKH�FKDUDFWHU�RI�WKH�GDWD�WKDW�\RX
ZLOO�EH�GHDOLQJ�ZLWK��KRZ�WKH�LQIRUPDWLRQ�ZLOO�EH�H[SUHVVHG��FRQFHSW�SKUDVHRORJ\���KRZ
WKH�OLQN�ORJLF�RI�WKH�PRGHO��OLQN�W\SHV��ZLOO�EH�XVHG��WKH�FODVVLILFDWLRQ�RI�WKH�GDWD�DQG
KRZ�WKH�PHPR�FDUG�IDFLOLW\�ZLOO�EH�XVHG�
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3XUSRVH
:K\�DUH�\RX�EXLOGLQJ�WKLV�PDS"�7KLQNLQJ�DERXW�WKH�SXUSRVH�RI�WKH�H[HUFLVH�JLYHV�\RX
FOXHV�WR�PRGHO�VWUXFWXUH��)RU�H[DPSOH��ZLWK�VWUDWHJ\�GHYHORSPHQW�\RX�DUH�OLNHO\�WR�EH
ORRNLQJ�IRU�DQG�EXLOGLQJ�D�KLHUDUFK\�RI�JRDOV��GHYHORSPHQW�RSWLRQV�DQG�WKH�UHOHYDQW
DFWLRQV�ZKLFK�\RX�PLJKW�KDYH�WR�WDNH�WR�H[SHGLWH�WKHP��,I�\RX�DUH�\RX�LQWHUHVWHG�LQ�WKH
GHWDLO�RI�D�SDUWLFXODU�RSHUDWLRQDO�SUREOHP�\RX�PD\�EH�LGHQWLI\LQJ�DOO�WKH�IDFWRUV�ZKLFK
LPSLQJH�RQ�LW�LQ�RUGHU�WR�LGHQWLI\�FULWLFDO�WDVNV��)RU�VFHQDULR�EXLOGLQJ��XVLQJ�HYHQW
PDSSLQJ��\RX�DUH�ORRNLQJ�DW�RFFXUUHQFHV�LQ�WKH�RUJDQLVDWLRQ¶V�EXVLQHVV�HQYLURQPHQW�
WULJJHULQJ�HYHQWV��WKHLU�FRQVHTXHQFHV�DQG�SRVVLEOH�RXWFRPHV��,GHQWLI\LQJ�WKRVH�NH\
HYHQWV�ZKLFK�ZLOO�UHDOO\�KDYH�ELJ�LPSOLFDWLRQV�IRU�WKH�EXVLQHVV�DQG�ORRNLQJ�IRU
VXSSRUWLQJ�DQG�FRQWUDGLFWRU\�HYLGHQFH�JLYLQJ�SRLQWHUV�WR�KRZ�HYHQWV�PLJKW�SOD\�RXW��2U
\RX�PD\�FRQVLGHU�WKDW�WKH�VLWXDWLRQ�WKDW�\RX�DUH�GHDOLQJ�ZLWK�LV�VR�XQFOHDU�WKDW�\RX�UHDOO\
GR�ZDQW�WR�VWDUW�ZLWK�D�³EODQN�VKHHW�RI�SDSHU´�DQG�MXVW�IORDW�LGHDV�WR�VHH�ZKDW�HPHUJHV�
6R��WKH�TXHVWLRQV�DUH�ZKDW�DUH�\RX�WU\LQJ�WR�DFKLHYH"�:KDW�DUH�\RX�ORRNLQJ�IRU"

&KDUDFWHU�RI�WKH�GDWD
:KHUH�LV�WKH�GDWD�WKDW�\RX�DUH�SXWWLQJ�LQ�\RXU�PRGHO�FRPLQJ�IURP"�,I�\RX�DUH�XVLQJ
LQIRUPDWLRQ�IURP�SXEOLVKHG�ZULWWHQ�VRXUFHV�ZKDW�UXOHV�DUH�\RX�XVLQJ�WR�GHWHUPLQH�ZKDW
LV�LQFOXGHG�LQ�WKH�PRGHO�DQG�ZKDW�LV�QRW"�<RX�ZLOO�SUREDEO\�KDYH�WR�JHQHUDWH�\RXU�RZQ
UXOHV��EXW�WKH�NH\�LV�WR�EH�FRQVLVWHQW�

:KDW�NLQG�RI�PDS�DUH�\RX�EXLOGLQJ"�'HSHQGLQJ�RQ�WKH�W\SH�RI�GDWD�WKDW�\RX�DUH�ZRUNLQJ
ZLWK�\RX�PD\�QRW�EH�GHDOLQJ�ZLWK�FDXVDO�UHODWLRQVKLS��<RX�PD\�KDYH�WR�WKLQN�DERXW�WKH
PHDQLQJ�RI�WKH�OLQNV�DQG�PDNH�XVH�RI�GLIIHUHQW�OLQN�W\SHV��$V�ZHOO�DV�FDXVDO��FRQQRWDWLYH
DQG�WHPSRUDO�OLQNV��\RX�FDQ�XVH�XVHU�GHILQHG�OLQNHG�

&RQFHSW�SKUDVHRORJ\
7KH�W\SH�RI�PDS�WKDW�\RX�DUH�EXLOGLQJ�DQG�WKH�PDWHULDO�WKDW�\RX�DUH�ZRUNLQJ�ZLWK�ZLOO
GHWHUPLQH�KRZ�FRQFHSWV�VKRXOG�EH�SKUDVHG��,I�\RX�DUH�EXLOGLQJ�D�FRJQLWLYH�PDS��D�FDXVH
PDS�RU�PDSSLQJ�HYHQWV�WKHQ�DQ�³DFWLRQ�RULHQWHG´�SKUDVHRORJ\�LV�QHHGHG��:KHUH�SRVVLEOH
DQ�DFWLYH�YHUE�VKRXOG�EH�XVHG�LQ�WKH�FRQFHSWV�WR�LQGLFDWH�KRZ�FRQFHSW�³$´�OHDGV�WR
FRQFHSW�³%´��)RU�H[DPSOH�³DEROLWLRQ�RI�ODERXU�UHVWULFWLRQV´�OHDGV�WR�³IOH[LELOLW\�LQ
UHVRXUFLQJ�FRQWUDFWV´�ZKLFK�LQ�WXUQ�PD\�OHDG�WR�³LQFUHDVH�LQ�QXPEHU�RI�FRQWUDFWV´�DQG�VR
RQ�

<RX�ZLOO�ILQG�WKDW�ZKHQ�\RX�DUH�FKHFNLQJ�WKH�OLQN�ORJLF�RI�WKH�PRGHO�DQG�³UHDGLQJ´�WKH
PDSV�WKDW�DQ\�HUURUV�LQ�SKUDVHRORJ\�ZLOO�HPHUJH�DQG�FDQ�EH�FRUUHFWHG�

/LQN�W\SHV
:KHQ�\RX�ILUVW�VWDUW�XVLQJ�'HFLVLRQ�([SORUHU�\RX�ZLOO�ILQG�WKDW�WKH�GHIDXOW�OLQN�VW\OH�LV�D
FDXVDO�OLQN��WKDW�LV�D�VLQJOH�KHDGHG�DUURZ��$V�ZHOO�DV�FDXVDO�OLQNV�WKHUH�DUH�WZR�RWKHU
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SUHGHILQHG�OLQN�W\SHV��FRQQRWDWLYH�DQG�WHPSRUDO��DQG�\RX�FDQ�DOVR�GHILQH�\RXU�RZQ
W\SHV�

,I�\RX�ZDQW�WR�FUHDWH�D�OLQN�UHSUHVHQWLQJ�D�WZR�ZD\�UHODWLRQVKLS��DV�LQ�D�WD[RQRPLF�RU
FDWHJRU\�W\SH�UHODWLRQVKLS��XVLQJ�D�OLQN�ZLWK�DQ�DUURZ�KHDG�DW�HDFK�HQG��WKHQ�VLPSO\�XVH
WZR�FDXVDO�OLQNV�WR�OLQN�WKH�FRQFHSWV�LQ�HDFK�GLUHFWLRQ�

&ODVVLILFDWLRQ�RI�WKH�GDWD
:KHQ�WKLQNLQJ�DERXW�WKH�SXUSRVH�RI�\RXU�PRGHO�EXLOGLQJ�H[HUFLVH�\RX�PD\�KDYH�EHHQ
DEOH�WR�SUHGHWHUPLQH�WKH�GLVSOD\�VW\OHV�DQG�VHWV�ZKLFK�\RX�ZDQW�WR�XVH�WR�PDQDJH�\RXU
GDWD��+RZHYHU��WKH�SRLQW�RI�WKH�H[HUFLVH�PD\�EH�WR�EXLOG�WKH�PRGHO�DQG�WR�DOORZ�WKH�GDWD
VHWV�RU�FODVVLILFDWLRQV�WR�HPHUJH�DV�\RX�DQDO\VH�WKH�PRGHO��LQ�ZKLFK�FDVH�GLIIHUHQW�VW\OHV
DQG�VHWV�DUH�GHILQHG�DV�WKH�PRGHO�EXLOGLQJ�SURFHVVHV�

'HFLVLRQ�([SORUHU�DOORZV�IRU����GLIIHUHQW�XVHU�GHILQHG�VFUHHQ�GLVSOD\�VW\OHV��WKH
FKDUDFWHULVWLF�RI�ZKLFK�FDQ�EH�YDULHG�WKURXJK�WKH�XVH�RI�FKDQJHV�LQ�FRORXU��ERUGHUV�DQG
WH[W�IRQW�DWWULEXWHV��7KH�XVH�RI�FRORXU�FDQ�EH�TXLWH�VWULNLQJ�LQ�PDS�GLVSOD\V�DQG�FDQ�EH
XVHG�WR�DGG�RU�UHGXFH�WKH�HPSKDVLV�SODFHG�RQ�SDUWLFXODU�SLHFHV�RI�GDWD��0DSV�FDQ�DOVR�EH
SULQWHG�RXW�LQ�FRORXU�LI�GHVLUHG�

8VH�RI�PHPR�FDUGV
'HFLVLRQ�([SORUHU�KDV�D�PHPR�FDUG�IDFLOLW\�VR�WKDW�DGGLWLRQDO�LQIRUPDWLRQ�DERXW
FRQFHSWV�FDQ�EH�DWWDFKHG�WR�WKHP�IRU�UHIHUHQFH��EXW�WKLV�DGGLWLRQDO�LQIRUPDWLRQ�LV�QRW
YLVLEOH�RQ�WKH�VFUHHQ��$�PHPR�FDUG�LV�D�ZLQGRZ�ZKLFK�KDV�DQ�HGLWDEOH�UHIHUHQFH�WLWOH�DQG
DQ�DUHD�IRU�IUHH�WH[W�HQWU\�

+RZ�GR�,�GHFLGH�ZKDW�JRHV�LQ�WR�WKH�FRQFHSW�WH[W�DQG�ZKDW�JRHV�LQ�WR�WKH�PHPR�FDUGV"
6LQFH�WKH�FRQFHSWV�VKRXOG�EH�OLPLWHG�WR�WKH�VPDOOHVW�QXPEHU�RI�ZRUGV�QHHGHG�WR�FRQYH\
WKH�LGHD�RU�HYHQW��DOO�RI�WKH�EDFN�XS�PDWHULDO�VKRXOG�EH�SXW�LQWR�WKH�PHPR�FDUGV��,I�\RX
DUH�PDSSLQJ�IURP�D�QXPEHU�RI�GLIIHUHQW�SULQWHG�VRXUFHV�RI�WH[W�WKHQ�\RX�PD\�ZDQW�WR�SXW
WKH�VRXUFH�UHIHUHQFH�RQ�WKH�PHPR�FDUGV�DQG�SHUKDSV�VRPH�PRUH�RI�WKH�DUWLFOH�IURP
ZKLFK�WKH�FRQFHSW�ZDV�WDNHQ��,I�\RX�DUH�ZRUNLQJ�ZLWK�D�QXPEHU�RI�FRJQLWLYH�PDSV�DQG
DUH�SURGXFLQJ�D�JURXS��PHUJHG�PDS��WKHQ�\RX�PLJKW�ZDQW�WR�SXW�DGGLWLRQDO�LQIRUPDWLRQ
DERXW�WKH�RULJLQDO�FRQWULEXWRU�DQG�WKH�VRXUFH�RI�WKH�PHUJHG�FRQFHSWV�LQWR�WKH�PHPR
FDUGV��VR�WKDW�WKH�RULJLQ�RI�WKH�PHUJHG�FRQFHSWV�LV�UHFRUGHG��

8VH�LQ�D�JURXS�VHWWLQJ
:KDW�DVSHFWV�RI�WKH�XVH�RI�'HFLVLRQ�([SORUHU�DUH�SHFXOLDU�WR�LWV�XVH�LQ�D�JURXS�VHWWLQJ"
+DYLQJ�D�SXEOLF�GLVSOD\�DQG�SURMHFWLQJ�RQWR�D�VFUHHQ�LV�REYLRXVO\�D�PRUH�³H[SRVHG´�XVH
RI�'HFLVLRQ�([SORUHU�WKDQ�XVH�LQ�D�SULYDWH�RU�SHUVRQDO�VHWWLQJ��VR�IDPLOLDULW\�ZLWK�WKH
VRIWZDUH�LV�YHU\�LPSRUWDQW��,I�\RX�DUH�QRW�DQ�³H[SHUW�XVHU´��\RX�PD\�ZDQW�WR�FUHDWH
SRVVLEOH�VW\OHV�DQG�VHWV�DQG�JLYH�PRUH�WKRXJKW�WR�OLNHO\�PRGHO�VWUXFWXUH�DQG�WKH



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

�� 'HFLVLRQ�([SORUHU�����8VHU
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VHTXHQFH�RI�DQDO\VLV�RSWLRQV�ZKLFK�ZLOO�EH�XVHG��LQ�DGYDQFH�RI�WKH�OLYH�VHVVLRQ��7KLV
GRHV�QRW�PHDQ�WKDW�WKHVH�WKRXJKWV�DUH�XQDOWHUDEOH�±�QRWKLQJ�LV�FDVW�LQ�VWRQH�±�EXW�LW�LV
EHWWHU�WR�KDYH�VRPH�LGHDV�RI�ZKDW�PLJKW�KDSSHQ�EHIRUH�VWDUWLQJ��,W�LV�DOVR�EHVW�WR�ZRUN
ZLWK�WZR�IDFLOLWDWRUV��RQH�SURYLGLQJ�WKH�IRFXV�IRU�WKH�VHVVLRQ�DQG�HQFRXUDJLQJ�WKH
GLVFXVVLRQ�DQG�GHEDWH��ZKLOH�WKH�RWKHU�HQWHUV�WKH�LQIRUPDWLRQ�LQWR�'HFLVLRQ�([SORUHU�

7KHUH�LV�REYLRXVO\�D�QHHG�WR�FRQWURO�DQG�PDQDJH�WKH�VHVVLRQ��VR�DV�ZHOO�DV�WKLQNLQJ
DERXW�WKH�JHQHUDO�PRGHO�EXLOGLQJ�FRQVLGHUDWLRQV��LQ�D�JURXS�VHWWLQJ�VRPH�WKRXJKW�PXVW
EH�JLYHQ�WR�KRZ�WKH�HYHQW�ZLOO�EH�FKRUHRJUDSKHG��)RU�H[DPSOH��DW�ZKDW�SRLQW��LI�DW�DOO�
ZLOO�WKH�GLVFXVVLRQ�VWRS�DQG�D�VLQJOH�LQGLYLGXDO��WKH�IDFLOLWDWRU�RU�D�FRQVXOWDQW�SHUKDSV�
ZRUN�RQ�WKH�GDWD"�+RZ�ZLOO�WKH�SURFHVV�EH�EURNHQ�GRZQ"�:KDW�DUH�WKH�ODQGPDUNV"�,W�LV
LPSRUWDQW�WR�NHHS�SHRSOHV�DWWHQWLRQ�DQG�NHHS�WKH�HYHQW�IORZLQJ��VR�LI�\RX�ZDQW�WR�WLG\LQJ
XS�ZD\�WKH�PRGHO�ORRNV��GR�LW�GXULQJ�FRIIHH�EUHDNV��ZKHQ�\RX�KDYH�WKH�URRP�WR
\RXUVHOI���&OHDUO\�FRPPXQLFDWH�WKH�DLP�RI�WKH�VHVVLRQ�WR�WKH�SDUWLFLSDQWV��([SODLQ�ZKDW
LV�H[SHFWHG�RI�WKHP�DQG�KRZ�WKH�VRIWZDUH�ZLOO�EH�XVHG�DQG�LQWHJUDWHG�LQWR�WKH�SURFHVV�
$QG�GR�QRW�IRUJHW�WKH�WHFKQRORJ\�LQYROYHG��PDNH�VXUH�WKDW�\RXU�FRPSXWHU�KDV�D�JRRG
VSHFLILFDWLRQ�&38�VR�WKDW�WKHUH�LV�QRW�D�ORQJ�WLPH�ODJ�ZKHQ�DQDO\VLV�FRPPDQGV�DUH�EHLQJ
FDUULHG�RXW��3HRSOHV¶�DWWHQWLRQ�FDQ�ZDQGHU�LI�LW�WDNHV�PRUH�WKDQ����VHFRQGV�RU�VR�WR�FDUU\
RXW�DQ�DQDO\VLV�URXWLQH�

,Q�JURXS�XVH��LW�LV�JHQHUDOO\�EHVW�WR�XVH�WKH�FRPPDQG�OLQH�YHUVLRQV�IRU�RSHUDWLRQV
EHFDXVH�PHQXV�DQG�GLDORJV�REVFXUH�WKH�VFUHHQ�DQG�GLVWUDFW�WKH�SDUWLFLSDQWV��7KH�ORFDWLRQ
RI�HUURU�PHVVDJHV�FDQ�DOVR�EH�FKDQJHG�WR�UHGXFH�GLDORJV�IXUWKHU�

0DSSLQJ�7HFKQLTXHV

%XLOGLQJ�´FRJQLWLYHµ�PDSV
&RJQLWLYH�PDSV�DQG�WKH�H[DFW�GHWDLO�RI�WKH�WHFKQLTXH�XVHG�WR�EXLOG�WKHP�PD\�YDU\��QRW
RQO\�IURP�SHUVRQ�WR�SHUVRQ�EXW�DOVR�GHSHQGLQJ�RQ�WKH�SXUSRVH�IRU�ZKLFK�WKH�PDSV�DUH
LQWHQGHG��7KDW�LV�WR�VD\��WKH�JXLGHOLQHV�JLYHQ�KHUH�FRQVWLWXWH�D�WHFKQLTXH��WKH�GHWDLOHG
DSSOLFDWLRQ�RI�ZKLFK�PD\�YDU\�IURP�SHUVRQ�WR�SHUVRQ��$�PDS�LV�QRW�D�UHIOHFWLRQ�RI�VRPH
REMHFWLYH�UHDOLW\�EXW�UDWKHU�D�UHSUHVHQWDWLRQ�RI�DQ�LQGLYLGXDO¶V�SHUFHSWLRQV�RI�DQ�LVVXH�
7KHUHIRUH��WKH�JXLGHOLQHV�EHORZ�DUH�LQWHQGHG�DV�DQ�DLG�WR�EXLOGLQJ�D�PDS�EXW�VKRXOG�QRW
EH�XVHG�DV�LI�WKH\�ZHUH�WKH�RQO\�SRVVLEOH�VHW�RI�UXOHV��7KH�JXLGHOLQHV�VXJJHVWHG�DUH�EDVHG
XSRQ�D�SDUWLFXODU�ERG\�RI�FRJQLWLYH�SV\FKRORJ\�WKHRU\���³SHUVRQDO�FRQVWUXFW�WKHRU\´
�.HOO\�*�$����������7KH�SV\FKRORJ\�RI�SHUVRQDO�FRQVWUXFWV��D�WKHRU\�RI�SHUVRQDOLW\�
1RUWRQ��1HZ�<RUN��

6WHSV�WR�FUHDWH�D�FRJQLWLYH�PDS
��� 7KLQN�DERXW�WKH�LVVXH�RU�WRSLF�IRU�FRQVLGHUDWLRQ�DQG�WKHQ�LGHQWLI\�WKH�PDLQ�SRLQWV�RI

LQWHUHVW�

��� :KHQ�LGHDV�DUH�H[SUHVVHG��EUHDN�WKH�PDLQ�SRLQWV�XS�LQWR�VKRUW��GLVWLQFW�SKUDVHV�
H[SUHVVLQJ�RQH�LGHD�SHU�SKUDVH��([SUHVVLQJ�PXOWLSOH�LGHDV�LQ�D�VLQJOH�SKUDVH�FDXVHV
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SUREOHPV�ZKHQ�\RX�EHJLQ�WR�OLQN�SKUDVHV�DQG�ORRN�DW�WKHLU�LQWHU�UHODWLRQVKLSV��8VH
VWDWHPHQWV�UDWKHU�WKDQ�YDJXH�SKUDVHV�RU�TXHVWLRQV�

7KHVH�SKUDVHV�DUH�FDOOHG�FRQFHSWV��RU�³FRQVWUXFWV´��DQG�DUH�WKH�EXLOGLQJ�EORFNV�IRU
PDSSLQJ��0RUH�LQIRUPDWLRQ�RQ�FRQFHSWV�DQG�FRQFHSW�W\SHV�LV�JLYHQ�LQ�WKH�5HIHUHQFH
0DQXDO��:KHQ�IRUPLQJ�WKH�FRQFHSWV�H[SUHVV�WKRXJKWV�DV�VXFFLQFWO\�DV�SRVVLEOH�DQG
XVH�DQ�DFWLYH�YHUE�ZLWKLQ�WKH�VWDWHPHQW�WR�PDNH�LW�FOHDU�WKDW�LW�LV�DQ�DFWLRQ�ZKLFK�KDV
D�FRQVHTXHQFH��)RU�H[DPSOH�

86(

EHWWHU�DQWLFLSDWLRQ

YLGHRV�DUH�GLIILFXOW�WR�XVH

P\�FDU�LV�XQUHOLDEOH��DQG�

EX\�D�QHZ�FDU

'2�127�86(

,�QHHG�WR�DQWLFLSDWH�EHWWHU

ZK\�DUH�YLGHRV�GLIILFXOW�WR�XVH"

P\�FDU�LV�XQUHOLDEOH�VR�,�QHHG�D�QHZ�RQH

��� &RQFHSWV�VKRXOG�EH�ZULWWHQ�LQ�QDWXUDO�ODQJXDJH��7R�JLYH�D�IHHOLQJ�RI�RZQHUVKLS�RI�WKH
PDS�WR�WKRVH�LQYROYHG�WU\�WR�XVH�WKH�ODQJXDJH�RI�WKH�FRQWULEXWRUV��&RJQLWLYH�PDSV�DUH
EXLOW�IRU�LQGLYLGXDOV�DQG�D�JURXS�PDS�LV�WKH�VXP�RI�D�VHULHV�RI�FRJQLWLYH�PDSV��,I�WKH
LQIRUPDWLRQ�IRU�D�PDS�FRPHV�IURP�D�JURXS�RI�SHRSOH��WKHQ�WKH�QDPHV�RI�WKRVH
DIIHFWHG�E\�RU�UHVSRQVLEOH�IRU�WKH�FRQFHSW¶V�FRQWHQW�PD\�EH�SXW�LQ�RU�DGGHG�WR�DQ
DWWDFKHG�PHPR�FDUG�IRU�FODULW\��7KLV�LV�REYLRXVO\�QRW�DSSURSULDWH�LI�WKH�VXEMHFW�EHLQJ
GHDOW�ZLWK�LV�SDUWLFXODUO\�VHQVLWLYH�DQG�WKH�LQWHUYLHZV�KDYH�HIIHFWLYHO\�EHHQ�FDUULHG
RXW�DQRQ\PRXVO\�

��� (QWHU�HDFK�FRQFHSW�RQ�WKH�PDS�DV�LW�DULVHV�RU�DV�LW�LV�YRLFHG�

��� /RRN�DW�HDFK�FRQFHSW�LQ�WXUQ�DQG�FRQVLGHU�LI�DQ\�RI�WKH�RWKHU�FRQFHSWV�OLQN�WR�LW�RU
HDFK�RWKHU�

��� /LQNV�EHWZHHQ�FRQFHSWV�JHQHUDOO\�LQGLFDWH�WKDW�RQH�FRQFHSW�µFDXVHV¶�RU�µPD\�OHDG�WR¶
DQRWKHU���7KHUH�DUH�GLIIHUHQW�W\SHV�RI�OLQNV�DYDLODEOH�DQG�GHWDLOV�DUH�JLYHQ�LQ�WKH
5HIHUHQFH�0DQXDO���,I�D�FRQFHSW�VHHPV�WR�VXSSRUW�RU�H[SODLQ�DQRWKHU��PDNH�D�OLQN�
ZKLFK�DSSHDUV�DV�DQ�DUURZ�RQ�VFUHHQ��IURP�WKH�VXSSRUWLQJ�FRQFHSW�WR�WKH�RQH�LW
ZRXOG�OHDG�WR��,I�D�FRQFHSW�VHHPV�WR�EH�WKH�FRQVHTXHQFH�RI�DQRWKHU��PDNH�OLQNV�LQWR
WKRVH�ZKLFK�ZRXOG�EH�WKH�RXWFRPH�

��� /LQNV�FDQ�EH�PDGH�DW�WKH�VDPH�WLPH�DV�HQWHULQJ�WKH�FRQFHSWV�RU�RQFH�DOO�WKH�FRQFHSWV
DUH�RQ�WKH�PDS��:KHQ�D�FKDLQ�RI�DUJXPHQW�KDV�EHHQ�EXLOW�XS�DYRLG�WKH�WHPSWDWLRQ�RI
SXWWLQJ�D�GLUHFW�OLQN�EHWZHHQ�WKH�FRQFHSWV�DW�WKH�VWDUW�DQG�HQG�RI�WKH�FKDLQ��$�PDS
ZLWK�HYHU\�FRQFHSW�OLQNHG�WR�HYHU\�RWKHU�ZLOO�QRW�VKRZ�PXFK�

��� 7KH�PDS�FDQ�QRZ�EH�HODERUDWHG�IXUWKHU��,I�DGGLWLRQDO�LQIRUPDWLRQ�FRPHV�WR�PLQG
ZKLFK�VHHPV�WR�EH�LPSRUWDQW�RU�FRQQHFWHG�WR�WKH�PDLQ�WRSLF�WKHQ�HQWHU�QHZ�FRQFHSWV
RQ�WKH�PDS��$OVR��ORRNLQJ�DW�HDFK�FRQFHSW�LQGLYLGXDOO\�DQG�WKH�FRQFHSWV�ZKLFK�OLQN
LQWR�DQG�RU�RXW�RI�LW�RIWHQ�SURYLGHV�D�VRXUFH�IRU�HODERUDWLRQ��'R�QRW�EH�DIUDLG�WR
UHSODFH�D�GLUHFW�OLQN�ZLWK�D�VXLWDEO\�OLQNHG�QHZ�FRQFHSW�ZKLFK�SURYLGHV�PRUH



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

�� 'HFLVLRQ�([SORUHU�����8VHU
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LQIRUPDWLRQ��7KH�ULFKQHVV�RI�D�PDS�FRPHV�IURP�WKH�FKDLQV�RI�DUJXPHQW�IURP�HDFK
FRQFHSW�

��� ,W�LV�XVHIXO�WR�SULQW�WKH�PDS�RFFDVLRQDOO\�DQG�JR�RYHU�LW�PDQXDOO\�DV�WKLV�JLYHV�DQ
RSSRUWXQLW\�WR�UHIOHFW�RQ�ZKDW�KDV�EHHQ�HQWHUHG�DQG�RQ�WKH�VWUXFWXUH�RI�WKH�PDS��7KLV
LV�RIWHQ�FRQGXFLYH�WR�JDLQLQJ�LQVLJKW�RU�PRUH�LGHDV�

����7KH�DERYH�VWHSV�FDQ�EH�UHSHDWHG�FRQWLQXRXVO\��EXLOGLQJ�XS�WKH�PDS�DV�PRUH
LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�

6WUXFWXULQJ�D�FRJQLWLYH�PDS
0DSV�DUH�JHQHUDOO\�VWUXFWXUHG�KLHUDUFKLFDOO\��:KHQ�HQWHULQJ�FRQFHSWV�DQG�VWUXFWXULQJ�WKH
PDS�VRPH�WKLQJV�WR�FRQVLGHU�DQG�WR�ORRN�RXW�IRU�DUH�

:KDW�DUH�WKH�JRDOV��DLPV�RU�REMHFWLYHV"�7KHVH�WHQG�WR�EH�EURDG�VWDWHPHQWV�RI
LQWHQW�DQG�RU�WKLQJV�ZKLFK�DUH�JRRG�LQ�WKHPVHOYHV��WKH\�JHQHUDOO\�JR�WR�WKH�WRS�RI
WKH�PDS�DQG�ZLOO�EH�VXSSRUWHG�E\�WKH�VWUDWHJLF�LVVXHV�

:KDW�DUH�WKH�NH\�LVVXHV"�7KHVH�DUH�FRQFHSWV�ZKLFK�KDYH�VRPH�RU�DOO�RI�WKH
IROORZLQJ�FKDUDFWHULVWLFV��ORQJ�WHUP�LPSOLFDWLRQV��KLJK�FRVW��WKH\�DUH�LUUHYHUVLEOH�
QHHG�D�ZLGH�UDQJH�RI�DFWLRQV�WR�PDNH�WKHP�KDSSHQ��,W�LV�RIWHQ�D�JRRG�LGHD�WR
LGHQWLI\�WKHVH�ILUVW�DV�WKH\�KHOS�WR�EULQJ�VWUXFWXUH�WR�WKH�PDS�DV�LW�LV�EHLQJ�EXLOW�
.H\�LVVXHV�DUH�LGHQWLILHG�E\�

D�� EHLQJ�RI�HPRWLRQDO�LPSRUWDQFH�WR�WKH�SUREOHP�KROGHU�RU�JURXS

E�� EHLQJ�DW�WKH�FHQWUH�RI�PDS�FRPSOH[LW\�ZLWK�KLJK�GRPDLQ�DQG�FHQWUDO�VFRUHV
L�H��D�ODUJH�QXPEHU�RI�OLQNV�JRLQJ�LQWR�DQG�RXW�RI�WKHP�

:KDW�DFWLRQV�VKRXOG�EH�DJUHHG�WR�DFKLHYH�WKH�NH\�LVVXHV"

:KDW�SRWHQWLDO�RSWLRQV�DUH�DYDLODEOH�WR�VHOHFW�WKH�DFWLRQV�IURP"�2SWLRQV�WHQG
WR�EH�WKH�FRQFHSWV�ZKLFK�H[SODLQ�DQG�WKHUHIRUH�VXJJHVW�SRWHQWLDO�VROXWLRQV�WR�WKH
NH\�LVVXHV�

7U\�WR�EH�DV�FRQVLVWHQW�DV�SRVVLEOH�ZKHQ�FDWHJRULVLQJ�DQG�VWUXFWXULQJ�WKH�PDS�DV�WKLV�ZLOO
UHVXOW�LQ�PRUH�PHDQLQJIXO�UHVXOWV�IURP�DQ\�DQDO\VLV�FDUULHG�RXW��'LIIHUHQW�FRQFHSW�W\SHV�
VXFK�DV�WKH�JRDOV��LVVXHV�HWF��FDQ�EH�JLYHQ�D�VHSDUDWH�VW\OH�WR�PDNH�WKHP�HDV\�WR
GLVWLQJXLVK�

7KH�PRGHO�³/LVWHQ´�ZKLFK�LV�VXSSOLHG�ZLWK�'HFLVLRQ�([SORUHU�ZDV�EDVHG�RQ�D�UHDO�FDVH
DQG�SURYLGHV�LOOXVWUDWLRQV�RI�WKH�SRLQWV�PDGH�DERYH�DQG�ZKDW�D�PDS�FDQ�ORRN�OLNH��VHH
H[DPSOH�EHORZ��
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��FOLHQW�PRUH�RSHQ
����FOLHQW�MXVW
DQVZHULQJ�WKH

TXHVWLRQV

��EHWWHU
DQWLFLSDWLRQ

��LQFUHDVHG

OLNOLKRRG�RI�DFWLRQ

���FOLHQW�FDQ�HQVXUH
YDOLGLW\�RI�PRGHO

���JRRG�PRGHO�RI

SUREOHP�����SRRU

PRGHO�RI�SUREOHP

���QR�QRQ�YHUEDOV�RQ
UHFRUGLQJ�����PRUH

PHDQLQJ

���FOLHQW�LV�LQWHQW
XSRQ�HQWHUWDLQLQJ
����FOLHQW�FRQFHUQHG
DERXW�SUREOHP

���LQFRPSHWHQFH

���PLVLQIRUPDWLRQ
����JRRG�GDWD

���FOLHQW�ZRUULHV
DERXW�WKH�XVH�RI

GDWD

���FRQVXOWDQW�FDVWV
WKH�IRUP�WKH
LQWHUYLHZ�DV
LQWHUHVWLQJ�
UHOHYDQW

���UHDOLVH�WKDW�F�F
LQWHUYLHZ�LV�DQ
,17(5$&7,21

���ORRNLQJ�OLNH�D

SURIHVVLRQDO

���FDWFKLQJ�RXW�WKH
FOLHQW�����DOORZLQJ
FOLHQW�WR�EH�KXPDQ

���FOLHQW�PDNHV
PLVWDNHV

���DOORZ�FOLHQW�WLPH
WR�WKLQN��GHYHORS

WKHPH

���FOLHQW�FODULILHV
UHOHYDQFH�	

LPSRUWDQFH�RI�SDUWV
RI�PRGHO

�

�

�

)RU�VLPSOH�PDSV��MXVW�JRLQJ�WKURXJK�WKH�EXLOGLQJ�SURFHVV�LWVHOI�DQG�SULQWLQJ�RXW�WKH�ILQDO
PDS�PD\�EH�DOO�WKDW�LV�UHTXLUHG��)RU�ODUJHU��PRUH�FRPSOH[�PDSV�WKH�QH[W�VWHS�LV�WR
DQDO\VH�LW��'HWDLOV�RI�WKH�DQDO\VLV�DYDLODEOH�LQ�'HFLVLRQ�([SORUHU�DUH�JLYHQ�LQ�ODWHU
VHFWLRQV��$�SDSHU�RQ�FRJQLWLYH�PDSSLQJ�LV�JLYHQ�LQ�WKH�RQ�OLQH�KHOS�ILOH�LQ�'HFLVLRQ
([SORUHU�

(YHQW�PDSSLQJ
7R�D�FHUWDLQ�H[WHQW�WKH�SULQFLSOHV�RI�HYHQW�PDSSLQJ�DQG�FRJQLWLYH�PDSSLQJ�DUH�VLPLODU
EXW�WKH�VRXUFH�DQG�FRQWHQW�RI�WKH�PRGHOV�YDULHV��(YHQW�PDSSLQJ�LV�EXLOGLQJ�XS�D�PRGHO
RI�FKDLQV�RI�HYHQWV��FRQVLGHULQJ�WKHLU�FDXVHV�DQG�FRQVHTXHQFHV��8QOLNH�FRJQLWLYH
PDSSLQJ��ZKHUH�WKH�LQIRUPDWLRQ�IRU�WKH�PRGHO�LV�XVXDOO\�WDNHQ�IURP�LQWHUYLHZV�RU�³OLYH´
ZRUNVKRS�RU�PDSSLQJ�VHVVLRQ��WKH�LQIRUPDWLRQ�IRU�HYHQW�PDSV�FDQ�EH�GUDZQ�IURP�DQ\�RI
WKH�PDQ\�VRXUFHV�RI�LQIRUPDWLRQ�DYDLODEOH�WR�XV��IURP�YDULRXV�IRUPV�RI�SULQWHG�DQG�DXGLR
YLVXDO�PHGLD��DV�ZHOO�DV�LQWHUYLHZV�

6WHSV�WR�FUHDWH�D�EDVLF�PDS
��� $V�ZLWK�FRJQLWLYH�PDSSLQJ�WKH�ILUVW�VWHS�LV�WR�LGHQWLI\�WKH�LVVXH�RU�WRSLF�XQGHU

FRQVLGHUDWLRQ�DQG�WR�LGHQWLI\�WKH�PDLQ�SRLQWV�RI�LQWHUHVW�

��� %UHDN�HDFK�SRLQW�GRZQ�LQWR�VKRUW��GLVWLQFW�SKUDVHV��&KDUDFWHULVH�RQH�HYHQW�SHU
FRQFHSW��/RRN�IRU�GLVWLQFW�HYHQWV�UDWKHU�WKDQ�YDJXH�SKUDVHV�RU�TXHVWLRQV�
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:KHQ�IRUPLQJ�WKH�FRQFHSWV�H[SUHVV�HYHQWV�DV�VXFFLQFWO\�DV�SRVVLEOH��:RUGV�VXFK�DV
³SUREDEO\´��³OLNHO\´��³SRVVLEO\´�HWF�VKRXOG�EH�DYRLGHG��/RRN�IRU�DQ�DFWLYH�YHUE
ZLWKLQ�WKH�VWDWHPHQW�WR�PDNHV�LW�FOHDU�WKDW�WKH�HYHQW�KDV�D�FRQVHTXHQFH��)RU
H[DPSOH�

86( '2�127�86(

PLQLPXP�ZDJH�LQWURGXFHG

DFFHSW�MRE�RIIHU

VWHUOLQJ�FULVLV

PLQLPXP�ZDJH�OLNHO\�WR�EH�LQWURGXFHG

SUREDEO\�DFFHSW�MRE�RIIHU

VLJQV�DUH�WKDW�WKHUH�PD\�EH�D�FULVLV�DV�WKH
YDOXH�RI�VWHUOLQJ�SOXPPHWV

6LQFH�WKH�SXUSRVH�RI�WKH�PRGHO�LV�WR�WKLQN�DERXW�SRVVLEOH�IXWXUH�HYHQWV�WKHQ�WKH
FRQFHSWV�VKRXOG�H[SUHVV�FXUUHQW�KDSSHQLQJV�DV�HYHQWV�ZKLFK�KDYH�DOUHDG\�KDSSHQHG�
6RXUFH�UHIHUHQFHV�DQG�DQQRWDWLRQ��LI�UHTXLUHG��VKRXOG�EH�DGGHG�LQ�DWWDFKHG�PHPR
FDUGV�IRU�FODULW\��HVSHFLDOO\�ZKHQ�ZRUNLQJ�ZLWK�PXOWLSOH�GDWD�VRXUFHV�

��� (QWHU�HDFK�FRQFHSW�RQ�WKH�PDS�DV�LW�DULVHV�RU�LGHQWLI\�LW�LQ�WKH�GDWD�VRXUFHV�

��� /RRN�DW�HDFK�FRQFHSW�LQ�WXUQ�DQG�FRQVLGHU�LWV�UHODWLRQVKLSV��/LQNV�EHWZHHQ�FRQFHSWV
JHQHUDOO\�LQGLFDWH�WKDW�RQH�FRQFHSW�µFDXVHV¶�RU�µPD\�OHDG�WR¶�DQRWKHU��,I�D�FRQFHSW
VHHPV�WR�VXSSRUW�RU�H[SODLQ�DQRWKHU��PDNH�D�OLQN��ZKLFK�DSSHDUV�DV�DQ�DUURZ�RQ
VFUHHQ��IURP�WKH�VXSSRUWLQJ�FRQFHSW�WR�WKH�RQH�LW�ZRXOG�OHDG�WR��:KHUH�D�FRQFHSW
VHHPV�WR�EH�WKH�FRQVHTXHQFH�RU�RXWFRPH�RI�DQRWKHU��PDNH�D�OLQN�LQWR�WKRVH�ZKLFK
ZRXOG�EH�RXWFRPHV��IURP�WKH�µFDXVH¶�WR�WKH�µHIIHFW¶�

��� $V�ZLWK�DQ\�IRUP�RI�PDSSLQJ��OLQNV�FDQ�EH�PDGH�DW�WKH�VDPH�WLPH�DV�HQWHULQJ�WKH
FRQFHSWV�RU�RQFH�DOO�WKH�FRQFHSWV�DUH�RQ�WKH�PDS��$JDLQ��ZKHQ�D�FKDLQ�RI�DUJXPHQW
KDV�EHHQ�EXLOW�XS�DYRLG�WKH�WHPSWDWLRQ�RI�SXWWLQJ�D�GLUHFW�OLQN�EHWZHHQ�WKH�FRQFHSWV
DW�WKH�VWDUW�DQG�HQG�RI�WKH�FKDLQ��$�PDS�ZLWK�HYHU\�FRQFHSW�OLQNHG�WR�HYHU\�RWKHU�ZLOO
QRW�VKRZ�PXFK�

��� 7KH�PDS�FDQ�QRZ�EH�HODERUDWHG�IXUWKHU��,I�DGGLWLRQDO�LQIRUPDWLRQ�FRPHV�WR�PLQG
ZKLFK�VHHPV�WR�EH�LPSRUWDQW�RU�FRQQHFWHG�WR�WKH�PDLQ�WRSLF�WKHQ�HQWHU�QHZ�FRQFHSWV
RQ�WKH�PDS��$VN�³VR�ZKDW"´�TXHVWLRQV��WR�LGHQWLI\�WKH�RXWFRPHV�RI�HYHQWV��$VN�³ZKDW
FDXVHG�WKLV�HYHQW"´�WR�LGHQWLI\�WULJJHULQJ�HYHQWV��'R�QRW�EH�DIUDLG�WR�UHSODFH�D�GLUHFW
OLQN�ZLWK�D�VXLWDEO\�OLQNHG�QHZ�FRQFHSW�ZKLFK�SURYLGHV�PRUH�LQIRUPDWLRQ�RU�WR�EUHDN
FRQFHSWV�GRZQ�LQWR�WZR�RU�PRUH�SDUWV�

��� �,W�LV�XVHIXO�WR�SULQW�WKH�PDS�RFFDVLRQDOO\�DQG�JR�RYHU�LW�PDQXDOO\�DV�WKLV�JLYHV�DQ
RSSRUWXQLW\�WR�UHIOHFW�RQ�ZKDW�KDV�EHHQ�HQWHUHG�DQG�WKH�VWUXFWXUH�RI�WKH�PDS��7KLV�LV
RIWHQ�FRQGXFLYH�WR�JDLQLQJ�LQVLJKW�RU�PRUH�LGHDV�

��� 7KH�DERYH�VWHSV�FDQ�EH�UHSHDWHG�FRQWLQXRXVO\��EXLOGLQJ�XS�WKH�PDS�DV�PRUH
LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�
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6WUXFWXULQJ�WKH�0DS
7KHUH�LV�XVXDOO\�VRPH�VRUW�RI�KLHUDUFKLFDO�VWUXFWXUH�WR�HYHQW�PDSV��PRYLQJ�IURP
WULJJHULQJ�HYHQWV�WKURXJK�WR�WKH�XOWLPDWH�RXWFRPHV��:KHQ�HQWHULQJ�FRQFHSWV�DQG
VWUXFWXULQJ�WKH�PDS�VRPH�WKLQJV�WR�FRQVLGHU�DQG�WR�ORRN�RXW�IRU�DUH�

:KDW�DUH�WKH�SRVVLEOH�RXWFRPHV"�$OZD\V�DVN�WKH�TXHVWLRQ��³VR�ZKDW"´�7KHVH
HYHQWV�ZLOO�VLW�DW�WKH�WRS��FRQFOXVLRQ��RI�WKH�FKDLQV�RI�HYHQWV�

:KDW�LV�GULYLQJ�FKDQJH"�:KLFK�IDFWRUV�RU�LQGLYLGXDOV�DUH�UHVSRQVLEOH�IRU�WKH
FKDQJHV�WKDW�DUH�RFFXUULQJ"�:K\"

:KDW�DUH�ZH�³VWXFN�ZLWK´"�:H�RIWHQ�OLNH�WR�WKLQN�WKDW��IRU�H[DPSOH��SROLFLHV�ZLOO
FKDQJH�ZLWK�D�FKDQJH�RI�JRYHUQPHQW��EXW�VRPH�WKLQJV�DUH�³LUUHYHUVLEOH´��LI�RQO\
EHFDXVH�WKH\�DUH�QRW�SROLWLFDOO\�IHDVLEO\��UDWKHU�WKDQ�WKHP�EHLQJ�D�SUDFWLFDO
LPSRVVLELOLW\��7KHVH�DUH�FRQFHSWV�ZKLFK�KDYH�VRPH�RU�DOO�RI�WKH�IROORZLQJ
FKDUDFWHULVWLFV��WKH\�KDYH�ORQJ�WHUP�LPSOLFDWLRQV��LQYROYH�KLJK�FRVW��DUH�LUUHYHUVLEOH
�ZKHQ�UHDVRQHG�WKURXJK��

:KDW�DUH�WKH�WULJJHULQJ�HYHQWV"�:KDW�VWDUWHG�WKH�ZKROH�³WKLQJ´�RII"

%H�DV�FRQVLVWHQW�DV�SRVVLEOH�ZKHQ�FDWHJRULVLQJ�DQG�VWUXFWXULQJ�WKH�PDS��'LIIHUHQW
FRQFHSW�W\SHV��VXFK�DV�WULJJHULQJ�HYHQWV��RXWFRPHV�HWF��FDQ�EH�JLYHQ�D�VHSDUDWH�VW\OH�WR
PDNH�WKHP�HDV\�WR�GLVWLQJXLVK�

7KHUH�DUH�FHUWDLQ�WKLQJV�ZKLFK�LW�LV�QRW�XVHIXO�WR�DGG�WR�RU�OHDYH�LQ�D�PRGHO�RI�WKLV�W\SH�
)RU�LQVWDQFH�LW�LV�QRW�XVXDOO\�XVHIXO�WR�DGG�JHQHUDO�HYHQW�VWDWHPHQWV��VXFK�DV�³HFRQRPLF
SHUIRUPDQFH�ZLOO�LPSURYH´��,I�DOO�RI�WKH�UHDVRQLQJ�IRU�DQ�LPSURYHPHQW�LQ�HFRQRPLF
SHUIRUPDQFH�LV�SURYLGHG�WKHQ�WKH�FRQFHSW�PLJKW�EH�XVHIXO��EXW�LW�ZRXOG�EH�UHSKUDVHG�WR
UHDG�³LPSURYHG�HFRQRPLF�SHUIRUPDQFH´�DQG�D�FKDLQ�RI�HYHQWV�ZRXOG�OHDG�XS�WR�LW��,W�LV
DOVR�QRW�XVHIXO�WR�KDYH�³RUSKDQ´�FRQFHSWV�LQ�HYHQW�PDSV��WKDW�LV�FRQFHSWV�ZKLFK�KDYH�QR
VXSSRUWLQJ�DUJXPHQW�DQG�QR�FRQVHTXHQFHV��7KHVH�FRQFHSWV�VKRXOG�HLWKHU�EH�HODERUDWHG
RU�PRYHG�LQWR�DQRWKHU�PRGHO��WR�EH�VWXGLHG�DW�D�ODWHU�GDWH��ZKHQ�QHZ�LQIRUPDWLRQ�PD\�EH
DGGHG�WR�WKHP�

$QDO\VLV�DQG�0RGHO�&KHFNLQJ
$V�\RX�EHFRPH�PRUH�IDPLOLDU�ZLWK�'HFLVLRQ�([SORUHU�\RX�ZLOO�GHYHORS�\RXU�RZQ
VHTXHQFH�RI�TXLFN�FKHFNV�WR�³WLG\�XS´�\RXU�PRGHOV�DQG�WR�FKHFN�KRZ�WKH\�DUH�VKDSLQJ
XS�LQ�WHUPV�RI�FRQWHQW�DQG�VWUXFWXUH��7KH�FRPPDQGV�XVHG�IRU�WKH�TXLFN�FKHFNV�ZKLFK�DUH
VXJJHVWHG�KHUH�DUH�H[SODLQHG�LQ�PRUH�GHWDLO�ODWHU�RQ�LQ�WKLV�8VHU¶V�*XLGH�DQG�LQ�WKH
UHIHUHQFH�PDQXDO�

7KHUH�DUH�RYHU����DQDO\VLV�FRPPDQGV�LQ�'HFLVLRQ�([SORUHU��7KHVH�UDQJH�IURP�WKH
VWUDLJKWIRUZDUG�LGHQWLILFDWLRQ�RI�WKH�³KHDGV´�DQG�³WDLOV´�LQ�WKH�PRGHO��LGHQWLI\LQJ�WKH
FRQFHSWV�DW�WKH�HQG�WRS��KHDGV��DQG�DW�WKH�EHJLQQLQJ�ERWWRP��WDLOV��RI�WKH�FKDLQV�RI
FRQFHSWV�DQG�OLQNV���WR�PRUH�FRPSOH[�DQDO\VLV�RI�WKH�GDWD�XVLQJ�PHDVXUHV�VXFK�DV
³FOXVWHULQJ´��³FHQWUDOLW\´��³GRPDLQ´�DQG�³SRWHQF\´��7KHVH�PHDVXUHV�FDQ�EH�XVHG�WR�ORRN
DW�WKH�VWUXFWXUH�RI�WKH�PRGHO�DQG�WR�DVVHVV�WKH�VLJQLILFDQFH�RI�FHUWDLQ�SLHFHV�RI�GDWD��7KH



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

PRVW�DSSURSULDWH�IRUP�RI�DQDO\VLV�LV�QRW�QHFHVVDULO\�WKH�PRVW�FRPSOH[��7KH�'HFLVLRQ
([SORUHU�IHDWXUHV�ZKLFK�DUH�XVHG�DUH�FRQWLQJHQW�RQ�WKH�SXUSRVH�WR�ZKLFK�LW�LV�EHLQJ
DSSOLHG�

4XLFN�FKHFNV
+HDGV�±�WKH�/+�FRPPDQG�OLVWV�WKH�KHDGV�LQ�D�PRGHO��+HDG�FRQFHSWV�KDYH�QR�OLQNV�JRLQJ
RXW�RI�WKHP��WKH\�KDYH�QR�FRQVHTXHQFHV��7KH\�DUH�WKH�FRQFHSWV�DW�WKH�WRS��FRQFOXVLRQ��RI
D�FKDLQ�RI�DUJXPHQW��+HDGV�DUH�RXWFRPHV��FRQFOXVLRQV��JRDOV�\RX�ZRXOG�OLNH�WR�DFKLHYH
RU�WDUJHWV�WKDW�\RX�DUH�DLPLQJ�IRU�

/LVWLQJ�WKH�KHDGV�LQ�D�PRGHO�SURYLGHV�D�TXLFN�PHDQV�RI�FKHFNLQJ�WKDW�WKH\�UHDOO\�DUH
ZKDW�WKH\�VKRXOG�EH��6RPHWLPHV�FRQFHSWV�PLJKW�DSSHDU�DV�KHDGV�VLPSO\�EHFDXVH�WKH
OLQNLQJ�LQ�WKH�PRGHO�KDV�QRW�EHHQ�FRPSOHWHG�RU�FRQVHTXHQFHV�DUH�PLVVLQJ�

7DLOV�±�WKH�/7�FRPPDQG�OLVWV�WKH�WDLOV�LQ�D�PRGHO��7DLOV�DUH�FRQFHSWV�ZKLFK�KDYH�QR
VXSSRUWLQJ�H[SODQDWLRQ��:KHQ�WDLOV�DUH�DW�WKH�EHJLQQLQJ�RI�D�FKDLQ�RI�DUJXPHQW�WKH\�DUH
VWDUWLQJ�SRLQWV��WULJJHULQJ�HYHQWV�RU�SHUKDSV�DFWLRQV�ZKLFK�KDYH�WR�EH�FDUULHG�RXW��:KHQ
WDLOV�DSSHDU�KLJKHU�XS�LQ�D�PRGHO�WKH\�SURYLGH�VXSSRUWLQJ�H[SODQDWLRQ�WR�RWKHU�FRQFHSWV
LQ�WKH�FKDLQ�RI�DUJXPHQW�

2USKDQV�±�RUSKDQV�DUH�FRQFHSWV�ZKLFK�DUH�QRW�FRQQHFWHG�WR�DQ\�RWKHU�FRQFHSWV�LQ�WKH
PRGHO��7KH�RUSKDQ�FRPPDQG�ZLOO�OLVW�WKHP��$V�ZLWK�OLVWLQJ�WKH�KHDGV�DQG�WDLOV�LQ�D
PRGHO��OLVWLQJ�WKH�RUSKDQV�SURYLGHV�D�TXLFN�PHDQV�RI�FKHFNLQJ�WKDW�FRQFHSWV�ZKLFK
VKRXOG�EH�OLQNHG�LQWR�WKH�PRGHO�KDYH�QRW�EHHQ�PLVVHG�

/LVWLQJ�VW\OHV�±�7KH�/��VW\OHQDPH!�FRPPDQG�ZLOO�OLVW�DOO�RI�WKH�FRQFHSWV�FRGHG�ZLWK�D
SDUWLFXODU�VW\OH��H�J��/�JRDOV��7KLV�SURYLGHV�D�TXLFN�PHDQV�RI�FKHFNLQJ�WKDW�FRQFHSWV�DUH
EHLQJ�VKRZQ�ZLWK�WKH�FRUUHFW�VW\OH�

/LVWLQJ�VHWV���7KH�/��VHWQDPH!�FRPPDQG�ZLOO�OLVW�DOO�RI�WKH�FRQFHSWV�DWWULEXWHG�WR�D
SDUWLFXODU�VHW��H�J��/�SURGXFWLRQ��&RQFHSWV�FDQ�DSSHDU�LQ�PRUH�WKDQ�RQH�VHW�EXW�FDQ�RQO\
KDYH�RQH�VW\OH�

&OXVWHUV�±�FOXVWHU�DQDO\VLV�FDQ�EH�XVHG�WR�LGHQWLI\�KLHUDUFKLFDO�FOXVWHUV�DQG�³LVODQG´
�GLUHFWLRQDO��FOXVWHUV��7KH�W\SH�RI�DQDO\VLV�SHUIRUPHG�LV�FRQWUROOHG�WKURXJK�WKH�DQDO\VLV
PHQX��FOXVWHU�RSWLRQV�LWHP��&OXVWHUV�WHQG�WR�IRFXV�RQ�SDUWLFXODU�WRSLFV�RU�WKHPHV��VR�WKH\
DUH�JURXSV�RI�UHODWHG�LGHDV�

)RU�D�TXLFN�FKHFN�RQ�PRGHO�VWUXFWXUH�WKH�XVH�RI�LVODQG�FOXVWHUV��LGHQWLILHG�E\�FKHFNLQJ
WKH�RSWLRQ�IRU�³GLUHFW���DOO�GLUHFWLRQV´��SURYLGHV�D�PHDQV�RI�FKHFNLQJ�WKDW�PRGHO�WKHPHV
DUH�DSSURSULDWHO\�VHSDUDWHG�RU�OLQNHG��0DS�HDFK�FOXVWHU�WR�YLHZ�WKH�FRQWHQWV��H�J��PDS
FOXVWHU���



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

6LPSOH�DQDO\VLV
'RPDLQ�±�GRPDLQ��DQG�FHQWUDO��DQDO\VLV�ORRNV�DW�WKH�FRQQHFWLYLW\�RI�FRQFHSWV��7KH
GRPDLQ�DQDO\VLV�DQDO\VHV�WKH�OLQNV�LPPHGLDWHO\�DURXQG�HDFK�FRQFHSW��WR�RQH�OHYHO�RI
OLQNV�

:KDW�GRHV�WKLV�DQDO\VLV�WHOO�\RX"�'RPDLQ�DQDO\VLV�LV�XVHG�WR�LGHQWLI\�³EXV\´�FRQFHSWV�LQ
D�PRGHO��&RQFHSWV�ZKLFK�KDYH�HLWKHU�D�KLJK�QXPEHU�RI�OLQNV�JRLQJ�LQWR�WKHP��KLJKO\
HODERUDWHG��RU�KDYH�D�KLJK�QXPEHU�RI�OLQNV�JRLQJ�RXW�RI�WKHP��D�ODUJH�QXPEHU�RI
FRQVHTXHQFHV���7KHVH�WHQG�WR�EH�NH\�LVVXHV�LQ�D�PRGHO�

&HQWUDO�±�FHQWUDO�DQDO\VLV�JRHV�IXUWKHU�WKDQ�GRPDLQ�DQDO\VLV�LQ�WKDW�LV�EULQJV�LQ�WKH
ZLGHU�FRQWH[W�RI�WKH�FRQFHSWV��,W�ORRNV�DW�WKHLU�FRQQHFWLYLW\�WR�D�VSHFLILHG�OHYHO�RI
OLQNDJHV�EH\RQG�WKH�³FHQWUDO´�FRQFHSWV��,W�LV�UDWKHU�OLNH�ORRNLQJ�DW�WKH�ULSSOHV�LQ�D�SRQG
DQG�WKH�LQIOXHQFH�RU�HIIHFW�RI�D�FRQFHSW�LQ�LWV�ZLGHU�VHWWLQJ�

&RWDLO�±�FRWDLO�DQDO\VLV�ORRNV�IRU�WKH�³FRPSRVLWH�WDLOV´�LQ�D�PRGHO��WKDW�LV�FRQFHSWV�ZLWK
WZR�RU�PRUH�RXWFRPHV��,Q�JHQHUDO�FRWDLOV�DUH�LQWHUHVWLQJ�EHFDXVH�WKH\�KDYH�PXOWLSOH
FRQVHTXHQFHV��WKH\�DUH�EUDQFK�SRLQWV�LQ�WKH�OLQHV�RI�DUJXPHQW��,Q�DQ�HYHQW�PDS�D
WULJJHULQJ�HYHQW��ZKLFK�LV�D�FRWDLO��ZLWK�PXOWLSOH�SRVVLEOH�RXWFRPHV�PLJKW�IRUP�WKH�EDVLV
RI�WZR�VFHQDULRV�DERXW�SRVVLEOH�IXWXUH�HYHQWV��,Q�FRJQLWLYH�PDSSLQJ�DQG�VWUDWHJLF
GHYHORSPHQW�FRWDLOV��DQG�LQ�SDUWLFXODU�³SRWHQW´�FRWDLOV��DUH�LQWHUHVWLQJ�EHFDXVH�WKH\�FDQ
LQGLFDWH�WKH�VLQJOH�DFWLRQV�ZKLFK�PD\�DOORZ�PXOLWSOH�JRDOV�WR�EH�DFKLHYHG�

+LHVHW�DQG�SRWHQW���KLHVHW�DQG�SRWHQW�DQDO\VLV�DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RQH�DQRWKHU�
7KH�KLHVHW�DQDO\VLV��ZKLFK�LV�SHUIRUPHG�ILUVW��LGHQWLILHV�KLHUDUFKLFDO�VHWV��7KHVH�FDQ�EH
WKRXJKW�RI�DV�D�VHULHV�RI�³WHDU�GURSV´��ZKLFK�DUH�PDGH�XS�RI�DOO�RI�WKH�FRQFHSWV�ZKLFK
VXSSRUW��H[SODLQ��WKH�FRQFHSWV�LQ�D�VHHG�VHW��6R��IRU�H[DPSOH��LI�\RX�XVH�WKH�VHW�³JRDOV´
DV�WKH�VHHG�VHW��WKHQ�DOO�RI�WKH�FRQFHSWV�ZKLFK�VXSSRUW�HDFK�LQGLYLGXDO�FRQFHSW�LQ�WKH�VHWV
JRDOV��ZLOO�EH�LGHQWLILHG�DQG�SXW�LQWR�D�VHULHV�RI�KLHVHWV��3RWHQW�DQDO\VLV�LV�WKHQ�XVHG�WR
ILQG�WKH�RYHUODSV�LQ�WKHVH�KLHVHWV��WKDW�LV�WKH�FRQFHSWV�ZKLFK��LQ�WKLV�H[DPSOH��DUH
PHPEHUV�RI�PRUH�WKDQ�RQH�KLHVHW�DQG�WKHUHIRUH�VXSSRUW�PRUH�WKDQ�RQH�RI�WKH�JRDOV��%\
GHILQLWLRQ��LI�D�FRQFHSW�LV�LQ�PRUH�WKDQ�RQH�KLHVHW��WKHQ�LW�LV�DOVR�D�FRWDLO�

0HUJLQJ�PRGHOV
0HUJLQJ�WZR�RU�PRUH�PRGHOV�WRJHWKHU�LV�D�FRPPRQ�UHTXLUHPHQW��DQG�'HFLVLRQ�([SORUHU
SURYLGHV�IDFLOLWLHV�WR�DVVLVW�ZLWK�WKLV��0HUJLQJ�PRGHOV�FDQ�QHYHU�EH�D�WUXO\�DXWRPDWLF
SURFHVV�±�\RX�ZLOO�DOZD\V�KDYH�WR�ORRN�DW�WKH�GDWD�WR�ILQG�FRPPRQ�DUHDV�±�EXW�WKH�EHQHILW
LV�WKDW�\RX�JHW�WR�NQRZ�WKH�GDWD�ZHOO�

7R�PHUJH�PRGHOV��WKH�IROORZLQJ�DFWLRQV�DUH�QHFHVVDU\�

�� 5HQXPEHU�HDFK�PRGHO�WR�GLIIHUHQW�QXPEHU�UDQJHV��XVLQJ�WKH�UHQ�FRPPDQG�

�� 6HOHFW�DOO�FRQFHSWV�WR�EH�WUDQVIHUUHG�LQWR�WKH�FRPSRVLWH�PRGHO��XVLQJ�WKH�6&� �/
FRPPDQG�



+RZ�GR�,�XVH�'HFLVLRQ�([SORUHU"

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

�� &RS\�WKH�VHOHFWHG�FRQFHSWV�WR�WKH�FOLSERDUG�XVLQJ�HLWKHU�WKH�(GLW�PHQX�RU�FRPPDQG
OLQH�YHUVLRQ�RI�WKH�&RS\�FRPPDQG�

�� 6ZLWFK�WR�WKH�FRPSRVLWH�PRGHO��LW�LV�EHVW�WR�FUHDWH�D�QHZ�RQH�

�� 3DVWH�IURP�WKH�FOLSERDUG�XVLQJ�WKH�(GLW�PHQX�3DVWH�LWHP��,W�PD\�EH�SUHIHUDEOH�WR
SDVWH�WKH�VW\OHV�IURP�WKH�ILUVW�PRGHO��DQG�RQO\�WKH�FRQWHQW�IURP�WKH�RWKHUV�

7KHQ��WKH�SURFHVV�RI�JHWWLQJ�WR�NQRZ�\RXU�GDWD�EHJLQV��)LQG�FRPPRQ�ZRUGV��XVLQJ�WKH
)LQG�FRPPDQG��DQG�FRPSDUH�WKH�FRQWH[W�RI�HDFK�FRQFHSW��%HZDUH�RI�WKH�VDPH�ZRUGLQJ
PHDQLQJ�GLIIHUHQW�WKLQJV�±�\RX�PD\�OLNH�WR�HGLW�WKHP�IRU�FODULW\��8VH�WKH�³EULQJ�OD\RXW
IURP�YLHZ´�IDFLOLW\�WR�JHW�WZR�PDSV�RQ�WKH�VDPH�GLVSOD\��0HUJH�FRQFHSWV�WKDW�DUH
³LGHQWLFDO´�LQ�PHDQLQJ��PHUJH�FRPPDQG���7KLV�ZLOO�FUHDWH�EULGJHV�EHWZHHQ�WKH
LQGLYLGXDO�PRGHOV��$V�WKH�PRGHOV�EHFRPH�OLQNHG�XVH�WKH�VWDQGDUG�WRROV��OLNH�PDSSLQJ
FOXVWHUV��WR�LGHQWLI\�PRUH�VLPLODULWLHV�LQ�WKH�PDSV�



%DVLF�0DS�2SWLRQV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

%DVLF�0DS�2SWLRQV
7KLV�VHFWLRQ�SURYLGHV�LQVWUXFWLRQV�RQ�WKH�IDFLOLWLHV�QHHGHG�WR
VWDUW�D�PDS�IURP�WKH�EHJLQQLQJ�DQG�EXLOG�RQ�LW�IURP�WKHUH�

(QWHULQJ�&RQFHSWV�LQWR�WKH�0RGHO
&RQFHSWV��VKRUW�SKUDVHV�GHVFULELQJ�DQ�LGHD��DUH�WKH�EDVLF�EXLOGLQJ�EORFNV�RI�PRGHOV�
FRQVHTXHQWO\�WKHUH�DUH�VHYHUDO�ZD\V�WR�FUHDWH�WKHP�

8VLQJ�WKH�PRXVH�WR�HQWHU�FRQFHSWV

0RYH�WKH�PRXVH�WR�WKH�VSDFH�LQ�WKH�ZLQGRZ�ZKHUH�WKH�QHZ�FRQFHSW�LV�WR�DSSHDU�DQG
GRXEOH�FOLFN�ZLWK�WKH�OHIW�EXWWRQ��$�QXPEHU�ZLOO�DSSHDU�RQ�WKH�VFUHHQ��7KH�PRXVH�SRLQWHU
ZLOO�FKDQJH�WR�DQ�µ,�EHDP¶�LQGLFDWLQJ�WH[W�HGLWLQJ�PRGH�DQG�W\SH�LQ�WH[W��7KH�WH[W�FXUVRU
ZLOO�EH�IODVKLQJ�QH[W�WR�WKH�QXPEHU�SURYLGHG��7\SH�LQ�WKH�FRQFHSW�WH[W��$V�\RX�W\SH
'HFLVLRQ�([SORUHU�ZLOO�ZRUG�ZUDS�DSSURSULDWHO\��$IWHU�HQWHULQJ�WKH�FRQFHSW
V�WH[W��FOLFN
ZLWK�WKH�PRXVH�DZD\�IURP�WKH�FRQFHSW��RU�SUHVV�H�WR�LQGLFDWH�FRPSOHWLRQ�RI�WH[W
HQWU\��7R�FDQFHO�WKH�QHZ�FRQFHSW��SUHVV�A�DQG�LW�ZLOO�EH�UHPRYHG��A�LV�JHQHUDOO\
XVHG�WR�FDQFHO�DFWLYLWLHV�

8VLQJ�WKH�NH\ERDUG

1RWH� 7KH�PRXVH�HQWU\�PRGH�LV�WKH�UHFRPPHQGHG�PRGH��DV�LW�LV�HDV\�WR�OLQN�XS�QHZ�FRQFHSWV
WR�WKRVH�H[LVWLQJ�RQ�WKH�VFUHHQ�

7\SH�DQ�µ ¶�FKDUDFWHU�DQG�WKHQ�W\SH�WKH�WH[W�UHTXLUHG��)RU�H[DPSOH� WKLV�LV�D�FRQFHSW�
7KH�FRPPDQG�OLQH��DW�WKH�ERWWRP�RI�WKH�ZLQGRZ��ZLOO�DSSHDU�DV�VRRQ�DV�WKH� �NH\�LV
SUHVVHG�DQG�ZLOO�UHPDLQ�XQWLO�WKH�H�NH\�LV�SUHVVHG��$IWHU�SUHVVLQJ�WKH�H�NH\��WKH
SURJUDP�ZLOO�ILQG�DQ�DSSURSULDWH�SRVLWLRQ�RQ�WKH�VFUHHQ�DQG�SODFH�WKH�FRQFHSW�WKHUH��,W
PD\�EH�GLIILFXOW�WR�ORFDWH�WKH�FRQFHSW�LI�WKH�VFUHHQ�LV�DOUHDG\�IXOO��7KH�FRQFHSW�PD\
GLVDSSHDU�XQGHU�DQRWKHU�RU�EH�SODFHG�MXVW�RII�WKH�VFUHHQ��7R�ILQG�WKH�FRQFHSW�ZKHQ�WKLV
RFFXUV��WU\�OLQNLQJ�WKH�FRQFHSW�WR�ZKDWHYHU�LV�DSSURSULDWH�DQG�WKH�DUURZ�ZLOO�SURYLGH
VRPH�LQGLFDWLRQ��+RZHYHU��VHOHFWLQJ�D�FRQFHSW�DOUHDG\�RQ�WKH�VFUHHQ�EHIRUH�HQWHULQJ
DQRWKHU�RQH�YLD�WKH�NH\ERDUG�ZLOO�HQVXUH�WKDW�LW�LV�SRVLWLRQHG�QHDUE\��)RU�IXUWKHU
LQIRUPDWLRQ�RQ�KRZ�WR�OLQN�XVLQJ�WKH�NH\ERDUG�SOHDVH�UHIHU�WR�WKH�VHFWLRQ�GHDOLQJ�ZLWK
OLQNLQJ�DQG�XQOLQNLQJ�FRQFHSWV�
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�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

(GLWLQJ�FRQFHSWV
0RYH�WKH�PRXVH�RYHU�WKH�FRQFHSW�LQ�TXHVWLRQ�DQG�GRXEOH�FOLFN��7KH�µ,�EHDP¶�FXUVRU
VKRXOG�DSSHDU�DQG�WKH�FRQFHSW�FDQ�EH�HGLWHG��7KH�E�DQG�Z[\]�FXUVRU�NH\V
DOORZ�IDVW�PRYHPHQW�EHWZHHQ�ZRUGV�DQG�WKH�J�DQG�G�NH\V�WDNH�WKH�FXUVRU�WR�WKH
EHJLQQLQJ�DQG�HQG�RI�WKH�OLQH��RU�EHJLQQLQJ�DQG�HQG�RI�D�FRQFHSW�LI�SUHVVHG�WZLFH��
2WKHUZLVH��XVH�WKH�FXUVRU�WR�ORFDWH�WKH�SODFH�WR�EH�FKDQJHG�RU�DGGHG�WR��XVH�WKH
]�%DFNVSDFH��RU�F�NH\V�DV�DSSURSULDWH��:KHQ�WKH�HGLWLQJ�LV�FRPSOHWH��SUHVV�WKH
H�NH\�WR�HQG�WKH�HGLWLQJ�RU�FOLFN�RQ�WKH�PRXVH��OHIW�EXWWRQ��DZD\�IURP�WKH�FRQFHSW�
7R�FDQFHO�WKH�FKDQJHV��SUHVV�A�DQG�WKH�RULJLQDO�WH[W�ZLOO�EH�UHVWRUHG�

:KHQ�HGLWLQJ�FRQFHSWV�LQ�D�VFDOHG�YLHZ��VHH�³6FDOHG�9LHZV´��S����ZKHUH�WKH�FRQFHSW
WH[W�KDV�EHFRPH�WRR�VPDOO�WR�UHDG��WKH�FRQFHSW�WH[W�ZLOO�DSSHDU�LQ�WKH�FRPPDQG�OLQH�VR
WKDW�LW�LV�UHDGDEOH��0RYH�WKH�µ,�EHDP¶�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�HGLW�DQG�FOLFN�WR
SRVLWLRQ�WKH�WH[W�FXUVRU��7KH�OHIW�DQG�ULJKW�FXUVRU�DUURZV�FDQ�DOVR�EH�XVHG�WR�PRYH�DERXW
WKH�FRQFHSW�WH[W�LQ�WKH�FRPPDQG�OLQH��:KHQ�HGLWLQJ�LV�FRPSOHWHG��SUHVV�H�RU�FOLFN
ZLWK�WKH�PRXVH�DZD\�IURP�WKH�FRQFHSW��:KHQ�DVNHG�WR�FRQILUP�WKH�FKDQJH��FOLFN�RQ
µ<HV¶�LI�VDWLVILHG�ZLWK�WKH�FKDQJHV�PDGH�DQG�µ1R¶�LI�QRW�DQG�WKH�FRQFHSW�ZLOO�UHPDLQ
XQFKDQJHG�

'HOHWLQJ�D�FRQFHSW
7KHUH�DUH�VHYHUDO�PHWKRGV�RI�GHOHWLQJ�FRQFHSWV�WR�PDNH�LW�DV�HDV\�DV�SRVVLEOH�LQ�DQ\
FLUFXPVWDQFH��0RVW�PHWKRGV�UHTXLUH�WKDW�WKH�FRQFHSW�RU�FRQFHSWV�DUH�VHOHFWHG��VHH
³6HOHFWLQJ�&RQFHSWV´��S����DQG�XVH�HLWKHU�WKH�NH\ERDUG�RU�WKH�PRXVH�

8VLQJ�WKH�PRXVH��

0DLQ�PHQX 6HOHFW�WKH�FRQFHSW�V��WKHQ�JR�WR�WKH�µ(GLW¶
PHQX�DQG�VHOHFW�µ'HOHWH¶�

6KRUWFXW�PHQX &OLFN�ZLWK�WKH�ULJKW�PRXVH�EXWWRQ�RYHU�WKH
FRQFHSW�WKHQ�VHOHFW�WKH�µ'HOHWH¶�RSWLRQ�

7RROEDU 7KH�VWDQGDUG�WRROEDU�VHW�GRHV�QRW�LQFOXGH�D
GHOHWH�EXWWRQ��,W�FDQ�EH�DGGHG�WR�D�WRROEDU�LI
UHTXLUHG�

8VLQJ�WKH�NH\ERDUG�

.H\ERDUG 6HOHFW�WKH�FRQFHSW�V��WKHQ�SUHVV�WKH�F�NH\�
7KLV�LV�SUREDEO\�WKH�TXLFNHVW�PHWKRG�

&RPPDQG�OLQH 7\SH�'�DQG�WKH�FRQFHSW�QXPEHU��7KLV�LV
XVHIXO�LI�WKH�FRQFHSW�LV�QRW�RQ�WKH�FXUUHQW�PDS�



%DVLF�0DS�2SWLRQV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

8QGHOHWLQJ�D�FRQFHSW
7R�UHWULHYH�D�FRQFHSW�WKDW�KDV�EHHQ�DFFLGHQWDOO\�GHOHWHG��PRYH�WKH�PRXVH�WR�WKH�µ(GLW¶
PHQX�DQG�WKHQ�VHOHFW�WKH�µ8QGHOHWH�FRQFHSW¶�RSWLRQ��7KLV�LV�DOVR�DYDLODEOH�RQ�WKH
VKRUWFXW�PHQX��1RWH�WKDW�OLQNV�FDQQRW�EH�XQGHOHWHG�

/LQNLQJ�DQG�8QOLQNLQJ�&RQFHSWV
$�OLQN�LV�WKH�DUURZ�RU�OLQH�EHWZHHQ�WZR�RU�PRUH�FRQFHSWV��,W�LV�JHQHUDOO\�XVHG�WR�DGG
PHDQLQJ��IRU�H[DPSOH�LQGLFDWLQJ�D�UHODWLRQVKLS�EHWZHHQ�FRQFHSWV�RU�LOOXVWUDWLQJ�D�FKDLQ
RI�DUJXPHQW��7KHUH�DUH�VHYHUDO�W\SHV�RI�OLQNV��RI�ZKLFK�WKH�PRVW�FRPPRQO\�XVHG�
µFDXVDO¶��ZLOO�EH�FRPPHQWHG�RQ�EHORZ��&DXVDO�OLQNV�DUH�LQWHUSUHWHG�DV�UHSUHVHQWLQJ�µPD\
OHDG�WR¶�RU�µLV�H[SODLQHG�E\¶��7KXV��ZKHUH�WKH�FRQFHSW�µVHH�LW�LV�UDLQLQJ¶�LV�OLQNHG�WR�µWDNH
DQ�XPEUHOOD¶�LW�ZRXOG�EH�UHDG�DV�µVHH�WKDW�LW�LV�UDLQLQJ�PD\�OHDG�WR�WDNH�DQ�XPEUHOOD¶�

7KHUH�DUH�VHYHUDO�PHWKRGV�DYDLODEOH�IRU�OLQNLQJ�FRQFHSWV�

/LQNLQJ�FRQFHSWV�WKDW�DUH�RQ�WKH�VFUHHQ�XVLQJ�D�PRXVH
7R�FUHDWH�DQ�DUURZ�OLQNLQJ�RQH�FRQFHSW�WR�DQRWKHU�VHOHFW�WKH�FRQFHSW�WKDW�LV�WR�EH�OLQNHG
WR�WKH�RWKHU��L�H��WKH�FRQFHSW�DW�WKH�WDLO�RI�WKH�DUURZ���KROG�GRZQ�WKH�OHIW�PRXVH�EXWWRQ�RQ
WKH�FRQFHSW��$V�\RX�PRYH�WKH�PRXVH��WKH�PRXVH�SRLQWHU�ZLOO�FKDQJH�WR�D�µ"¶�V\PERO
µDVNLQJ¶�ZKHUH�WKH�OLQN�LV�WR�EH�GLUHFWHG��.HHSLQJ�WKH�PRXVH�EXWWRQ�GRZQ��PRYH�WKH�µ"¶
XVLQJ�WKH�PRXVH�XQWLO�LW�LV�RYHU�WKH�RWKHU�FRQFHSW��D�GRWWHG�ER[�ZLOO�DSSHDU�DURXQG�WKDW
FRQFHSW��WKHQ�UHOHDVH�WKH�PRXVH�EXWWRQ��7KH�/LQN�3URSHUW\�(GLWRU�ZLOO�DSSHDU��ZKHUH�WKH
GLUHFWLRQ�RI�D�OLQN�FDQ�EH�VHW�DQG�WKH�OLQN�PDGH�QHJDWLYH��VHH�UHOHYDQW�VHFWLRQV�EHORZ��
&OLFN�RQ�WKH�µ2.¶�EXWWRQ�DQG�DQ�DUURZ�ZLOO�DSSHDU�RQ�WKH�VFUHHQ�EHWZHHQ�WKH�FRQFHSWV�

,W�LV�SRVVLEOH�WR�WXUQ�RII�WKH�/LQN�3URSHUW\�(GLWRU�GLDORJ�VR�WKDW�LW�QR�ORQJHU
DXWRPDWLFDOO\�DSSHDUV�ZKHQ�OLQNV�DUH�PDGH�E\�XVLQJ�WKH�µ&RQWURO¶�PHQX�µ3UHIHUHQFHV¶
LWHP��WKHQ�XQGHU�µ3URPSWV¶�GHVHOHFWLQJ�WKH�µ8VH�/LQN�6HOHFWRU¶�RSWLRQ��(YHQ�ZKHQ
WXUQHG�RII�WKH�GLDORJ�FDQ�EH�IRUFHG�WR�DSSHDU�E\�KROGLQJ�GRZQ�WKH�E�NH\�ZKHQ
FUHDWLQJ�D�OLQN�

/LQNLQJ�FRQFHSWV�XVLQJ�WKH�NH\ERDUG
$QRWKHU�PHWKRG�WR�OLQN�WZR�FRQFHSWV�WRJHWKHU�LV�WR�W\SH�;���<��WKH�FRPPDQG�OLQH�ZLOO
DXWRPDWLFDOO\�DSSHDU��ZKHUH�;�LV�WKH�µIURP¶�FRQFHSW�DQG�<�LV�WKH�µWR¶�FRQFHSW�L�H��IURP
;�WR�<��$JDLQ�DQ�DUURZ�ZLOO�DSSHDU�RQ�VFUHHQ��)RU�H[DPSOH�������ZLOO�SXW�D�OLQN�IURP
FRQFHSW����WR�FRQFHSW�����7KLV�PHWKRG�LV�IXOO\�GHVFULEHG�LQ�WKH�+HOS��SUHVV�O��DQG�WKH
5HIHUHQFH�0DQXDO�
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&KDQJLQJ�WKH�GLUHFWLRQ�RI�WKH�OLQN
,I�WKH�GLUHFWLRQ�RI�WKH�OLQN�QHHGV�WR�EH�UHYHUVHG��SHUKDSV�EHFDXVH�LW�KDV�EHHQ�ZURQJO\
OLQNHG�RU�WKH�UHDVRQLQJ�KDV�FKDQJHG��WKHQ�D
GRXEOH�FOLFN�RQ�WKH�OLQN��VRPHZKHUH�DERXW
WKH�PLGGOH�LV�UHFRPPHQGHG��ZLOO�FDXVH�WKH
/LQN�3URSHUW\�(GLWRU�WR�DSSHDU�LQ�WKH
PLGGOH�RI�WKH�VFUHHQ��7R�FKDQJH�WKH
GLUHFWLRQ�RI�WKH�DUURZ�FOLFN�WKH�DUURZ
EXWWRQ�EHWZHHQ�WKH�QXPEHUV�RI�WKH�WZR
FRQFHSWV�EHLQJ�OLQNHG��,Q�WKH�H[DPSOH�WKLV
ZRXOG�FKDQJH�WKH�DUURZ�WR�SRLQW�WRZDUGV
���

/LQN�W\SHV
7KH�GURS�GRZQ�OLVW�LQ�WKH�GLDORJ�FRQWDLQV�WKH�DYDLODEOH�OLQN�VW\OHV��,Q�DGGLWLRQ�WR�FDXVDO
OLQNV��D�PRGHO�VWDUWV�ZLWK�RWKHU�W\SHV�VXFK�DV�7HPSRUDO��7KHVH�DUH�IRU�VSHFLDO�SXUSRVHV��
IRU�VLPSOH�PDSSLQJ�MXVW�XVLQJ�FDXVDO�OLQNV�LV�JHQHUDOO\�DGYLVHG�DV�WKH\�DUH�WKH�PRVW
FRPPRQ�DQG�PRVW�RI�WKH�DQDO\VLV�KDYH�EHHQ�GHVLJQHG�ZLWK�WKHP�LQ�PLQG��&RQQRWDWLYH
OLQNV�DUH�µEL�GLUHFWLRQDO¶��7KH\�VKRXOG�EH�XVHG�ZLWK�FDUH�DV�WKH\�FDQ�FDXVH�FRQIXVLRQ�LQ
VRPH�RI�WKH�DQDO\VLV��<RX�FDQ�GHILQH�\RXU�RZQ�OLQN�VW\OHV�ZLWK�DWWULEXWHV�VXFK�DV
WKLFNQHVV��7KLV�LV�GRQH�XVLQJ�WKH�(GLW�EXWWRQ��DQG�LV�IXOO\�H[SODLQHG�LQ�WKH�5HIHUHQFH
0DQXDO�DQG�+HOS�

1HJDWLYH�OLQNV
7KH�/LQN�7\SH�6HOHFWRU�ER[�DOVR�DOORZV�QHJDWLYH�OLQNV�WR�EH�PDGH��1HJDWLYH�OLQNV�DOORZ
WKRVH�LGHDV�WKDW�OHDG�WR�WKH�RSSRVLWH�RI�WKH�QH[W�LGHD�WR�EH�OLQNHG��)RU�H[DPSOH��D�PRGHO
EXLOGHU�PD\�ZLVK�WR�OLQN�³QRWLFH�LW�LV�VXQQ\´�QHJDWLYHO\�WR�³WDNH�DQ�XPEUHOOD´��%\
DFWLYDWLQJ�WKH�/LQN�7\SH�6HOHFWRU�DQG�VHOHFWLQJ�WKH�µ1HJDWLYH¶�FKHFNER[�D�QHJDWLYH�VLJQ
ZLOO�DSSHDU�E\�WKH�DUURZ��&OLFN�RQ�µ2.¶�WR�FRPSOHWH�WKH�OLQN�

:KHQ�FUHDWLQJ�D�OLQN�XVLQJ�WKH�PRXVH�D�QHJDWLYH�OLQN�FDQ�EH�VSHFLILHG�E\�KROGLQJ�GRZQ
WKH�M�NH\�

$OWHUQDWLYHO\�HQWHULQJ�;�<�RQ�WKH�FRPPDQG�OLQH�ZLOO�HQVXUH�WKDW�D�QHJDWLYH�OLQN�DSSHDUV
IURP�FRQFHSW�;�WR�WKH�RSSRVLWH�SROH�RI�FRQFHSW�<��&RPPDQG�OLQH�HQWU\�LV�IXOO\
GHVFULEHG�LQ�WKH�+HOS�ODQG�WKH�5HIHUHQFH�0DQXDO�

'HOHWLQJ�OLQNV
/LQNV�FDQ�EH�GHOHWHG�E\�FOLFNLQJ�RQ�WKH�OLQN�WR�VHOHFW�LW��VPDOO�ER[HV�ZLOO�DSSHDU�DW�HDFK
HQG��DQG�SUHVVLQJ�WKH�F�NH\��6HOHFWLQJ�WKH�OLQN�WKHQ�GRXEOH�FOLFNLQJ�RQ�LW�ZLOO�GLVSOD\
WKH�/LQN�3URSHUW\�(GLWRU�DQG�FOLFNLQJ�RQ�WKH�µ'HOHWH¶�EXWWRQ�ZLOO�UHPRYH�WKH�OLQN��7KH
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(GLW�PHQX�/LQN�3URSHUWLHV�LWHP�DOVR�DFWLYDWHV�WKH�/LQN�3URSHUW\�(GLWRU��7KH�VKRUWFXW
PHQX�DOVR�SURYLGHV�WKLV�IXQFWLRQ��7R�GHOHWH�OLQNV�IURP�WKH�FRPPDQG�OLQH�ORRN�XS�WKH
µ'/¶�FRPPDQG�LQ�+HOS�O�RU�LQ�WKH�5HIHUHQFH�0DQXDO�

$GGLQJ�PRUH�WKDQ�RQH�OLQN�DW�RQFH
)RU�GHWDLOV�RQ�DGGLQJ�PRUH�WKDQ�RQH�OLQN�DW�RQFH�ORRN�XS�WKH�µ�¶�FRPPDQG�LQ�+HOS�O
RU�LQ�WKH�5HIHUHQFH�0DQXDO�

)LVKLQJ�UHHO�OLQNV
7KHUH�PD\�EH�WLPHV��HVSHFLDOO\�ZKHQ�ZRUNLQJ�LQ�QRUPDO�VL]HG�YLHZV�LQ�ODUJH�PDSV��ZKHQ
FRQFHSWV�DUH�SODFHG�RII�WKH�VFUHHQ�ZKLOH�VWLOO�EHLQJ�SDUW�RI�WKH�PDS�DQG�DUH�RQO\�YLVLEOH
E\�WKH�ORQJ�DUURZV�EHWZHHQ�WKHP��5DWKHU�WKDQ�KDYLQJ�WR�PRYH�DURXQG�WKH�PDS�WR�ORRN�DW
RU�UHSRVLWLRQ�WKHVH�FRQFHSWV��WKH\�FDQ�EH�µILVKHG¶�RU�EURXJKW�LQWR�D�VSHFLILF�ORFDWLRQ
XVLQJ�WKH�µILVKLQJ�UHHO¶�OLQN�IDFLOLW\��&RQWURO�RYHU�WKH�ORFDWLRQ�RI�WKH�µILVKHG¶�FRQFHSW�LV
DFKLHYHG�E\�SODFLQJ�WKH�PRXVH�SRLQWHU�RQ�WKH�DUURZ�LQ�TXHVWLRQ�DW�WKH�SRVLWLRQ�ZKHUH�WKH
FRQFHSW�LV�WR�DSSHDU��+ROG�GRZQ�WKH�E�NH\�ZKLOH�FOLFNLQJ�WKH�OHIW�PRXVH�EXWWRQ�DQG
WKH�DUURZ�FKDQJHV�IURP�EHLQJ�WKH�GHIDXOW�ZKLWH�RU�EODFN�WR�D�UHG�JUHHQ�FRPELQDWLRQ��7KH
FRQFHSW�DW�WKH�JUHHQ�HQG�RI�WKH�DUURZ�ZLOO�UHPDLQ�LQ�LWV�FXUUHQW�SRVLWLRQ�ZKHUHDV�WKH
FRQFHSW�DW�WKH�UHG�HQG�ZLOO�EH�PRYHG�WR�ZKHUH�WKH�PRXVH�SRLQWHU�LV��,I�WKH�FRORXUV�QHHG
WR�EH�WUDQVSRVHG��L�H��WKH�RWKHU�FRQFHSW�LV�WR�EH�PRYHG��WKHQ�FOLFN�RQFH�PRUH�ZLWK�WKH�OHIW
EXWWRQ�DQG�WKH�FRORXUV�ZLOO�VZDS�DURXQG��7R�PRYH�WKH�FRQFHSW�FOLFN�WKH�ULJKW�PRXVH
EXWWRQ��7KH�FRQFHSW�ZLOO�QRZ�DSSHDU�LQ�WKH�VHOHFWHG�SRVLWLRQ��7KLV�PD\�WDNH�VRPH
SUDFWLFH�EXW�LV�D�IDVW�DQG�HIILFLHQW�ZD\�WR�PRYH�FRQFHSWV�DURXQG�WKH�VFUHHQ�

6HOHFWLQJ�&RQFHSWV
7KLV�LV�D�EDVLF�SURFHGXUH�IRU�PDQ\�RI�WKH�RSHUDWLRQV�ZLWKLQ�'HFLVLRQ�([SORUHU��7R�VHOHFW
D�FRQFHSW��FOLFN�RQFH�RQ�LW�ZLWK�WKH�OHIW�EXWWRQ�DQG�D�ER[�ZLOO�DSSHDU�DURXQG�WKH�FRQFHSW�
7KLV�SURFHGXUH�FDQ�EH�XVHG�WR�VHOHFW�PRUH�WKDQ�RQH�FRQFHSW�E\�KROGLQJ�GRZQ�WKH�M
NH\�ZKLOH�VHOHFWLQJ�HDFK�FRQFHSW��7KH�ER[�DURXQG�WKH�FRQFHSWV�LQGLFDWHV�WKDW�WKH
FRQFHSW�KDV�EHHQ�VHOHFWHG�

7KH�VHOHFWHG�FRQFHSWV�FRPSULVH�D�VHW�FDOOHG�µ6&¶��IRU�6HOHFWHG�&RQFHSWV��DQG�ZLOO�EH
UHIHUUHG�WR�DV�VXFK�LQ�FRPPDQGV�

$OWHUQDWLYHO\��LI�FRQFHSWV�DUH�DGMDFHQW�WR�HDFK�RWKHU��PRYH�WKH�PRXVH�WR�WKH�WRS�OHIW�RU
ULJKW�RI�WKH�JURXS�DQG�KROGLQJ�GRZQ�WKH�OHIW�KDQG�PRXVH�EXWWRQ��GUDJ�DFURVV�WKH�VFUHHQ
VR�WKDW�WKH�GRWWHG�ER[�HQFRPSDVVHV�WKRVH�FKRVHQ��7KRVH�FRQFHSWV�WKDW�WKH�H[SDQGLQJ
ER[�HLWKHU�WRXFKHV�RU�FRYHUV�ZLOO�EH�VHOHFWHG�ZKHQ�WKH�EXWWRQ�LV�UHOHDVHG�
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0RYLQJ�&RQFHSWV�$URXQG�WKH�6FUHHQ

0RYLQJ�D�VLQJOH�FRQFHSW
0RYLQJ�FRQFHSWV�DOORZV�WKH�GLVSOD\�WR�EH�LPSURYHG�IRU�YLHZLQJ�DQG�SULQWLQJ�DQG
HQDEOHV�WKH�XVHU�WR�GHDO�ZLWK�RYHUODSSLQJ�FRQFHSWV�RU�FURVVHG�OLQNV��7R�PRYH�D�FRQFHSW
JR�WR�WKH�FRQFHSW�WR�EH�PRYHG��KROG�GRZQ�WKH�OHIW�WKHQ�ULJKW�PRXVH�EXWWRQV��WKH�PRXVH
SRLQWHU�ZLOO�FKDQJH�WR�D�KDQG��WKHQ��KROGLQJ�GRZQ�WKH�EXWWRQV��PRYH�WKH�PRXVH�XQWLO�WKH
FRQFHSW�LV�LQ�WKH�GHVLUHG�SRVLWLRQ��/HW�JR�RI�ERWK�RI�WKH�EXWWRQV��DQG�WKH�PDS�ZLOO�EH
UHGUDZQ��7KLV�FRPPDQG�LV�DOVR�DYDLODEOH�LQ�WKH�VKRUWFXW�PHQX�

0RYLQJ�PXOWLSOH�FRQFHSWV
:KHQ�VHSDUDWLQJ�RU�JURXSLQJ�FKXQNV�RI�LQIRUPDWLRQ�LW�FDQ�EH�XVHIXO�WR�PRYH�PRUH�WKDQ
RQH�FRQFHSW�DW�D�WLPH��7R�GR�WKLV�VHH�³�6HOHFWLQJ�&RQFHSWV´�DERYH��7R�PRYH�WKLV�EORFN
RI�VHOHFWHG�FRQFHSWV��PRYH�WKH�PRXVH�WR�RQH�RI�WKH�VHOHFWHG�FRQFHSWV��KROG�GRZQ�WKH
M�NH\��WKHQ�IROORZ�WKH�SURFHGXUH�IRU�PRYLQJ�D�VLQJOH�FRQFHSW��$OO�RI�WKH�VHOHFWHG
FRQFHSWV�ZLOO�PRYH�
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3ULQWLQJ

3ULQWLQJ�PDSV
7R�SULQW�D�PDS�HLWKHU�IRU�IXWXUH�UHIHUHQFH�RU�WR�FLUFXODWH�LGHDV��VHOHFW�WKH�µ)LOH¶�PHQX
µ3ULQW¶�RSWLRQ��$�GLDORJ�ER[�ZLOO�DSSHDU�DOORZLQJ�YDULRXV�RSWLRQV���VHH�3ULQW�2SWLRQV
ILJXUH�DORQJVLGH��

3ULQWLQJ�OLVWV
7R�SULQW�D�OLVW�RI�FRQFHSWV�RU�WKH�FRQWHQWV�RI�D�WH[W�YLHZ��VLPSO\�IROORZ�WKH�VDPH
SURFHGXUH�IRU�SULQWLQJ�PDSV��'HFLVLRQ�([SORUHU�ZLOO�SULQW�WKH�HQWLUH�WH[W�RXWSXW��WKHUH�LV
QR�QHHG�WR�VFUROO�DURXQG�WKH�WH[W�

3ULQWLQJ�PDS�WLWOHV
0DSV�FDQ�EH�SULQWHG�ZLWK�D
FXVWRPLVHG�WLWOH��,Q�WKH�µ3ULQW
2SWLRQV¶�GLDORJ�VHOHFW�WKH
µ+HDGHU�)RRWHU¶�WDE��7KH�WH[W
WR�EH�XVHG�DV�WKH�KHDGHU�RU
IRRWHU�RI�WKH�PDS�FDQ�EH
HQWHUHG��7KHUH�DUH�DOVR�D
QXPEHU�RI�SUHGHWHUPLQHG
RSWLRQV�ZKLFK�PD\�EH
VHOHFWHG��7KH\�VKRXOG�EH
HQWHUHG�DV�D�µ�¶�FKDUDFWHU
IROORZHG�E\�D�OHWWHU�L�H���$���0��9��ZKLFK�ZRXOG�SULQW�'HFLVLRQ�([SORUHU��WKH�PRGHO
QDPH�DQG�WKH�YLHZ�QDPH��'HFLVLRQ�([SORUHU�ZLOO�UHPHPEHU�WKH�WLWOH�IRU�HDFK�SULQWRXW�
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9LHZLQJ�&RQFHSWV

7KH�0XOWLSOH�9LHZ�)DFLOLW\

'LIIHUHQW�PDS�YLHZV
$�YLHZ�LV�D�ZRUNVSDFH�WR�KROG�D�OD\RXW�RI�FRQFHSWV��'HFLVLRQ�([SORUHU�DOORZV�\RX�WR
ZRUN�ZLWK�DW�OHDVW�IRXU�YLHZV��WKH�DFWXDO�QXPEHU�GHSHQGV�RQ�WKH�OLFHQVH���9LHZV�DOORZ
GLIIHUHQW�SDUWV�RI�WKH�PRGHO�WR�EH�H[DPLQHG��7KLV�DOORZV�\RX��KDYLQJ�EXLOW�XS�D�PDS�RI
RQH�SDUWLFXODU�DUHD�LQ�RQH�YLHZ��WR�GHYHORS�RQH�RI�WKH�LGHDV�VHSDUDWHO\�RQ�DQRWKHU�YLHZ�
,W�LV�VLPSOH�WR�VZLWFK�EHWZHHQ�YLHZV���WKH�IDVWHVW�PHWKRG�LV�WR�KROG�GRZQ�WKH�D�NH\
DQG�SUHVV�������RU���HWF��GHSHQGLQJ�RQ�ZKLFK�YLHZ�LV�UHTXLUHG�H�J��D��WR
FKDQJH�WR�YLHZ�WKUHH��7KH�YLHZ�FDQ�DOVR�EH�FKDQJHG�XVLQJ�WKH�WDEV�DW�WKH�ERWWRP�RI�WKH
ZLQGRZ��WKH�PDLQ�PHQX�DQG�WKH�VKRUWFXW�PHQX�

7H[W�DQG�PDS�YLHZV
,W�LV�SRVVLEOH�WR�YLHZ�WH[W�VFUHHQV��WKRVH�FRQWDLQLQJ�OLVWV��DV�ZHOO�DV�PDS�VFUHHQV��7KLV
DOORZV�HDFK�RI�WKH�IRXU�YLHZV�WR�KDYH�D�WH[W�YLHZ�DQG�PDS�YLHZ��7KLV�IDFLOLW\�LV�XVHIXO
ZKHQ�ZLVKLQJ�WR�OLVW�RU�ILQG�D�FRQFHSW�WKHQ�UHWXUQ�WR�WKH�PDS�EHLQJ�ZRUNHG�RQ�ZLWKRXW
ORVLQJ�DQ\�RI�WKH�LQIRUPDWLRQ��)RU�H[DPSOH��LI�WKH�PDS�DSSHDUV�WR�EH�PLVVLQJ�D�FHUWDLQ
FRQFHSW�GXH�WR�LQFRUUHFW�OLQNDJH��LW�LV�SRVVLEOH�WR�ILQG�WKH�FRQFHSW�XVLQJ�D�WH[W�YLHZ�DQG
WKHQ�UHWXUQ�WR�WKH�PDS�YLHZ�DQG�µVKRZ¶�WKH�FRQFHSW��VHH�³6KRZLQJ�KLGGHQ�FRQFHSWV´�
S����

7R�VZLWFK�IURP�D�WH[W�YLHZ�WR�D�PDS�YLHZ��XVLQJ�WKH�NH\ERDUG��KROG�GRZQ�WKH�D�NH\
DQG�SUHVV�9�DQG�0��9LHZ�0DS��L�H��D90��DQG�WR�VZLWFK�IURP�D�PDS�YLHZ�WR�D
WH[W�YLHZ�KROG�GRZQ�WKH�D�NH\�DQG�SUHVV�9�DQG�7��9LHZ�7H[W��L�H��D97�

6FDOHG�9LHZV
,W�LV�RIWHQ�GHVLUDEOH�WR�VHH�DQ�RYHUYLHZ�RI�D�PDS�IRU�OD\RXW�LPSURYHPHQW�DQG�LQ�'HFLVLRQ
([SORUHU�WKHUH�LV�D�IDFLOLW\�ZKLFK�FDQ�VFDOH�PDSV�IRU�WKLV�SXUSRVH��7KLV�IHDWXUH�LV
DFFHVVHG�IURP�WKH�µ9LHZ¶�PHQX�µ'LVSOD\�6FDOH¶�VXE�PHQX��$OO�PRGHOV�VWDUW�LQ�µ1RUPDO
6L]H¶�ZLWK�WKH�RSWLRQ�RI�VHOHFWLQJ�HLWKHU�µ+DOI�6L]H¶�RU�µ)LW�WR�:LQGRZ¶��+DOI�VL]H�GRHV
H[DFWO\�WKDW���UHGXFHV�WKH�VL]H�RI�DOO�PDS�HOHPHQWV�WR������GLVSOD\LQJ�IRXU�WLPHV�DV�PXFK
LQ�WKH�ZLQGRZ��µ)LW�WR�:LQGRZ¶�VFDOHV�WKH�PDS�WR�ZKDWHYHU�VL]H�LV�QHFHVVDU\�WR�ILW�WKH
ZKROH�PDS�LQ�WKH�FXUUHQW�ZLQGRZ��:KHQ�LQ�D�VFDOHG�PRGH��LW�LV�RIWHQ�QRW�SRVVLEOH�WR
UHDG�WKH�FRQFHSW�WH[W�HDVLO\��)RU�WKLV�UHDVRQ��D�VLQJOH�FOLFN�RQ�D�FRQFHSW�GLVSOD\V�WKH
FRQFHSW�WH[W�RQ�WKH�FRPPDQG�OLQH�DW�WKH�ERWWRP�RI�WKH�ZLQGRZ��$�GRXEOH�FOLFN�DOORZV
WKH�WH[W�WR�EH�HGLWHG�RQ�WKH�FRPPDQG�OLQH��7KH�H[WUD�GLVSOD\�FDQ�EH�UHPRYHG�DW�DQ\�WLPH



9LHZLQJ�&RQFHSWV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

E\�SUHVVLQJ�A�DQG�LW�ZLOO�EH�DOVR�DXWRPDWLFDOO\�UHPRYHG�DW�RWKHU�WLPHV��,W�LV�SRVVLEOH
WR�WXUQ�RII�WKH�GLVSOD\�RI�WKH�FRQFHSW�SHUPDQHQWO\��QRW�WKH�HGLWLQJ��RQ�WKH�VWDWXV�EDU�E\
JRLQJ�WR�WKH�µ&RQWURO¶�PHQX�µ3UHIHUHQFHV¶�LWHP�DQG�GHVHOHFWLQJ�WKH�µ([WUD�FRQFHSW
GLVSOD\�LQ�ILW�WR�YLHZ¶�RSWLRQ�

,I�D�PDS�LV�DFWXDOO\�ODUJHU�WKDQ�WKH�FXUUHQW�ZLQGRZ�WKHQ�WKH�ILW�WR�ZLQGRZ�RSWLRQ�GRHV
DSSURSULDWH�VFDOLQJ�WR�HQVXUH�WKH�ZKROH�PDS�LV�GLVSOD\HG��6KRXOG�WKH�PDS�GLVSOD\�DSSHDU
LQFRUUHFW�DW�DQ\�WLPH�WKH�µUHGUDZ¶�IXQFWLRQ�VKRXOG�EH�XVHG���SUHVV�S�RU�JR�WR�WKH�9LHZ
PHQX�DQG�VHOHFW�WKH�µ5HGUDZ�ZLQGRZ¶�RSWLRQ�

7KH�VHOHFWHG�VFDOH�PRGH�LV�VHW�RQO\�IRU�WKH�FXUUHQW�YLHZ��VR�LW�LV�SRVVLEOH�WR�KDYH�DQ
RYHUYLHZ�PDS�LQ�RQH�YLHZ�DQG�D�QRUPDO�VL]H�LQ�DQRWKHU��6FDOLQJ�LV�QRW�DYDLODEOH�LQ�WKH
WH[WXDO�GLVSOD\�

6DYLQJ�DQG�5HWULHYLQJ
9LHZV

$OWKRXJK�WKHUH�DUH�D�QXPEHU�RI
YLHZV�WR�XVH��LW�LV�VRPHWLPHV
EHQHILFLDO�WR�KROG�RQWR�SDUWLFXODU
OD\RXWV��'HFLVLRQ�([SORUHU
DOORZV�IXUWKHU�YLHZV�WR�EH�VDYHG
WR�GLVN�IRU�UHWULHYDO�ZKHQ
QHFHVVDU\��7KLV�IDFLOLW\�FDQ�EH�XVHG�DW�DQ\�WLPH��KRZHYHU�UHWULHYLQJ�YLHZV�LQWR�D�PRGHO
ZKLFK�GLG�QRW�FUHDWH�WKH�YLHZ�LV�QRW�UHFRPPHQGHG�

7R�VDYH�D�YLHZ�XVH�WKH�9LHZ�PHQX�6DYH�YLHZ�RSWLRQ��7KLV�ZLOO�FDXVH�D�ILOH�VHOHFWRU�WR
DSSHDU��7\SH�WKH�ILOHQDPH�\RX�ZDQW�DQG�FOLFN�2.�DQG�WKH�PDS�OD\RXW�ZLOO�EH�VDYHG�

7R�UHWULHYH�WKH�PDS�XVH�WKH�9LHZ�PHQX�/RDG�YLHZ�RSWLRQ�DQG�HLWKHU�VHOHFW�WKH
DSSURSULDWH�ILOH�IURP�WKH�OLVW�RU�W\SH�LQ�WKH�QDPH�DQG�FOLFN�µ2.¶��7KLV�ZLOO�FDXVH�WKH
VWRUHG�PDS�YLHZ�WR�EH�GLVSOD\HG�LQVWHDG�RI�WKH�PDS�LQ�WKH�FXUUHQW�YLHZ�

3URWHFWLQJ�0DS�9LHZV
,W�LV�SRVVLEOH�WR�SURWHFW�PDS�YLHZV�IURP�DFFLGHQWDO
GHVWUXFWLRQ�ZKLOH�VWLOO�DOORZLQJ�PDQXDO�FKDQJH��)RU
H[DPSOH�D�µPDVWHU�PDS¶�FRXOG�EH�SURWHFWHG�ZKLOH
VZLWFKLQJ�WR�RWKHU�YLHZV�WR�REWDLQ�PRUH�GHWDLO�DERXW
SDUWLFXODU�FRQFHSWV��:KLOH�QRW�JXDUDQWHHG��LQ�WKDW�LW
PD\�EH�SRVVLEOH�WR�ORRVH�WKH�FRQWHQWV�LQ�D�URXQGDERXW
ZD\��WKLV�SURYLGHV�D�IDLU�GHJUHH�RI�SURWHFWLRQ�IRU
GLVSOD\V�ZKLFK�DUH�EHLQJ�XVHG�DV�D�µPDVWHU¶��$V
VWDQGDUG��'HFLVLRQ�([SORUHU�ZLOO�DXWRPDWLFDOO\�SURWHFW�D�YLHZ�ZKHQ�\RX�VWDUW�PRYLQJ



9LHZLQJ�&RQFHSWV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

FRQFHSWV��EXW�WKLV�FDQ�EH�GLVDEOHG��7R�PDQXDOO\�SURWHFW�D�YLHZ��JR�WR�WKH�µ9LHZ¶�PHQX
DQG�VHOHFW�µ3URWHFW�9LHZ¶��LI�WKLV�RSWLRQ�LV�DOUHDG\�WLFNHG�DQG�LV�DJDLQ�VHOHFWHG��WKH�YLHZ
SURWHFWLRQ�WRJJOHV�DQG�WKH�YLHZ�ZLOO�LPPHGLDWHO\�EHFRPH�XQSURWHFWHG���$�³�3�´�LQ�WKH
WLWOH�EDU�LQGLFDWHV�WKDW�WKH�YLHZ�LV�SURWHFWHG��7KH�VKRUWFXW�D7�FDQ�DOVR�EH�XVHG�WR
WRJJOH�YLHZ�SURWHFWLRQ�

:KHQ�D�YLHZ�LV�SURWHFWHG�DQG�D�FRPPDQG�ZKLFK�ZRXOG�HUDVH�LW�LV�H[HFXWHG��D�GLDORJ�ER[
ZLOO�DSSHDU��VHH�H[DPSOH��LQ�ZKLFK�\RX�PD\�HLWKHU�XQSURWHFW�WKH�FXUUHQW�YLHZ�RU�VZLWFK�
ZLWK�D�SUHYLHZ��WR�DQ�XQSURWHFWHG�YLHZ��,I�\RX�KDYH�QRW�UHDFKHG�WKH�OLPLW��D�QHZ�YLHZ
FDQ�EH�FUHDWHG�

'LVSOD\LQJ�&RQFHSWV�LQ�/LVWV

/LVWLQJ�DOO�WKH�FRQFHSWV�LQ�WKH�PDS
9DULRXV�W\SHV�RI�OLVW�UHSRUWV�DUH�DYDLODEOH�E\�JRLQJ�WR�WKH�µ/LVW¶�PHQX�DQG�VHOHFWLQJ�WKH
UHSRUW�RSWLRQ�UHTXLUHG��$�OLVW�RI�DOO�WKH�FRQFHSWV�LQ�WKH�PDS�ZLOO�EH�JLYHQ�E\�VHOHFWLQJ
µ$OO�FRQFHSWV¶��RU�E\�W\SLQJ�/�RQ�WKH�FRPPDQG�OLQH�

:RUNLQJ�ZLWK�ODUJH�OLVWV
,Q�WKH�FDVH�RI�ODUJHU�PRGHOV��WKH�OLVW�PD\�EH�VWRSSHG�RU�SDXVHG�E\�VHOHFWLQJ�WKH�µ6WRS¶�RU
µ3DXVH¶�EXWWRQV�WKDW�DXWRPDWLFDOO\�DSSHDU��$�µ&RQWLQXH¶�EXWWRQ�ZLOO�DSSHDU�ZKHQ�WKH
OLVWLQJ�KDV�EHHQ�3DXVHG�WR�DOORZ�FRQWLQXDWLRQ�

7R�PRYH�XS�DQG�GRZQ�WKH�OLVW��SUHVV�WKH�^RU�`�NH\V��RU�PRYH�WKH�PRXVH�WR�WKH
VPDOO�ER[�LQ�WKH�VFUROO�EDUV�DQG�FOLFN�DQG�KROG�WR�GUDJ�WKH�ER[�HLWKHU�XS�RU�GRZQ�WKH
VFUROO�EDU�DV�UHTXLUHG��2QFH�WKH�UHTXLUHG�SRVLWLRQ�KDV�EHHQ�IRXQG�WKH�EXWWRQ�FDQ�EH
UHOHDVHG�



9LHZLQJ�&RQFHSWV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�



)XUWKHU�0DS�2SWLRQV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

)XUWKHU�0DS�2SWLRQV
2QFH�D�PRGHO�EHJLQV�WR�JURZ�LQ�VL]H�WKHUH�DUH�YDULRXV�ZD\V
WR� H[SORUH� DQG� PDQLSXODWH� WKH� LQIRUPDWLRQ� ZKLFK� LW
FRQWDLQV��6RPH�RI�WKHVH�DUH�GHWDLOHG�LQ�WKLV�VHFWLRQ�

'LVSOD\LQJ�&RQFHSWV�DV�0DSV
,I�D�FRQFHSW�VHHPV�WR�EH�FHQWUDO�WR�WKH�LGHD�RU�SUREOHP�XQGHU�FRQVLGHUDWLRQ�LW�PD\�EH
ZRUWKZKLOH�WR�ORRN�LQ�WR�LW�IXUWKHU�DQG�ILQG�RXW�LWV�LPSRUWDQFH�RU�RWKHUZLVH��2QFH�D
FRQFHSW�KDV�EHHQ�ORFDWHG�IRU�H[SORULQJ�WKHUH�DUH�WZR�SRVVLEOH�YLHZLQJ�PHWKRGV�

([SORULQJ�D�FRQFHSW
V�LPPHGLDWH�GRPDLQ
7KH�VLPSOHVW�PHWKRG�IRU�YLHZLQJ�D�FRQFHSW�LV�WR�W\SH�;��IRU�H;SORUH��DQG�WKH�FRQFHSW
QXPEHU�H�J��;����7KLV�SURYLGHV�D�GLVSOD\�VKRZLQJ�FRQFHSW����DQG�DOO�WKRVH�FRQFHSWV�WKDW
HLWKHU�LPPHGLDWHO\�OLQN
LQWR�RU�RXW�RI�����VHH
ILJXUH���2QO\�RQH�OHYHO
RI�OLQN�LV�GLVSOD\HG��7KLV
LV�XVHIXO�IRU�DQ�LQLWLDO
UHYLHZ�RI�D�FRQFHSW�
7KLV�RSWLRQ�LV�DOVR
DYDLODEOH�RQ�WKH�PHQXV
DQG�E\�VHOHFWLQJ�D
FRQFHSW�DQG�SUHVVLQJ
D;�

7R�EXLOG�RQ�WKLV��;(�
�H;SORUH�([SODQDWLRQV
²�WKHVH�EHLQJ�WKH�LGHDV
OHDGLQJ�LQWR�WKH�FRQFHSW�
FDQ�EH�XVHG��7KLV�SODFHV
RQO\�WKRVH�FRQFHSWV�WKDW�DUH�OLQNHG�LQWR���RQ�WKH�VFUHHQ�EXW�WKLV�WLPH�VKRZV�WZR�OHYHOV
WKHUHE\�SURYLGLQJ�WKH�XVHU�ZLWK�D�JUHDWHU�LQVLJKW�LQWR�WKH�H[SODQDWLRQV�RI�FRQFHSW���
&RQYHUVHO\��W\SLQJ�;&���H;SORUH�WKH�&RQVHTXHQFHV��ZLOO�RQO\�VKRZ�WKRVH�FRQFHSWV
OHDGLQJ�RXW�RI���WR�WZR�OHYHOV�RI�OLQNV�

0DSSLQJ�D�FRQFHSW�WR�JHW�D�ZLGHU�SLFWXUH
7R�JHW�D�ELJJHU�SLFWXUH��XVH�WKH�0$3�FRPPDQG��7KLV�SURYLGHV�D�ZLGHU�YLHZ�RI�WKH
FRQFHSW��VHH�H[DPSOH��EHFDXVH�PRUH�WKDQ�RQH�RU�WZR�OHYHOV�RI�OLQNV�DUH�VKRZQ�LQ�ERWK



)XUWKHU�0DS�2SWLRQV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

GLUHFWLRQV��7KLV�FDQ�EH�DFWLYDWHG�E\�VHOHFWLQJ�WKH�FRQFHSW�LQ�TXHVWLRQ�H�J����DQG�JRLQJ�WR
WKH�µ$QDO\VLV¶�PHQX�DQG�VHOHFWLQJ�µ0DS�FRQFHSW¶�RU�E\�KROGLQJ�GRZQ�WKH�D�NH\�DQG
SUHVVLQJ�0�L�H��D0�

$OWHUQDWLYHO\�WKLV�FDQ�EH�DFKLHYHG�E\�W\SLQJ�0$3����:KHUH�D�FRQFHSW�KDV�D
FRQVLGHUDEOH�DPRXQW�RI�HODERUDWLRQ�DURXQG�LW���L�H��ORWV�RI�LQV�DQG�RXWV�ZKLFK�DUH�DOVR
KLJKO\�HODERUDWHG��WKHQ�WKH�XVH�RI�WKHVH�FRPPDQGV�PD\�UHVXOW�LQ�DQ�RYHUO\�FRPSOH[�DQG
WRR�GHWDLOHG�SLFWXUH��XVLQJ�WKH�µ)LW�WR�9LHZ¶�PRGH�PD\�KHOS��7KLV�RSWLRQ�LV�DOVR�DYDLODEOH
RQ�WKH�VKRUWFXW�PHQX�

0DSSLQJ�DOO�WKH�FRQFHSWV
:KHQ�LQLWLDOO\�EXLOGLQJ�D
VPDOO�PRGHO�LW�LV�DOVR
SRVVLEOH�WR�XVH�WKH
µPDSDOO¶�FRPPDQG��7KLV
RSHUDWLRQ�PDSV�DOO�WKH
FRQFHSWV�FXUUHQWO\�LQ�WKH
PRGHO�DQG�LV�XVHIXO�ZKHQ
EXLOGLQJ�XS�D�PRGHO�
+RZHYHU��RQFH�WKH�PRGHO
KDV�H[FHHGHG�IRUW\
FRQFHSWV�WKLV�FRPPDQG�LV
XVXDOO\�QR�ORQJHU�XVHIXO
DV�WKH�FRPSOH[LW\�RI
PDSSLQJ�D�ODUJH�QXPEHU
RI�FRQFHSWV�PDNHV�WKH�GLVSOD\�OHVV�WKDQ�XVHIXO��,I�WKH�PRGHO�LV�ODUJH�LW�LV�XVXDO�WR
µFOXVWHU¶�WKH�LQIRUPDWLRQ�LQWR�JURXSV�XVLQJ�WKH�FOXVWHU�FRPPDQG���VHH�³&OXVWHU´��S����
DQG�PDS�HDFK�FOXVWHU�LQ�WXUQ��7KLV�LV�GRQH�XVLQJ�WKH�0$3�FRPPDQG�IROORZHG�E\�WKH
QDPH�RI�WKH�VHW��H�J��PDS�FOXVWHU��

&RQVHTXHQFHV�DQG�([SODQDWLRQV
7KLV�IDFLOLW\�DOORZV�WKH�XVHU�WR�H[SORUH��LQ�D�WH[W�IRUPDW��HLWKHU�WKH�FRQVHTXHQFHV�RU
H[SODQDWLRQV�RI�D�FRQFHSW��7KH�EDVLF�SULQFLSOH�LV�VLPLODU�WR�WKH�;&�RU�;(��H;SORUH
&RQVHTXHQFHV�RU�H;SORUH�([SODQDWLRQV�UHVSHFWLYHO\��FRPPDQGV�H[FHSW�WKDW�LW�SURYLGHV
WKH�LQIRUPDWLRQ�LQ�D�WH[W�IRUPDW�UDWKHU�WKDQ�D�PDS��&RQVHTXHQFHV�DUH�WKRVH�FRQFHSWV�WKDW
OHDG�µRXW¶�RI�WKH�FRQFHSW�LQ�TXHVWLRQ��DQG�H[SODQDWLRQV�WKRVH�WKDW�OHDG�µLQ¶��$V�LQ�PDQ\
RWKHU�FRPPDQGV��HLWKHU�WKH�PRXVH�RU�WKH�NH\ERDUG�FDQ�EH�XVHG��DOWKRXJK�JUHDWHU
IOH[LELOLW\�LV�JDLQHG�WKURXJK�WKH�NH\ERDUG�



)XUWKHU�0DS�2SWLRQV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

8VLQJ�WKH�PRXVH
7R�XVH�WKH�PRXVH��JR�WR�WKH�µ$QDO\VLV¶�PHQX�DQG
VHOHFW�HLWKHU�µ&RQVHTXHQFHV¶�RU�µ([SODQDWLRQV¶�DQG�D
GLDORJ�ER[�ZLOO�DSSHDU��VHH�ILJXUH��VKRZLQJ�WKH
&RQVHTXHQFHV�GLDORJ�ER[���2SWLRQV�DUH�FKRVHQ�E\
VHOHFWLQJ�WKH�UHTXLUHG�DOWHUQDWLYH�

,W�LV�SRVVLEOH�HLWKHU�WR�OLVW�WKH�FRQVHTXHQFHV�RU
H[SODQDWLRQV�RI�D�VSHFLILHG�FRQFHSW�XS�WR�D�EUDQFK�SRLQW�²�D�SRLQW�ZKHUH�WKHUH�LV�DQ
DOWHUQDWLYH�URXWH�²�RU�WR�KHDGV�RU�WDLOV�UHVSHFWLYHO\�²�RU�WR�GLVFRYHU�URXWHV�EHWZHHQ�WZR
VSHFLILHG�FRQFHSWV��7R�LGHQWLI\�D�URXWH��ERWK�FRQFHSW�QXPEHUV�QHHG�WR�EH�HQWHUHG�LQWR�WKH
ER[HV�SURYLGHG��)RU�H[DPSOH��LQ�WKH�ILJXUH�WKH�DQDO\VLV�ZLOO�VKRZ�WKH�LPPHGLDWH�URXWHV
RXW�RI�FRQFHSW����

8VLQJ�WKH�NH\ERDUG
$�YLHZ�RI�WKH�LPPHGLDWH�FRQVHTXHQFHV�RU�H[SODQDWLRQV�XS�WR�WKH�EUDQFK�SRLQW�FDQ�EH
DFKLHYHG�E\�W\SLQJ�HLWKHU�&�IRU�FRQVHTXHQFHV�RU�(�IRU�H[SODQDWLRQV�DQG�WKHQ�WKH�FRQFHSW
QXPEHU��)RU�H[DPSOH��&����ZLOO�OLVW�WKH�FRQVHTXHQFHV�RI����DQG�(����ZLOO�OLVW�WKH
H[SODQDWLRQV�RI����

7R�LGHQWLI\�ZKHWKHU�WKHUH�DUH�DQ\�URXWHV�EHWZHHQ�SDUWLFXODU�FRQFHSWV��ERWK�WKH�VWDUWLQJ
FRQFHSW�DQG�HQG�FRQFHSW�PXVW�EH�VSHFLILHG��)RU�H[DPSOH��WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�D
URXWH�EHWZHHQ�FRQFHSW����DQG�FRQFHSW����W\SH�&��������$OO�URXWHV�ZLOO�WKHQ�EH
GLVSOD\HG��,I�DQ\�ORRSV�H[LVW�LQ�WKH�URXWH�WKHQ�WKLV�LV�UHSRUWHG�

2EWDLQLQJ�DOO�WKH�FRQVHTXHQFHV�RU�DOO�WKH�H[SODQDWLRQV�LV�DOVR�SRVVLEOH��7KLV�LV�XVHIXO�IRU
GLVFRYHULQJ�KRZ�HODERUDWHG�D�FRQFHSW�LV��7\SLQJ�3DWK��IROORZHG�E\�WKH�IRUP�RI�VHDUFK
�HLWKHU�&RQVHTXHQFH�RU�([SODQDWLRQ��DQG�WKHQ�WKH�FRQFHSW�QXPEHU�ZLOO�FDXVH�WKLV
DQDO\VLV�WR�EH�FDUULHG�RXW��)RU�H[DPSOH��3DWK&�����1RWH��WKHUH�LV�QR�VSDFH�EHWZHHQ�3DWK
DQG�&��ZLOO�SURGXFH�D�OLVW�RI�DOO�WKH�URXWHV�DQG�FRQFHSWV�WKDW�DUH�FRQVHTXHQFHV�RI�FRQFHSW
���WR�WKH�KHDGV��3DWK(����ZLOO�OLVW�WKH�H[SODQDWLRQV�RI�FRQFHSW����WR�WKH�WDLOV�

([WHQGLQJ�([LVWLQJ�0DSV

5HYHDOLQJ�KLGGHQ�OLQNV
:KHQ�ZRUNLQJ�ZLWK�ODUJH�PRGHOV��LW�LV�VRPHWLPHV�XVHIXO�WR�EH�DEOH�WR�VHH�ZKHWKHU�WKHUH
DUH�DQ\�RWKHU�FRQFHSWV�OLQNHG�WR�WKRVH�GLVSOD\HG��EXW�ZKLFK�KDYH�QRW�WKHPVHOYHV�EHHQ
GLVSOD\HG�RQ�WKH�FXUUHQW�PDS��,Q�WKH�µ3URSHUW\¶�PHQX��VHOHFW�µ0RGHO�GLVSOD\¶��8QGHU
µ8QVHHQ�/LQNV¶�WKHUH�DUH�RSWLRQV�IRU�VKRZLQJ�QR�OLQNV��IRU�VKRZLQJ�OLQNV�IRU�VHOHFWHG
FRQFHSWV�RU�IRU�VKRZLQJ�OLQNV�IRU�DOO�FRQFHSWV��6HOHFW�WKH�UHTXLUHG�RSWLRQ�DQG�FOLFN�RQ
µ2.¶�WR�UHWXUQ�WR�WKH�RULJLQDO�VFUHHQ��3UHVV�S�WR�UHGUDZ�WKH�VFUHHQ�DQG�WKH�KLGGHQ
DUURZV�ZLOO�EH�GLVSOD\HG��,I�µ6HOHFWHG�&RQFHSWV¶�ZDV�FKRVHQ�WKHQ�VHOHFW�D�FRQFHSW�EHIRUH



)XUWKHU�0DS�2SWLRQV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

UHGUDZLQJ��7KHVH�XQVHHQ
DUURZV�FDQ�EH�GLVSOD\HG
ZLWK�RU�ZLWKRXW�WKH
FRQFHSW�QXPEHUV
GHSHQGLQJ�RQ�ZKHWKHU
WKH�µ,QFOXGH�1XPEHUV¶
ER[�KDV�EHHQ�FKHFNHG��
VRPHWLPHV�XVHIXO�ZKHQ
SULQWLQJ�WR�DYRLG�WRR
PXFK�GHWDLO�

&RPPDQG�OLQH
DOWHUQDWLYHV�WR�WKH�GLDORJ
RSWLRQV�DUH�DOVR
DYDLODEOH��/RRN�XS�68/
DQG�+8/�LQ�WKH�+HOS�RU
5HIHUHQFH�0DQXDO�
%XWWRQV�RQ�WKH�WRROEDUV�DUH�DQRWKHU�DOWHUQDWLYH�

1RWH� 7KH�GLVSOD\�RI�KLGGHQ�FRQFHSWV�LV�VRPHWLPHV�LPSHUIHFW�IRU�HIILFLHQF\�UHDVRQV��7R�WLG\�XS
WKH�ZLQGRZ��SUHVV�WKH�S�NH\��UHGUDZ��

6KRZLQJ�KLGGHQ�FRQFHSWV
7R�GLVSOD\�DQ\�KLGGHQ�FRQFHSWV�RI�LQWHUHVW�XVH�WKH�EULQJ�FRPPDQG��,I�WKH�RSWLRQ�LV
HQDEOHG��HDFK�RI�WKH�KLGGHQ�DUURZV�KDV�D�QXPEHU�DW�WKH�HQG�RI�LW��%\�W\SLQJ��IRU�H[DPSOH�
EULQJ����WKH�SURJUDP�µEULQJV¶�FRQFHSW����RQ�WR�WKH�VFUHHQ��,I�PRUH�WKDQ�RQH�FRQFHSW�LV
WR�EH�SODFHG�RQWR�WKH�VFUHHQ�LW�LV�SRVVLEOH�WR�GLVSOD\�WKHP�E\�W\SLQJ�EULQJ���	��	���
7KH�µ	¶��RU�LI�SUHIHUUHG�µ�¶��DFWV�DV�WKH�VHSDUDWRU�EHWZHHQ�FRQFHSW�QXPEHUV�ZKHQ�WKHUH�LV
PRUH�WKDQ�RQH�FRQFHSW�WR�EH�GLVSOD\HG��7KLV�IDFLOLW\�WR�VHOHFW�ZKLFK�FRQFHSWV�WR�DGG�WR
WKH�PDS�LV�XVHIXO�ZKHQ�HODERUDWLQJ�DQ�DUHD�WKDW�LV�SDUWLFXODUO\�LQWHUHVWLQJ�DQG�KDV
DGGLWLRQDO�LQIRUPDWLRQ�DURXQG�LW�

1RWH� ,I�RQO\�RQH�FRQFHSW�LV�VHOHFWHG��µ%ULQJ¶�ZLOO�SRVLWLRQ�WKH�FRQFHSW�V��QHDU�LW��)XUWKHU
HODERUDWLRQ�LV�HDV\�DV�WKRVH�FRQFHSWV�EURXJKW�RQWR�WKH�VFUHHQ�ZLOO�WKHPVHOYHV�GLVSOD\�DQ\
IXUWKHU�OLQNHG�FRQFHSWV�

$Q�DOWHUQDWLYH�PHWKRG�LV�WR�VHOHFW�D�FRQFHSW�DQG�SUHVV�E%�WR�µEULQJ¶�DOO�WKRVH
FRQQHFWHG�RQWR�WKH�YLHZ��7KLV�RSWLRQ�LV�DOVR�DYDLODEOH�RQ�WKH�PHQXV��7KHUH�DUH�WZR
NH\ERDUG�RQO\�YDULDQWV�WRR��E,�EULQJV�DOO�WKH�LQFRPLQJ�FRQFHSWV�WR�WKH�VHOHFWHG
RQH��E2�EULQJV�DOO�WKH�RXWJRLQJ�RQHV�



)XUWKHU�0DS�2SWLRQV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

+LGLQJ�FRQFHSWV�IURP�D�PDS�YLHZ
,Q�RUGHU�WR�UHGXFH�FRPSOH[LW\�DQG�WR�FRQFHQWUDWH�RQ�D�SDUWLFXODU�DVSHFW�RU�FOHDU�DQ�DUHD
RI�FRQFHSWV�LW�LV�XVHIXO�WR�UHPRYH�RU�µKLGH¶�WKRVH�FRQFHSWV�QRW�QHHGHG�IURP�WKH�VFUHHQ�
7R�KLGH�D�VLQJOH�FRQFHSW�VHOHFW�LW�DQG�SUHVV�E+��$OWHUQDWLYHO\��W\SH�KLGH�DQG�WKH
FRQFHSW�QXPEHU�H�J��KLGH�����7KH�FRQFHSW�LV�UHWDLQHG�LQ�WKH�PRGHO�EXW�UHPRYHG�IURP�WKH
FXUUHQW�PDS�YLHZ��7KLV�RSWLRQ�LV�DOVR�DYDLODEOH�LQ�WKH�VKRUWFXW�PHQX�

7R�KLGH�PXOWLSOH�FRQFHSWV�W\SH�KLGH�FRQFHSW�QXPEHU�	�FRQFHSW�QXPEHU�HWF��H�J��KLGH
��	��	��	����7R�KLGH�VHOHFWHG�FRQFHSWV�W\SH�KLGH�VF��VHH�³6HOHFWLQJ�&RQFHSWV´��S���

)LQGLQJ�D�&RQFHSW�&RQWDLQLQJ�6SHFLILF�7H[W
7R�ILQG�FRQFHSWV�ZLWK�D�SDUWLFXODU�ZRUG�LQ�WKHP��VHOHFW�WKH�µ/LVW¶�PHQX�µ)LQG�WH[W�LQ
FRQFHSWV¶�RSWLRQ��7KH�GLDORJ�DOORZV�\RX�WR�HQWHU�WKH�ZRUG�DQG�FKRRVH�EHWZHHQ�PRGHV
ZKLFK�GHWHUPLQH�ZKHWKHU�WKH�VHDUFK�LV�IRU�ZKROH�ZRUGV�RU�FDVH�GHSHQGDQW�

$�FRPPDQG�OLQH�YHUVLRQ��)LQG��LV�DOVR�DYDLODEOH�DQG�GRFXPHQWHG�LQ�WKH�+HOS�O�DQG�WKH
5HIHUHQFH�0DQXDO�



)XUWKHU�0DS�2SWLRQV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�



6W\OHV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

6W\OHV
,Q� RUGHU� WR� EH� DEOH� WR� GLVWLQJXLVK� EHWZHHQ� SDUWLFXODU
FDWHJRULHV� RI� LGHDV�� FRQFHSWV� FDQ� EH� GLIIHUHQWLDWHG� XVLQJ
GLIIHUHQW� FRORXUV� DQG� IRQWV�� )RU� H[DPSOH��ZKHQ� EXLOGLQJ� D
PRGHO� LW� PD\� EH� XVHIXO� WR� EH� DEOH� WR� LGHQWLI\� JRDOV�� NH\
LVVXHV�� DQG� SRWHQWLDO� RSWLRQV� XVLQJ� D� GLIIHUHQW� FRORXU� IRU
HDFK��7R�GLVWLQJXLVK�WKHP�RQ�D�EODFN�DQG�ZKLWH�SULQWRXW�LW�LV
DOVR� XVHIXO� WR� XVH� D� GLIIHUHQW� IRQW� IRU� HDFK� FDWHJRU\�
$OWHUQDWLYHO\�VW\OHV�PD\�EH�FUHDWHG�IRU�SDUWLFXODU�FDWHJRULHV
RI� FRQFHSWV�� VXFK� DV� WKRVH� FRQFHUQLQJ� ILQDQFH�� SHRSOH�� RU
IRU�WKRVH�DFWLRQV�WKDW�DUH�WKH�UHVSRQVLELOLW\�RI�RQH�SDUWLFXODU
SHUVRQ�

'HILQLQJ�FRQFHSW�VW\OHV
7R�GHILQH�D�FRQFHSW�VW\OH��D
FRPELQDWLRQ�RI�FRORXU�DQG�W\SHIDFH�
JR�WR�WKH�µ3URSHUW\¶�PHQX��DQG
VHOHFW�WKH�µ&RQFHSW�6W\OH
3URSHUWLHV¶�RSWLRQ��7KLV�ZLOO�GLVSOD\
WKH�6W\OH�3URSHUWLHV�GLDORJ�ER[
VKRZLQJ�WKH�YDULRXV�IXQFWLRQV��VHH
ILJXUH���)URP�KHUH�D�QHZ�VW\OH�FDQ
EH�FUHDWHG�E\�VHOHFWLQJ�WKH�µ1HZ
6W\OH¶�EXWWRQ�DQG�WKHQ�HQWHULQJ�D
VW\OH�QDPH�²�WKLV�ZLOO�DSSHDU�XQGHU
WKH�µ6W\OH�QDPH¶�OLVW�ER[��7KH�IRQWV��FRORXUV�DQG�W\SH�VL]HV�FDQ�WKHQ�EH�VHOHFWHG�XVLQJ�WKH
µ)RQW¶�EXWWRQ�ZKLFK�ZLOO�HQDEOH�WKH�µ)RQW�VHOHFWRU¶�ER[��7KH�EDFNJURXQG�ERUGHU�FDQ�EH
FKDQJHG�XVLQJ�WKH�%RUGHU�EXWWRQ��7KLV�SURFHVV�FDQ�EH�UHSHDWHG�IRU�DV�PDQ\�DV�WZHQW\
VW\OHV��7R�ILQLVK�FOLFN�RQ�WKH�µ2.¶�EXWWRQ�

1RWH� 7KH�UDQJH�RI�FRORXUV�DYDLODEOH�WKURXJK�WKLV�SURFHVV�LV�GHWHUPLQHG�E\�WKH�KDUGZDUH��0RVW
KDUGZDUH�ZLOO�VXSSRUW����RU�����VROLG�FRORXUV�

7R�GHOHWH�D�VW\OH�ZLWKLQ�WKH�6W\OH�3URSHUWLHV�GLDORJ��VHOHFW�WKH�VW\OH�WR�EH�GHOHWHG�WKHQ
FOLFN�RQ�µ'HOHWH¶��7KLV�FDQQRW�EH�GRQH�LI�WKH�VW\OH�LV�LQ�XVH�



6W\OHV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

6HOHFWLQJ�VW\OHV
2QFH�VW\OHV�KDYH�EHHQ�GHILQHG��LW�LV�SRVVLEOH�WR�DVVLJQ
WKHP�WR�FRQFHSWV�XVLQJ�WKH�VW\OH�VHOHFWRU�IDFLOLW\��7R
GLVSOD\�WKH�VW\OH�VHOHFWRU�JR�WR�WKH�µ3URSHUW\¶�PHQX�DQG
VHOHFW�WKH�µ6KRZ�VW\OH�VHOHFWRU¶�RSWLRQ��RU�KROG�GRZQ�WKH
D�NH\�DQG�SUHVV�<�L�H��D<��7R�FKDQJH�WKH�VW\OH
RI�D�FRQFHSW��VHOHFW�LW��LW�LV�SRVVLEOH�WR�VHOHFW�PRUH�WKDQ
RQH�FRQFHSW�²�VHH�³6HOHFWLQJ�&RQFHSWV´��S�����WKH�VW\OH
VHOHFWRU�ZLOO�WKHQ�FKDQJH�WR�KLJKOLJKW�WKH�QDPH�RI�WKH
FXUUHQW�VW\OH��&OLFNLQJ�RQ�WKH�QDPH�RI�WKH�UHTXLUHG�VW\OH
ZLOO�WKHQ�FKDQJH�WKH�FRQFHSWV¶�VW\OH��7KH�VW\OH�VHOHFWRU
FDQ�DOVR�EH�XVHG�WR�UHYLHZ�ZKLFK�WKH�VW\OH�RI�HDFK�SDUWLFXODU�FRQFHSW��:LWK�WKH�VW\OH
VHOHFWRU�DFWLYH��ZKHQHYHU�D�FRQFHSW�LV�VHOHFWHG��WKH�VW\OH�VHOHFWRU�LQGLFDWHV�WKDW�FRQFHSW¶V
VW\OH�

1RWH�� ,Q�VRPH�RI�WKH�VHFWLRQV�ZKLFK�IROORZ��VW\OHV�VXFK�DV�LVVXH��JRDO��DFWLRQ�HWF��DUH�XVHG�LQ
H[DPSOHV��7KHVH�VHWV�DUH�QRW�LQWULQVLF�WR�'HFLVLRQ�([SORUHU�PRGHOV�EXW�DUH�PHUHO\�SDUW
RI�D�FRQYHQWLRQ��³FRJQLWLYH�PDSSLQJ´��IRU�GHILQLQJ�FDWHJRULHV�RI�FRQFHSWV�WKURXJK�WKH
XVH�RI�VW\OHV�

/LQN�VW\OHV
/LQN�VW\OHV�DUH�VLPLODU�WR�FRQFHSW�VW\OHV��DOORZLQJ�\RX�WR�GHILQH�\RXU�RZQ�YLVXDO
LQGLFDWRUV��7KH\�FDQ�EH�FKDQJHG�XVLQJ�WKH�3URSHUW\�PHQX�/LQN�6W\OH�3URSHUWLHV
FRPPDQG��DQG�DUH�IXOO\�H[SODLQHG�LQ�WKH�5HIHUHQFH�0DQXDO�



6HWV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

6HWV
$�VHW�LV�D�PHWKRG�RI�PDQDJLQJ�DQG�RUJDQLVLQJ�FRQFHSWV�LQ�WKH�PRGHO��6HWV�FDQ�FRPSULVH
DQ\�FRQFHSWV�RU�µVOLFHV¶��VHH�³$QDO\VLV�$YDLODEOH´��S�����RI�WKH�PRGHO�WKDW�VHHP
DSSURSULDWH��WKH�PRVW�FRPPRQ�UHTXLUHPHQW�EHLQJ�WKDW�RI�FRGLQJ�WKH�FRQFHSWV�WR�UHODWH�WR
SDUWLFXODU�DVSHFWV�RI�WKH�PRGHO��)RU�H[DPSOH��LW�PD\�EH�XVHIXO�WR�SODFH�HLWKHU�D�SDUWLFXODU
W\SH�RI�FRQFHSW��H�J��JRDOV�RU�DFWLRQV��RU�WKRVH�FRQFHSWV�FRQFHUQLQJ�D�SDUWLFXODU�WRSLF�
(XURSH�IRU�H[DPSOH��LQWR�RQH�HDVLO\�DFFHVVLEOH�ORFDWLRQ��D�VHW���7KHVH�VHWV�FDQ�WKHQ�EH
OLVWHG��FKDQJHG�RU�XVHG�DV�WKH�EDVLV�IRU�DQDO\VLV�

6RPH�VHWV�DUH�FUHDWHG�DXWRPDWLFDOO\��WKH\�DUH�µLQWULQVLF¶�WR�WKH�PRGHO���)RU�LQVWDQFH�
FRQFHSWV�VKDULQJ�D�SDUWLFXODU�VW\OH�ZLOO�IRUP�DQ�LQWULQVLF�VHW�DQG�FDQ�EH�XVHG�DV�VXFK�H�J�
LVVXH��7KLV�DOVR�DSSOLHV�WR�WZR�RWKHU�LQWULQVLF�VHWV�VHOHFWHG�FRQFHSWV��³VF´��DQG�WKRVH
FRQFHSWV�LQ�D�PDS�YLHZ�FDOOHG�³RQPDS´��$OO�WKHVH�VHWV�FKDQJH�G\QDPLFDOO\��WKH\�DUH
DXWRPDWLFDOO\�XSGDWHG�WR�PDWFK�WKH�FXUUHQW�VLWXDWLRQ��DQG�FDQ�EH�XVHG�LQ�WKH�VDPH
IDVKLRQ�DV�DQ\�RI�WKH�VHWV�FUHDWHG�EHORZ�

&UHDWLQJ�VHWV
7KH�ILUVW�VWHS�LQ�FUHDWLQJ�D�VHW�LV�WR�JLYH�LW�D�QDPH��ZKLFK�PD\�EH�DQ\�QDPH�WKDW�LV
DSSURSULDWH��)RU�H[DPSOH��WR�FUHDWH�D�VHW�FRQWDLQLQJ�FRQFHSWV�DERXW�(XURSH�W\SH�QHZVHW
(XURSH�RU�QV�(XURSH��7R�DGG�FRQFHSWV�WR�WKH�VHW�W\SH�WKH�VHWQDPH�IROORZHG�E\�µ /¶�DQG
WKH�FRQFHSW�QXPEHUV�UHTXLUHG��VHSDUDWHG�E\�HLWKHU�D�µ	¶�RU�µ�¶�FKDUDFWHU���6R��IRU
H[DPSOH��WR�DGG�FRQFHSWV�������������DQG����LQWR�WKH�(XURSH�VHW��WKH�FRPPDQG�W\SHG�LV
(XURSH� �/����	����	����	����	�����WKH�µ ¶�LV�WR�VSHFLI\�WKH�VHW�WKDW�LW�LV�WR�FRQWDLQ
VRPH�LWHPV�DQG�µ/¶�LV�WKH�FRPPDQG�WR�XVH�ZKHQ�DGGLQJ�D�OLVW���$�PHVVDJH�WR�FRQILUP
WKDW�WKH�FRQFHSWV�KDYH�EHHQ�DGGHG�ZLOO�EH�VKRZQ�H�J��µ(XURSH�QRZ�KDV���FRQFHSWV¶�
&OLFN�RQ�µ2.¶�DQG�DQ\�FRQFHSWV�LQ�WKH�(XURSH�VHW�ZLOO�EH�UHSODFHG�ZLWK�WKRVH�OLVWHG�

7R�SXW�DGGLWLRQDO�FRQFHSWV�LQWR�D�VHW�WKH�µ�¶�VLJQ�LV�XVHG�H�J��(XURSH��/���ZRXOG�DGG
FRQFHSW����WR�WKH�(XURSH�VHW��7R�UHPRYH�FRQFHSWV�IURP�D�VHW�XVH�WKH�µ�¶�VLJQ�H�J��(XURSH
�/����6HWV�FDQ�EH�DOVR�EH�DGGHG�WR�RU�VXEWUDFWHG�IURP�RWKHU�VHWV�H�J��(XURSH���/�RQPDS
RU�(XURSH��/�(QJODQG��:KHQ�FRQFHSWV�RU�VHWV�DUH�DGGHG�WR�RU�UHPRYHG�IURP�D�VHW�WKH
PHVVDJH�JLYLQJ�WKH�ILQDO�QXPEHU�RI�FRQFHSWV�LQ�WKH�VHW�LV�VKRZQ�

/LVWLQJ�VHWV
7R�ILQG�RXW�ZKDW�VHWV�DUH�DYDLODEOH��DQG�WKLV�LQFOXGHV�FOXVWHUV��VHH�³$QDO\VLV�$YDLODEOH´�
S����WKH�/6�FRPPDQG�LV�XVHG��7KLV�ZLOO�GLVSOD\�D�OLVW�RI�DQ\�VHWV�FUHDWHG�E\�WKH�XVHU�DQG
WKRVH�ZKLFK�DUH�WKH�UHVXOWV�RI�DQDO\VLV��DORQJ�ZLWK�WKHLU�VL]H��/6�GRHV�QRW��KRZHYHU��VKRZ
DQ\�RI�WKH�LQWULQVLF�VHWV�PHQWLRQHG�DERYH��7R�VHH�WKH�FRQWHQWV�RI�WKHVH�VHWV��W\SH�/�DQG
WKH�QDPH�RI�WKH�LQWULQVLF�VHW��IRU�H[DPSOH�/�VF�OLVWV�WKRVH�FRQFHSWV�FXUUHQWO\�VHOHFWHG�



6HWV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

7KH�/�FRPPDQG�DOVR�ZRUNV�ZLWK�VW\OHV�DOORZLQJ�OLVWV�RI�JRDOV��DFWLRQV�HWF��)RU�H[DPSOH�
/�JRDO�ZRXOG�OLVW�DOO�WKH�FRQFHSWV�ZLWK�WKH�VW\OH�JRDO�



$GYDQFHG�)HDWXUHV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

$GYDQFHG�)HDWXUHV

0HUJLQJ�&RQFHSWV
7KLV�IDFLOLW\�LV�XVHG�PRVW�RIWHQ�ZKHQ�D�VHULHV�RI�LQGLYLGXDO�PDSV�KDYH�EHHQ�FUHDWHG�DQG
HQWHUHG�LQWR�WKH�PRGHO�DQG�GXSOLFDWH�FRQFHSWV�LGHDV�EHFRPH�DSSDUHQW��0HUJLQJ�HQDEOHV
WZR�LGHQWLFDO�FRQFHSWV�WR�EH
FRPELQHG�LQWR�RQH�ZLWKRXW
ORVLQJ�WKHLU�FRUUHVSRQGLQJ
OLQNV�

7R�GR�WKLV��VHOHFW�WKH�WZR
FRQFHSWV�WR�EH�PHUJHG
�FOLFN�RQ�HDFK�ZKLOH
KROGLQJ�GRZQ�WKH�M
NH\���7KHQ�VHOHFW�WKH�µ(GLW¶
PHQX�µ0HUJH¶�RSWLRQ
�1RWH��LW�LV�RQO\�HQDEOHG�LI
H[DFWO\�WZR�FRQFHSWV�DUH
VHOHFWHG���7KH�µ0HUJH¶
GLDORJ�ER[�ZLOO�DSSHDU�DQG�WKH�ZD\�WKH�FRQFHSW�WH[W�LV�WR�EH�PHUJHG�FDQ�EH�VHOHFWHG��VHH
ILJXUH���7\SLQJ�µPHUJH¶�IROORZHG�E\�WKH�FRQFHSW�QXPEHUV�LQ�WKH�FRPPDQG�OLQH�ZLOO�DOVR
FDXVH�WKLV�GLDORJ�WR�DSSHDU�

1RWH� 7KLV�FRPPDQG�LV�LUUHYHUVLEOH��8QGHOHWH�FDQ�EH�XVHG�WR�UHWULHYH�WKH�RYHUZULWWHQ�FRQFHSW
EXW�WKH�OLQNV�DUH�QRW�UHYHUWHG�EDFN�WR�WKHLU�RULJLQDO�IRUP�

5H�QXPEHULQJ�&RQFHSWV
7KH�UHQXPEHULQJ�IHDWXUH�KDV�D�YDULHW\�RI�SXUSRVHV��2QH�XVH�LV�ZKHQ�WKH�LGHQWLILFDWLRQ�RI
DXWKRUVKLS�LV�UHTXLUHG��,Q�WKLV�FDVH��D�VHULHV�RI�QXPEHUV�FDQ�EH�DVVLJQHG�WR�HDFK�SHUVRQ
�H�J��������IRU�.HQQ\����������IRU�)UDQ�HWF����/DWHU��WKH�UHQXPEHU�IDFLOLW\�FDQ�EH�XVHG�WR
FKDQJH�WKH�UDQJHV�WR�PDNH�PRUH�VSDFH�IRU�DGGLWLRQDO�FRQFHSWV�

7R�UHQXPEHU�D�UDQJH�RI�FRQFHSWV�VHOHFW�WKH�µ(GLW¶
PHQX�µ$GYDQFHG¶�RSWLRQ��7KLV�ZLOO�GLVSOD\�IXUWKHU
RSWLRQV��RQH�RI�ZKLFK�LV�µ5HQXPEHU¶��6HOHFW
µ5HQXPEHU¶�DQG�WKH�GLDORJ�ER[�ZLOO�DSSHDU��7KH
QXPEHU�LQ�WKH�µ)URP¶�ER[�LQGLFDWHV�WKH�VWDUW�RI�WKH
UDQJH�DQG�WKH�µ7R¶�ER[�QXPEHU�LQGLFDWHV�WKH�HQG
RI�WKH�UDQJH��VHH�ILJXUH���,W�LV�OHJLWLPDWH�WR�KDYH
WKH�)URP�DQG�7R�QXPEHUV�WKH�VDPH�WR�UHQXPEHU�D
VLQJOH�FRQFHSW��KRZHYHU�LW�LV�TXLFNHU�WR�UHQXPEHU�D�VLQJOH�FRQFHSW�E\�HGLWLQJ�D�FRQFHSW



$GYDQFHG�)HDWXUHV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

QXPEHU�LQ�WKH�QRUPDO�PDQQHU��VHH�³(GLWLQJ�FRQFHSWV´��S�����7KH�µ6WDUW�$W¶�ER[�DOORZV
\RX�WR�VSHFLI\�WKH�QHZ�VWDUW�QXPEHU�IRU�WKH�VSHFLILHG�UDQJH��&OLFN�RQ�µ2.¶�ZKHQ�UHDG\�
'HFLVLRQ�([SORUHU�ZLOO�UHIXVH�WR�RYHUZULWH�DQ\�H[LVWLQJ�FRQFHSWV�DQG�ZLOO�LQGLFDWH�LI�WKLV
LV�WKH�FDVH��7U\�DJDLQ�ZLWK�DQRWKHU�UDQJH��2QFH�WKH�FRQFHSWV�KDYH�EHHQ�UHQXPEHUHG�WKLV
LV�LUUHYHUVLEOH�

0L[LQJ�1XPEHUV
7KH�DOWHUQDWLYH�WR�UHQXPEHULQJ�FRQFHSWV�LV�WR�PL[�WKHLU�QXPEHUV��7KLV�LV�PRVW�RIWHQ�XVHG
WR�KLGH�WKH�VRXUFH�RI�WKH�FRQFHSWV��L�H��ZKHQ�SHRSOH�NQRZ�WKDW���������ZHUH�IURP�3HWHU�
FKDQJLQJ�WKHP�UHPRYHV�WKDW�LQIRUPDWLRQ��$V�PL[LQJ�RQO\�XVHV�WKH�H[LVWLQJ�QXPEHUV�LW�LV
RIWHQ�EHWWHU�WR�UHQXPEHU�WKHP�EHIRUH�PL[LQJ��)XOO�GHWDLOV�RI�WKLV�IHDWXUH�DUH�DYDLODEOH�LQ
WKH�+HOS�O�DQG�WKH�5HIHUHQFH�0DQXDO�

2WKHU�)HDWXUHV�$YDLODEOH
7KH�IHDWXUHV�EHORZ�DUH�IXUWKHU�H[SODLQHG�LQ�WKH�5HIHUHQFH�0DQXDO�

+HOS &DQ�EH�REWDLQHG�E\�JRLQJ�WR�WKH�µ+HOS¶�PHQX�DQG�VHOHFWLQJ�WKH
DSSURSULDWH�RSWLRQ��$OWHUQDWLYHO\��WKH�O�NH\�FDQ�EH�SUHVVHG�DW
DQ\�WLPH��ZKLFK�ZLOO�GLVSOD\�KHOS�DSSURSULDWH�WR�WKH�FXUUHQW�PHQX�
GLDORJ�HWF��&RQWH[W�VHQVLWLYH�LQIRUPDWLRQ�FRQFHUQLQJ�DOO�WKH
IHDWXUHV�RI�'HFLVLRQ�([SORUHU�FDQ�EH�DFFHVVHG�LQ�WKLV�PDQQHU�

0RGHO�'LVSOD\�
2SWLRQV

$OORZV�D�YDULHW\�RI�GLIIHUHQW�ZD\V�RI�GLVSOD\LQJ�WKH�PRGHO
LQIRUPDWLRQ��)RU�H[DPSOH��ZKHWKHU�SDJH�EUHDNV��QXPEHUV�DQG
RWKHU�FRQFHSW�LWHPV�DUH�QRUPDOO\�GLVSOD\HG�

&RS\�DQG�3DVWH $OORZV�DOO�RU�SDUW�RI�WKH�PRGHO�WR�EH�VHOHFWHG�DQG�FRSLHG�LQWR
DOWHUQDWLYH�PRGHOV�IRU�IXUWKHU�UHYLHZ�RU�LQWR�RWKHU�:LQGRZV
SURJUDPV�IRU�GLVSOD\�HWF�

(VFDSHV
7KHUH�DUH�WZR�IRUPV�RI�HVFDSH�

7R�HVFDSH�IURP�D�FRPPDQG�EHIRUH�LW�FRPSOHWHV�LWV�WDVN��SUHVV�WKH�A�NH\��<RX�PD\
ZLVK�WR�HVFDSH�LQ�WKH�IROORZLQJ�VLWXDWLRQV��ZKHUH�WKH�FRPPDQG�OLQH�KDV�DSSHDUHG�EXW�LV
QRW�UHTXLUHG��LI�D�FRPPDQG�\RX�DUH�W\SLQJ�LV�QR�ORQJHU�UHTXLUHG��ZKHQ�HGLWLQJ�D�FRQFHSW
RQ�VFUHHQ��RU�ZKHQ�D�PHQX�KDV�SRSSHG�XS��,Q�HDFK�FDVH��SUHVVLQJ�WKH�A�NH\�RQFH�RU
WZLFH�ZLOO�XVXDOO\�IUHH�WKH�SURJUDP�DQG�FDQFHO�WKH�FRPPDQG�

:KHUH�HUURU�DQG�VWDWXV�PHVVDJHV�DUH�VKRZQ��LQ�WKH�IRUP�RI�D�ER[�DSSHDULQJ�LQ�WKH�FHQWUH
RI�WKH�VFUHHQ��WKH\�ZLOO�JHQHUDOO\�LQGLFDWH�WKHLU�FDXVHV��7KH\�FDQ�EH�FDQFHOOHG�E\
FOLFNLQJ�RQ�µ2.¶�RU�SUHVVLQJ�H�RU�A��,I�WKH�FDXVH�LV�QRW�LPPHGLDWHO\�DSSDUHQW
H�J��RQH�HUURU�PHVVDJH�UHDGV�³H[SHFWHG�D�VWULQJ�SDUDPHWHU´��WKHQ�LW�LV�DGYLVDEOH�WR



$GYDQFHG�)HDWXUHV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

FRQVXOW�WKH�KHOS�IDFLOLW\�E\�SUHVVLQJ�WKH�O�NH\�ZKLFK�GHVFULEHV�KRZ�WR�XVH�WKH
FRPPDQG�RU�SURFHGXUH�FDXVLQJ�WKH�HUURU�PHVVDJH�



$GYDQFHG�)HDWXUHV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�



+LQWV�DQG�7LSV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

+LQWV�DQG�7LSV

0RYLQJ�WKH�¶:LQGRZ·�$URXQG�WKH�0DS�
7KLV�RSHUDWLRQ�LV�XVHIXO�ZKHQ�WKHUH�DUH�PRUH�FRQFHSWV�RQ�WKH�PDS�WKDQ�FDQ�EH�VHHQ�RQ
WKH�VFUHHQ��7KH�ZLQGRZ�RQWR�WKH�PDS�QHHGV�WR�EH�PRYHG�XS��GRZQ��OHIW�RU�ULJKW�DQG�WKLV
LV�HDVLO\�DFKLHYHG�LQ�'HFLVLRQ�([SORUHU�

0RYLQJ�XS�DQG�GRZQ
2QH�ZD\�RI�PRYLQJ�DURXQG�D�PDS�ZKHQ�WKHUH�DUH�FRQFHSWV�µRII�WKH�VFUHHQ¶�KDV�EHHQ
PHQWLRQHG�HDUOLHU�²�XVLQJ�WKH�VFUROO�EDUV��7KLV�LV�DFKLHYHG�E\�PRYLQJ�WKH�PRXVH�WR�WKH
VPDOO�ER[�LQ�WKH�VFUROO�EDUV�DQG�FOLFN�DQG�KROG�WR�GUDJ�WKH�ER[�HLWKHU�XS�RU�GRZQ�WKH
VFUROO�EDU�DV�UHTXLUHG��7R�PRYH�TXLFNO\�GRZQ�D�YLHZ�WR�ORRN�DW�FRQFHSWV�EHORZ�WKH
FXUUHQW�VFUHHQ�GLVSOD\�SUHVV�`��&RUUHVSRQGLQJO\��WR�PRYH�XS�WR�ORRN�DW�FRQFHSWV
DERYH�WKH�FXUUHQW�VFUHHQ�GLVSOD\�SUHVV�^�

0RYLQJ�OHIW�RU�ULJKW
0RYLQJ�OHIW�DQG�ULJKW�RI�WKH�FXUUHQW�YLHZ�LV�VLPLODU�WR�PRYLQJ�XS�DQG�GRZQ��KRZHYHU�
WKH�E�NH\�LV�XVHG�LQ�DGGLWLRQ�WR�GLVWLQJXLVK�WKH�GLIIHUHQW�GLUHFWLRQV��7R�PRYH�WR�D�OHIW
µSDJH¶�SUHVV�E`��WR�PRYH�WR�D�ULJKW�µSDJH¶�SUHVV�E^�

7HFKQLTXHV�WR�(QKDQFH�6SHHG

4XLFN�PHWKRG�IRU�¶UH�GUDZLQJ·�WKH�VFUHHQ
7R�UHGUDZ�WKH�VFUHHQ�SUHVV�S��7KLV�LV�HVSHFLDOO\�XVHIXO�DV�LW�µUHIUHVKHV¶�WKH�VFUHHQ�WR
GLVSOD\�DQ\�FKDQJHV�PDGH�DQG�UHPRYHV�DQ\�VXSHUIOXRXV�PDWHULDO��)RU�H[DPSOH��ZKHQ
FRQFHSWV�KDYH�EHHQ�PRYHG�DURXQG�WKH�VFUHHQ��RU�ZKHQ�WKH�SULQWHU�IRUPDW�IRU�WKH�PDS�KDV
EHHQ�DOWHUHG�

4XLFN�DFFHVV�WR�SUHYLRXV�FRPPDQGV
,W�LV�SRVVLEOH�WR�UHWXUQ�WR�WKH�SUHYLRXV�ILYH�HQWULHV�WR�UHYLHZ�RU�UHSHDW�D�SUHYLRXV
FRPPDQG�RU�FRQFHSW�W\SHG�RQ�WKH�FRPPDQG�OLQH��)RU�H[DPSOH��LI�WKHUH�DUH�WKUHH�FOXVWHUV
ZRUWK�H[DPLQLQJ��WKH�SUHYLRXV�FRPPDQG�FDQ�EH�GLVSOD\HG�²�³0DS�FOXVWHU�´�²�DQG
LQVWHDG�RI�KDYLQJ�WR�UHSHDW�WKH�FRPPDQG�FRPSOHWHO\��LW�FDQ�WKHQ�EH�TXLFNO\�HGLWHG�WR
³0DS�FOXVWHU�´�



+LQWV�DQG�7LSV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

5HSHDWLQJ�FRPPDQGV�LV�DFKLHYHG�E\�SUHVVLQJ�WKH�FXUVRU�XS�NH\��3UHYLRXV�FRPPDQGV
ZLOO�EH�GLVSOD\HG�RQ�WKH�FRPPDQG�OLQH�LQ�UHYHUVH�RUGHU��3UHVVLQJ�WKH�FXUVRU�GRZQ�NH\
DOORZV�D�FRPPDQG�ZKLFK�KDV�SUHYLRXVO\�EHHQ�XVHG�WR�EH�VHOHFWHG��A�FDQFHOV�WKH
DFWLRQ�

4XLFN�PHWKRG�IRU�¶EULQJLQJ·�XQOLQNHG�FRQFHSWV�RQWR�D�YLHZ
:KHQ�ZRUNLQJ�ZLWK�PRGHOV�DW�DQ�HDUO\�VWDJH�WKHUH�DUH�RIWHQ�D�QXPEHU�RI�XQOLQNHG
FRQFHSWV��IRU�H[DPSOH��ZKHQ�PHUJLQJ�D�QXPEHU�RI�FRJQLWLYH�PDSV���7KH�REYLRXV�PHWKRG
WR�EULQJ�VHOHFWHG�FRQFHSWV�RQWR�D�YLHZ��LV�WKH�FRPPDQG�%ULQJ�6&��EXW�WKLV�VSUHDGV�WKH
FRQFHSWV�ODWHUDOO\�DFURVV�WKH�VFUHHQ��8VLQJ�WKH�IROORZLQJ�VWHSV��WKH�FRQFHSWV�FDQ�EH
EURXJKW�RQWR�WKH�VFUHHQ�LQ�D�VLQJOH�JURXS��WKXV�PDNLQJ�LGHQWLILFDWLRQ�DQG�OLQNLQJ�HDVLHU�

7KH�ILUVW�VWHS�LV�WR�OLVW�WKH�LGHDV�RQ�WKH�VFUHHQ��7KLV�PLJKW�SHUKDSV�EH�GRQH�WKURXJK�D
µ)LQG¶�FRPPDQG�RU�D�µ/LVW¶�FRPPDQG��2QFH�WKH�VSHFLILF�FRQFHSWV�DUH�OLVWHG��VHOHFW�WKHP
�VHH�³6HOHFWLQJ�&RQFHSWV´��S�����0RYH�WR�D�PDS�YLHZ��VHH�³9LHZLQJ�&RQFHSWV´��S���
DQG�EULQJ�RQH�RI�WKH�VHOHFWHG�FRQFHSWV�RQWR�WKH�VFUHHQ�H�J��%ULQJ�����WDNLQJ�FDUH�QRW�WR
GHVHOHFW�DQ\WKLQJ��7KHQ�KROGLQJ�GRZQ�WKH�M�NH\�PRYH�WKH�VHOHFWHG�FRQFHSW�RQ�WKH
VFUHHQ�DQG�WKH�UHPDLQLQJ�VHOHFWHG�FRQFHSWV�ZLOO�DSSHDU�ORFDWHG�DURXQG�WKH�FKRVHQ
VHOHFWHG�FRQFHSW���)RU�PRUH�LQIRUPDWLRQ�RQ�H[WHQGLQJ�PDSV�VHH�³([WHQGLQJ�([LVWLQJ
0DSV´��S���

4XLFN�PHWKRG�RI�¶EULQJLQJ·�FRQFHSWV�RQWR�D�PDS�IURP�DQRWKHU
GLVSOD\

:KHQ�ZRUNLQJ�ZLWK�PXOWLSOH�YLHZV��VHH�³7KH�0XOWLSOH�9LHZ�)DFLOLW\´��S����WKLV
WHFKQLTXH�HQDEOHV�FRQFHSWV�LGHQWLILHG�RQ�RWKHU�YLHZV�WR�EH�µEURXJKW¶�TXLFNO\�RQWR�WKH
FXUUHQW�YLHZ��)RU�H[DPSOH��LI�D�µ),1'¶�FRPPDQG�KDV�EHHQ�H[HFXWHG�DQG�VHYHUDO�RI�WKH
FRQFHSWV�OLVWHG�DSSHDU�UHOHYDQW�WR�WKH�VFUHHQ�EHLQJ�GHYHORSHG��WKHQ�LW�LV�SRVVLEOH�WR�EULQJ
WKHP�RQWR�WKH�VFUHHQ�ZLWKRXW�KDYLQJ�WR�XVH�WKH�µ%ULQJ¶�FRPPDQG��7KLV�LV�DFKLHYHG�E\
VHOHFWLQJ�WKH�FRQFHSWV��VHH�³6HOHFWLQJ�&RQFHSWV´��S����LQ�HLWKHU�WKH�WH[W�YLHZ�RU�DQ
DOWHUQDWLYH�PDS�YLHZ��UHWXUQLQJ�WR�WKH�YLHZ�XQGHU�FRQVLGHUDWLRQ�DQG�SUHVVLQJ�E%
�IRU�%ULQJ���7KLV�LV�EHFDXVH�µ%ULQJ¶�RSHUDWHV�RQ�WKH�VHOHFWHG�FRQFHSWV��HYHQ�LI�WKH\�DUH
QRW�RQ�WKH�PDS�DOUHDG\�

4XLFN�PHWKRG�RI�¶KLGLQJ·�FRQFHSWV�RQ�D�PDS
7KLV�IDFLOLW\�LV�XVHIXO�IRU�KLGLQJ�D�QXPEHU�RI�FRQFHSWV�RQ�D�PDS�LQ�RUGHU�WR�UHGXFH�WKH
DPRXQW�RI�FRPSOH[LW\��6HOHFW�WKH�FRQFHSWV�DQG�WKHQ�UHPRYH�WKHP�IURP�YLHZ�E\�SUHVVLQJ
E+��IRU�+LGH��



+LQWV�DQG�7LSV

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

*HQHUDO�2SHUDWLRQ

'LIIHUHQW�IRUPV�RI�OLVWLQJ
7KHUH�DUH�D�YDULHW\�RI�GLIIHUHQW�IRUPV�RI�OLVWLQJ�ZKLFK�DUH�XVHIXO�ZKHQ�ZRUNLQJ�ZLWK�D
ODUJH�PRGHO��DQG�ZKHUH�OLVWLQJ�WKH�HQWLUH�FRQWHQWV�ZRXOG�EH�D�OHQJWK\�RSHUDWLRQ�

��/LVWLQJ�D�UDQJH

7KLV�LV�DFKLHYHG�E\�W\SLQJ�/�DQG�WKHQ�WKH�UDQJH�VHSDUDWHG�E\�D�µ�¶�FKDUDFWHU��)RU
H[DPSOH��/�������ZRXOG�OLVW�DOO�WKRVH�FRQFHSWV�EHWZHHQ����DQG����LQFOXVLYH�

��/LVWLQJ�IURP�D�VHW�SRLQW

7KLV�DOORZV�HYHU\WKLQJ�DIWHU�D�VSHFLILHG�QXPEHU�WR�EH�OLVWHG��)RU�H[DPSOH��/�����ZRXOG
OLVW�DOO�FRQFHSWV�IURP����RQZDUGV�

��/LVWLQJ�WR�D�VHW�SRLQW

/LNH�WKH�DERYH�H[FHSW�LW�OLVWV�HYHU\WKLQJ�XS�WR�D�VSHFLILHG�QXPEHU��)RU�H[DPSOH��/����
ZRXOG�OLVW�HYHU\WKLQJ�XS�WR��DQG�LQFOXGLQJ����

7KHVH�UDQJHV�FDQ�EH�XVHG�ZLWK�PRVW�FRPPDQGV�WKDW�OLVW�FRQFHSWV��7KH�VKRUWFXW
FRPPDQGV�ZKLFK�PDWFK�WKH�µ/LVW¶�PHQX�RSWLRQV�DUH�LQFOXGHG�LQ�WKH�PHQX�WH[W��)RU
H[DPSOH��WKH�µ/LVW�UHODWLRQVKLSV¶�PHQX�VKRZV�³/5´��7KH�FRPPDQG�/5�������ZLOO�RQO\
GLVSOD\�WKH�UHODWLRQVKLSV�RI�FRQFHSWV����WKURXJK�WR����

(QWHULQJ�DQ�RSSRVLWH�SROH
,Q�DGGLWLRQ�WR�VLPSOH�SKUDVHV�LQ�WKH�WH[W�RI�FRQFHSWV��'HFLVLRQ�([SORUHU�DOVR�DOORZV�DQ
³RSSRVLWH�SROH´�WR�EH�LQFOXGHG��2SSRVLWH�RU�FRQWUDVWLQJ�SROHV�RI�DQ�LGHD�DUH�RIWHQ�XVHIXO
WR�GLVWLQJXLVK�PRUH�FOHDUO\�ZKDW�LV�PHDQW�E\�D�SDUWLFXODU�LGHD��7KH\�DUH�RIWHQ�XVHG�LQ
HYHU\�GD\�VSHHFK��IRU�H[DPSOH�µWUDYHO�E\�FDU�UDWKHU�WKDQ�WDNH�WKH�EXV¶��7R�DFFHVV�WKLV
³EL�SRODU´�IHDWXUH��D�VLQJOH�SHULRG�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�SROHV�LV�UHTXLUHG��)RU
H[DPSOH��LI�WKH�LGHD�WR�EH�HQWHUHG�LV�µLQFUHDVH�UHVHDUFK�IXQGLQJ�UDWKHU�WKDQ�UHPDLQ�DW�WKH
VDPH�OHYHO¶�W\SH� LQFUHDVH�UHVHDUFK�IXQGLQJ�UHPDLQ�DW�WKH�VDPH�OHYHO�H��7KH
VLQJOH�SHULRG�ZLOO�WKHQ�DSSHDU�RQ�WKH�VFUHHQ�DV�DQ�HOOLSVLV��WKUHH�GRWV��ZKLFK�DFWV�DV�D
VKRUW�KDQG�IRU�µUDWKHU�WKDQ¶�

,GHQWLILFDWLRQ�RI�¶RUSKDQV·
,GHQWLI\LQJ�RUSKDQV��L�H��WKRVH�FRQFHSWV�ZLWK�QR�OLQNV��LV�YHU\�XVHIXO�ZKHQ�FUHDWLQJ
PRGHOV�DV�LW�DOORZV�WKRVH�FRQFHSWV�FXUUHQWO\�XQFRQQHFWHG�WR�EH�ORFDWHG�TXLFNO\��7R�XVH
WKLV�IDFLOLW\�W\SH�RUSKDQ�DQG�D�OLVW�RI�XQOLQNHG�FRQFHSWV�ZLOO�EH�GLVSOD\HG�



+LQWV�DQG�7LSV

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

6W\OHV�DQG�SULQWLQJ
7KLV�VHFWLRQ�LQFOXGHV�VRPH�KHOSIXO�µUXOHV�RI�WKXPE¶�ZKHQ�XVLQJ�VW\OHV�

�� $YRLG�FUHDWLQJ�VW\OH�QDPHV�EHJLQQLQJ�ZLWK�QXPEHUV�RU�XVLQJ�VSHFLDO�FKDUDFWHUV�H�J�
µ�¶��µ�¶�HWF��7KHVH�FKDUDFWHUV�DUH�XVHG�H[WHQVLYHO\�LQ�FRPPDQGV�DQG�PD\�EH�FRQIXVLQJ
WR�'HFLVLRQ�([SORUHU�

�� 8VH�7UXH�7\SH�IRQWV�UDWKHU�WKDQ�GHYLFH�VSHFLILF�IRQWV�DV�WKH\�DUH�PRUH�IOH[LEOH�
7\SLFDOO\�WKHVH�DUH�$ULDO��&RXULHU�1HZ�DQG�7LPHV�1HZ�5RPDQ�

�� ,W�LV�KHOSIXO�WR�VWDUW�ZLWK�DQ�LQLWLDO�VW\OH�VL]H�RI����SRLQW�DV�WKLV�LV�ERWK�UHDGDEOH�RQ
VFUHHQ�DQG�ZRUNDEOH�LQ�SULQWHG�IRUPDW�



$QDO\VLV�$YDLODEOH

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

$QDO\VLV�$YDLODEOH

,QWURGXFWLRQ
2QFH�D�PRGHO�KDV�EHHQ�FUHDWHG�LQ�'HFLVLRQ�([SORUHU�LW�LV�RIWHQ�EHQHILFLDO�WR�JDLQ�VRPH
LGHD�RI�LWV�VWUXFWXUH�E\�EHLQJ�DEOH�WR�ORRN�DW�GLIIHUHQW�DVSHFWV��VOLFHV���7KHUHIRUH�LQ�RUGHU
WR�IDFLOLWDWH�ZRUNLQJ�ZLWK�ODUJH�DPRXQWV�RI�LQIRUPDWLRQ��SDUWLFXODUO\�PRGHOV�RI����
FRQFHSWV�DQG�RYHU��D�YDULHW\�RI�DQDO\VHV�KDYH�EHHQ�GHYHORSHG�DQG�DUH�GHVFULEHG�EHORZ�
7KHVH�GHVFULSWLRQV�UDQJH�IURP�WKH�XVH�RI�VLPSOH�DQDO\VLV�²�VXFK�DV�OLVWLQJ�WKH�µWRS¶�DQG
µERWWRP¶�FRQFHSWV�RI�D�PRGHO�²�WR�PRUH�FRPSOH[�DQG�FRPSOLFDWHG�DQDO\VLV�VXFK�DV
µFROODSVH¶�ZKLFK�FDQ�SURYLGH�DQ�RYHUYLHZ�RI�WKH�PRGHO��$V�VXFK�WKH\�ZLOO�EH�DGGUHVVHG
DFFRUGLQJ�WR�WKHLU�UHODWLYH�GHJUHH�RI�FRPSOH[LW\��VWDUWLQJ�ZLWK�WKH�VLPSOH�DQDO\VLV�

7KH�DQDO\VHV�WKDW�DUH�FRYHUHG�LQ�WKLV�GRFXPHQW�DUH�DV�OLVWHG�EHORZ�DQG�DUH�GLYLGHG�LQWR
VHSDUDWH�VHFWLRQV��0RUH�GRFXPHQWDWLRQ�RQ�RSWLRQV�LV�DYDLODEOH�LQ�WKH�5HIHUHQFH�0DQXDO
DQG�RQOLQH�+HOS�O�

/+�DQG�/7 /LVWLQJ�WKRVH�FRQFHSWV�DW�WKH�WRS��KHDGV��DQG�ERWWRP��WDLOV��RI�WKH
PRGHO

/6'��/66�DQG
/6(

$QDO\VLQJ�WKH�GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�VHWV

&OXVWHU µ6OLFLQJ¶�WKH�PRGHO�PDNLQJ�PRUH�PDQDJHDEOH�VHWV

+LHVHW &UHDWLQJ�KLHUDUFKLFDO�VHWV�XVLQJ�D�VSHFLILF�VHW�DV�D�µVHHG¶

3RWHQW ,GHQWLI\LQJ�WKRVH�FRQFHSWV�WKDW�DUH�OLQNHG�WR�WKH�JUHDWHVW�QXPEHU
RI�WRS�FRQFHSWV

&ROODSVH 5HGXFLQJ�WKH�PRGHO�WR�D�VSHFLILF�VHW�ZKLOH�PDLQWDLQLQJ�DQ\�OLQNV

'RPDLQ ([DPLQLQJ�WKH�µGHQVLW\¶�RI�LPPHGLDWH�OLQNV�DURXQG�FRQFHSWV

&HQW ([DPLQLQJ�WKH�µFHQWUDOLW\¶�DW�YDU\LQJ�OHYHOV�RI�VLQJOH��RU�VHWV�RI�
FRQFHSWV

&RWDLO /RRNLQJ�IRU�µNH\¶�RSWLRQV���EUDQFK�SRLQWV���LQ�WKH�PRGHO

5HSODFH 6HDUFK�DQG�UHSODFH�WH[W

5HYLHZ ([SORULQJ�D�VSHFLILHG�VHW�RI�FRQFHSWV

/RRS 6HDUFKLQJ�IRU�ORRSV�ZLWKLQ�WKH�PRGHO�DQG�SODFLQJ�WKHP�LQ�VHWV



$QDO\VLV�$YDLODEOH

�� 'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\�

&VHW ([SORULQJ�FRQVHTXHQWLDO�SDWKV�EHWZHHQ�SDUWLFXODU�VHWV�VW\OHV

&RQQHFW ,GHQWLI\LQJ�FRQFHSWV�RQ�WKH�LPPHGLDWH�ERXQGDULHV�EHWZHHQ�VHWV�RU
VW\OHV

6WULS UHGXFLQJ�WKH�PRGHO�WR�GLVSOD\�RQO\�FRQFHSWV�ZLWK�EUDQFK�SRLQWV

/6+ VHDUFKLQJ�IRU�EUDQFK�SRLQWV�EHWZHHQ�JURXSV

$OWKRXJK�WKH�DQDO\VHV�KDYH�EHHQ�ZULWWHQ�ZLWK�WKH�&RJQLWLYH�0DSSLQJ�7HFKQLTXH�LQ�PLQG
WKH\�FDQ�EH�TXLWH�VXLWDEOH�IRU�RWKHU�SXUSRVHV��&DUH�PXVW�EH�WDNHQ�LQ�LQWHUSUHWLQJ�WKH
UHVXOWV�HVSHFLDOO\�LQ�WKH�FDVH�RI�D�FOXVWHU�DQDO\VLV�ZKLFK�DQDO\VHV�WKH�VWUXFWXUH�RI�WKH
PRGHO��DQG�WKHUHIRUH�SODFHV�HPSKDVLV�RQ�WKH�FRJQLWLYH�PDSSLQJ�UXOHV��WR�SURGXFH
JURXSV��&RQVHTXHQWO\�DOWKRXJK�JXLGDQFH�ZLOO�EH�JLYHQ�LQ�WKLV�VHFWLRQ�DV�WR�ZK\�WKH
DQDO\VLV�PD\�EH�XVHG��LW�LV�GRQH�ZLWK�&RJQLWLYH�0DSSLQJ�LQ�PLQG��'HFLVLRQ�([SORUHU�KDV
D�SURJUDP�ODQJXDJH�WKDW�FDQ�EH�XVHG�IRU�GHYHORSLQJ�DQDO\VLV�RI�\RXU�RZQ�PRGHOOLQJ
WHFKQLTXHV�

/7�/+
$�TXLFN�DQG�VLPSOH�PHWKRG�IRU�H[DPLQLQJ�WKH�WRS�DQG�ERWWRP�OD\HUV�RI�WKH�PRGHO�LV�WR
/LVW�+HDGV�DQG�/LVW�7DLOV�

+HDGV�DUH�WKRVH�FRQFHSWV�WKDW�DUH�DW�WKH�WRS�RI�WKH�PRGHO�²�L�H��KDYLQJ�QR�DUURZV
OHDGLQJ�RXW�RI�WKHP�²�DQG�WDLOV�DUH�WKRVH�FRQFHSWV�ZLWK�QR�DUURZV�OHDGLQJ�LQWR�WKHP��,Q
D�FRJQLWLYH�PDS��WKHVH�WZR�DQDO\VHV�PD\�EH�XVHG�IRU�D�YDULHW\�RI�SXUSRVHV�²�LW�KDV�EHHQ
IRXQG�WKDW�WKH\�DUH�RIWHQ�XVHIXO�WR�WLG\�XS�D�PRGHO�LQ�WKH�HDUO\�VWDJH�RI�DQDO\VLV�
HVSHFLDOO\�LQ�WKH�FDVH�RI�KHDGV�

,W�LV�IUHTXHQWO\�WKH�FDVH��HVSHFLDOO\�ZKHQ�ZRUNLQJ�ZLWK�PXOWLSOH�VRXUFHV�RI�LQIRUPDWLRQ�
WKDW�FRQFHSWV�PD\�DSSHDU�DV�KHDGV�GXH�WR�OLQNV�QRW�EHLQJ�PDGH��7KXV�LW�LV�SRVVLEOH�WR
LGHQWLI\�FRQFHSWV�ZKLFK�DUH�QRW�\HW�OLQNHG�DSSURSULDWHO\��$OWHUQDWLYHO\��ZKHQ�ZRUNLQJ
ZLWK�OLVWLQJ�WDLOV�LW�LV�SRVVLEOH�WR�GHWHUPLQH�ZKHWKHU�VXIILFLHQW�GHWDLO�KDV�EHHQ�FDSWXUHG�
,Q�FRJQLWLYH�PDSSLQJ�WKH�KHDGV�DUH�QRUPDOO\�GHVLUHG�RXWFRPHV�DQG�WKH�WDLOV�DUH�SRVVLEOH
DFWLRQV�

1RWH� &RQFHSWV�WKDW�KDYH�QR�OLQNV�HLWKHU�JRLQJ�LQ�RU�RXW�RI�WKHP�DUH�FRQVLGHUHG�KHDGV�DQG�ZLOO
EH�GLVSOD\HG�DV�VXFK��7KH�µRUSKDQ¶�FRPPDQG�FDQ�DOVR�EH�XVHG�WR�ILQG�WKHVH�

%RWK�RI�WKHVH�DQDO\VHV�DSSHDU�XQGHU�WKH�µ/LVW¶�PHQX�EXW�FDQ�DOVR�EH�DFFHVVHG�WKURXJK
WKH�FRPPDQG�OLQH�E\�W\SLQJ�/+��OLVW�KHDGV��RU�/7��OLVW�WDLOV��

6HW�/RJLF�³�/6'��/66��/6(
2QFH�WKH�PRGHO�KDV�EHHQ�EXLOW�DQG�VRPH�VHWV�FUHDWHG��VHH�³&UHDWLQJ�VHWV´��S����LW�FDQ�EH
XVHIXO�WR�DQDO\VH�WKH�PRGHO�WKURXJK�H[DPLQLQJ�WKH�GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ



$QDO\VLV�$YDLODEOH

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

PHPEHUV�RI�VHWV��)RU�H[DPSOH��LW�PD\�EH�EHQHILFLDO�WR�H[SORUH�ZKHWKHU�WKHUH�DUH�DQ\
FRQFHSWV�LQ�WKH�LQWULQVLF�VHW�RU�VW\OH�LVVXH�WKDW�DOVR�DSSHDU�LQ�WKH�XVHU�FUHDWHG�VHW�ZKLFK
FRQWDLQV�FRQFHSWV�WR�GR�ZLWK�ILQDQFH��7KHUH�DUH�WKUHH�W\SHV�RI�ORJLF�DQDO\VLV�DYDLODEOH�
/LVW�6HW�'LIIHUHQFHV��/LVW�6HW�6LPLODULWLHV�DQG�/LVW�6HW�([FHSWLRQV�

/6'
7KH�FRPPDQG�µ/LVW�6HW�'LIIHUHQFHV¶��IRU�H[DPSOH�OVG�VHW��VHW���LGHQWLILHV�WKH�GLIIHUHQFHV
EHWZHHQ�µVHW�¶�DQG�µVHW�¶�DQG�OLVWV�WKHP�WR�WKH�VFUHHQ�LQ�WH[W�PRGH��7KXV�LW�GLVSOD\V�DQ\
FRQFHSW�PHPEHUV�WKDW�DUH�QRW�LQ�WKH�RYHUODS�EHWZHHQ�µVHW�¶�DQG�µVHW�¶�

/66
7KH�FRPPDQG�µ/LVW�6HW�6LPLODULWLHV¶�LGHQWLILHV�WKRVH�FRQFHSWV�WKDW�DUH�LQ�ERWK�VHWV�DQG�LQ
D�VLPLODU�PDQQHU�WR�/6'�WKH�FRPPDQG�LV�OVV�VHW��VHW���7KLV�ZLOO�LGHQWLI\�WKRVH�FRQFHSWV
WKDW�DUH�LQ�ERWK�µVHW�¶�DQG�µVHW�¶�DQG�GLVSOD\�WKHP�RQ�WKH�VFUHHQ�LQ�D�OLVW�

/6(
7KH�FRPPDQG�µ/LVW�6HW�([FHSWLRQV¶�HQDEOHV�WKH�XVHU�WR�LGHQWLI\�ZKLFK�FRQFHSWV�DUH�LQ
RQH�VHW�EXW�QRW�LQ�WKH�RWKHU��)RU�H[DPSOH��OVH�VHW��VHW��GHWHUPLQHV�ZKLFK�FRQFHSWV�DUH�LQ
µVHW�¶�EXW�DUH�QRW�PHPEHUV�RI�µVHW�¶��)RU�WKLV�FRPPDQG�LW�LV�LPSRUWDQW�ZKLFK�VHW�LV�OLVWHG
ILUVW��IRU�LW�LV�PHPEHUV�RI�WKLV�VHW�WKDW�DUH�RI�LQWHUHVW�

8VLQJ�WKH�UHVXOWV
7KH�RXWSXW�IURP�VHW�ORJLF�DQDO\VLV�FDQ�EH�SXW�LQWR�D�IXUWKHU�VHW��IRU�H[DPSOH��QHZVHW�GLII�
GLII� �OVG�VHW���VHW��ZLOO�SXW�WKH�FRQFHSWV�WKDW�DUH�QRW�LQ�WKH�RYHUODS�EHWZHHQ�µVHW��¶�DQG
µVHW�¶�LQWR�WKH�VHW�FDOOHG�µGLII¶�

&OXVWHU
$V�PRGHOV�EHFRPH�FRPSOH[�WKURXJK�WKH�FDSWXULQJ�RI�KXJH�DPRXQWV�RI�GDWD��WKH\�FDQ�QR
ORQJHU�EH�HDVLO\�XQGHUVWRRG�ZKHQ�PDSSHG�RQ�WKH�VFUHHQ��UXOH�RI�WKXPE�VXJJHVWV�WKLV�WR
EH�DURXQG����FRQFHSWV���7KH�µFOXVWHU¶�DQDO\VLV�KHOSV�ZLWK�WKLV�E\�EUHDNLQJ�GRZQ�WKH
PRGHO�LQWR�PRUH�PDQDJHDEOH�µFKXQNV¶��7KLV�LV�XVHIXO�IRU�LGHQWLI\LQJ�NH\�DUHDV��LVRODWHG
FRQFHSWV�ZKLFK�UHTXLUH�IXUWKHU�OLQNV��RU�VPDOO�UHODWLYHO\�XQOLQNHG�JURXSV�RI�FRQFHSWV
�ZKLFK�PD\�UHTXLUH�IXUWKHU�OLQNDJH��

7KH�DQDO\VLV�WDNHV�QR�DFFRXQW�RI�WKH�FRQFHSW�WH[W�DQG�PHDQLQJ��DV�WKH�XQGHUO\LQJ
DVVXPSWLRQ�LV�WKDW�WKH�PHDQLQJ�RI�D�FRQFHSW�LV�JDLQHG�ERWK�IURP�LWV�FRQWHQW�DQG�IURP�WKH
FRQFHSWV�WR�ZKLFK�LW�LV�OLQNHG��DQG�LW�LV�WKH�UHODWLRQVKLSV�ZKLFK�DUH�LPSRUWDQW�LQ�WKLV
DQDO\VLV��7KXV��WKH�DQDO\VLV�DLPV�WR�SURYLGH�D�OLVW�RI�³VXJJHVWLRQV�RI�PXWXDOO\�H[FOXVLYH



$QDO\VLV�$YDLODEOH

�� 'HFLVLRQ�([SORUHU�����8VHU
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WRSLF�DUHDV´��EXW�IXUWKHU�FRQWHQW�DQDO\VLV�LV�XVXDOO\�UHTXLUHG�WR�LGHQWLI\�PRUH�UHOLDEO\�WKH
ERXQGDULHV�RI�HDFK�WRSLF��&OXVWHU�DQDO\VLV�UHVXOWV�VKRXOG�DOZD\V�EH�WUHDWHG�FDXWLRXVO\
EHFDXVH�WKH�DQDO\VLV�UHOLHV�QRW�RQO\�RQ�WKH�FRJQLWLYH�PDSSLQJ�IRUPDOLVPV�EXW�DOVR�RQ�WKH
PRGHO�EHLQJ�FRPSUHKHQVLYH��ZKLFK�LV�QHYHU�WKH�FDVH��(VVHQWLDOO\�D�FOXVWHU�DQDO\VLV�WULHV
WR�GHWHUPLQH�UHODWLYHO\�LVRODWHG�³LVODQGV´�RI�FRQFHSWV�ZKHUH�WKHUH�DUH�D�PLQLPXP�RI
³EULGJHV´�EHWZHHQ�WKH�LVODQGV��7KHUHIRUH�WKH�FRQWHQWV�RI�WKH�FOXVWHUV�SURGXFHG�DUH
PXWXDOO\�H[FOXVLYH��DV�RSSRVHG�WR�+LHVHW�²�VHH�³+LHVHW´��S����

&UHDWLQJ�FOXVWHUV
7R�GR�D�FOXVWHU�DQDO\VLV
VLPSO\�PRYH�WR�WKH
µ$QDO\VLV¶�PHQX�DQG�VHOHFW
µ&OXVWHU¶��2QFH�WKH
DQDO\VLV�LV�FRPSOHWHG�WKH�PHVVDJH�DORQJVLGH�ZLOO�DSSHDU�DQG�WKH�VHWV�FDQ�WKHQ�EH�YLHZHG�
7R�DFFHVV�WKH�DQDO\VLV�IURP�WKH�FRPPDQG�OLQH�W\SH�FOXVWHU�DQG�LW�ZLOO�EH�FDUULHG�RXW��)RU
PRUH�DGYDQFHG�XVH��UHIHU�WR�WKH�µ&OXVWHU�RSWLRQV¶�XQGHU�WKH�µ$QDO\VLV¶�µ&RQILJXUH¶
RSWLRQ��ZKLFK�LV�GHVFULEHG�LQ�WKH�5HIHUHQFH�0DQXDO��1RWH�WKDW�SUHYLRXV�FOXVWHUV�DUH
GHVWUR\HG�HDFK�WLPH�WKH�DQDO\VLV�LV�GRQH�

9LHZLQJ�FOXVWHUV
2QFH�WKH�FOXVWHU�DQDO\VLV�KDV�EHHQ�FRPSOHWHG�LW�LV�WKHQ�SRVVLEOH�HLWKHU�WR�OLVW�RU�PDS�HDFK
FOXVWHU��7KH�DQDO\VLV�SXWV�WKH�UHVXOWV��FOXVWHUV��RI�OLQNHG�FRQFHSWV�LQWR�VHWV�ZKLFK�LW
QDPHV�&OXVWHU���&OXVWHU���HWF��7R�VHH�KRZ�PDQ\�FOXVWHUV�WKHUH�DUH�DQG�WKH�QXPEHU�RI
FRQFHSWV�LQ�HDFK�FOXVWHU�XVH�WKH�OLVW�VHW�FRPPDQG�L�H��OV��7KLV�IDFLOLW\�FDQ�DOVR�EH
DFFHVVHG�IURP�WKH�PHQXV��VHOHFW�WKH�µ/LVW¶�PHQX�µ6HWV¶�LWHP�DQG�DOO�VHWV�LQ�WKH�PRGHO�ZLOO
EH�GLVSOD\HG���1RWH�WKDW�OV�FOXVWHU�ZLOO�OLVW�RQO\�VHWV�EHJLQQLQJ�ZLWK�&OXVWHU���7R�H[DPLQH
WKH�FRQWHQWV�RI�DQ\�FOXVWHU�HLWKHU�W\SH�PDS�FOXVWHU;�WR�SURGXFH�D�JUDSKLFDO�GLVSOD\�RU
W\SH�/�FOXVWHU;�WR�YLHZ�D�OLVW�RI�FRQFHSWV�LQ�WKDW�FOXVWHU��1RWH�WKDW�WKH�;�DERYH�GHQRWHV
WKH�FOXVWHU�QXPEHU�

7KH�RXWSXW�IURP�D�FOXVWHU�DQDO\VLV�VKRXOG�EH�WUHDWHG�ZLWK�FDUH��7KH�DQDO\VLV�LV�EDVHG
RQO\�RQ�VWUXFWXUH��QRW�RQ�FRQWHQW��7KH�DQDO\VLV�PD\�UHYHDO�HPHUJLQJ�FKDUDFWHULVWLFV�RI
WKH�PRGHO�VXFK�DV�WKHPHV��WRSLFV��SUREOHP�DUHDV�HWF��7KH�RQO\�FKDUDFWHULVWLF�WKDW�FDQ�EH
UHOLDEO\�LQGLFDWHG�LV�WKH�UHODWLYH�LQWHQVLW\�RI�OLQNDJHV�EHWZHHQ�FRQFHSWV�²D�PRGHO�ZKLFK
FDQQRW�EH�VSOLW�XS�LQWR�SDUWV�PXVW�EH�ZRUNHG�RQ�KROLVWLFDOO\�ZKHUHDV�ZHOO�VHSDUDWHG�VPDOO
FOXVWHUV�LQGLFDWH�D�VPDOO�DPRXQW�RI�EULGJLQJ�EHWZHHQ�WKHVH�GLIIHUHQW�SDUWV�RI�WKH�PRGHO�

+LHVHW
7KH�DLP�RI�WKLV�DQDO\VLV�LV�WR�SURGXFH�KLHUDUFKLFDO�VHWV�RU�JURXSV�EDVHG�RQ�D�VSHFLILHG�VHW
RI�FRQFHSWV��FRQFHSWV�WKDW�µVHHG¶�WKH�KLHUDUFKLFDO�VHWV���(DFK�KLHUDUFKLFDO�VHW�ZLOO�FRQWDLQ
RQH�RI�WKH�VSHFLILHG�VHW�DQG�DOO�WKH�FRQFHSWV�WKDW�H[SODLQ�LW�²�L�H��DUH�WKH�PHDQV�E\�ZKLFK
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WKH�FRQFHSW�LQ�TXHVWLRQ
FDQ�EH�DFKLHYHG��+RZHYHU�
LI�WKH�DQDO\VLV��LQ�WUDFLQJ
GRZQ�WKH�FKDLQ�RI
DUJXPHQW��UHDFKHV�DQRWKHU
RI�WKH�VSHFLILHG�VHHG�VHW�LW
ZLOO�VWRS�DQG�QRW�SURFHHG�IXUWKHU�GRZQ�WKDW�SDUWLFXODU�FKDLQ�RI�DUJXPHQW�

2QFH�WKH�DQDO\VLV�KDV�EHHQ�H[HFXWHG�LW�LV�SRVVLEOH�WR�GHWHUPLQH�ZKLFK�VSHFLILHG�FRQFHSWV
DUH�ZHOO�HODERUDWHG��L�H��FUHDWH�ODUJH�JURXSV���DQG�ZKLFK�DUH�QRW��E\�UHYLHZLQJ�WKH�VL]H�RI
WKH�JURXSV�SURGXFHG��,I�VRPH�RI�WKH�VHWV�SURGXFHG�DUH�ODUJH�H�J��JUHDWHU�WKDQ���
FRQFHSWV��LW�PD\�VXJJHVW�D�UHYLHZ�RI�WKH�VHHG�VHW�WR�LQFOXGH�VRPH�IURP�WKH�ODUJH�JURXS�

7R�FDUU\�RXW�WKH�+LHVHW�DQDO\VLV�D�VHW�FRQWDLQLQJ�WKH�VSHFLILHG�FRQFHSWV�ZLOO�QHHG�WR
HLWKHU�H[LVW�DOUHDG\�RU�EH�FUHDWHG��VHH�³&UHDWLQJ�VHWV´��S�����7KLV�VHW�FDQ�EH�RQH�RI�WKH
VW\OH�VHWV�H�J��LVVXH��D�FRPELQDWLRQ�RI�VW\OHV�RU�D�FRQWHQW�UHODWHG�VHW��2QFH�WKH�VHW�LV�LQ
H[LVWHQFH�W\SH�KLHVHW�DQG�WKH�QDPH�RI�WKH�VHW�H�J��KLHVHW�LVVXH�DQG�SUHVV�H��7KH
DQDO\VLV�ZLOO�WKHQ�EH�UXQ�DQG�ZKHQ�FRPSOHWH�D�PHVVDJH�ER[�ZLOO�DSSHDU�RQ�WKH�VFUHHQ
�VHH�ILJXUH��

7KH�+LHVHWV�FDQ�EH�DFFHVVHG�LQ�D�VLPLODU�PDQQHU�WR�WKH�RWKHU�VHWV�E\�W\SLQJ�/6��OLVW�VHWV��
)XUWKHU�H[SORUDWLRQ�LV�SRVVLEOH�E\�W\SLQJ�HLWKHU�/�+LHVHW;��ZKHUH�;�LV�WKH�UHOHYDQW
QXPEHU��IRU�D�OLVW�RI�WKH�FRQWHQWV�RI�WKH�KLHVHW�RU�0DS�+LHVHW;�WR�JDLQ�D�JUDSKLFDO
UHSUHVHQWDWLRQ�

3RWHQW
7KLV�DQDO\VLV�LV�XVHG�LQ
FRQMXQFWLRQ�ZLWK�WKH
+LHVHW�DQDO\VLV�DV�LW
WDNHV�LWV�LQIRUPDWLRQ
IURP�WKH�VHWV�FUHDWHG�E\
+LHVHW�

%\�H[DPLQLQJ�WKH
FRQWHQWV�RI�HDFK�RI�WKH
VHWV�FUHDWHG�E\�WKH
+LHVHW�DQDO\VLV��3RWHQW
LGHQWLILHV�ZKLFK�FRQFHSWV
DSSHDU�LQ�WKH�PRVW
QXPEHU�RI�VHWV�DQG�WKXV
GHWHUPLQHV�WKHLU
µSRWHQF\¶�ZLWKLQ�WKH
PRGHO��$�OLVW�RI�WKHVH
µSRWHQW¶�FRQFHSWV�LV�WKHQ�GLVSOD\HG�LQ�GHVFHQGLQJ�RUGHU�RI�SRWHQF\�
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,W�LV�SRVVLEOH�WR�VSHFLI\�ZKHWKHU�WKLV�DQDO\VLV�LV�WR�EH�FDUULHG�RXW�IRU�DOO�FRQFHSWV�LQ�WKH
PRGHO��RU�RQ�MXVW�WKH�µWRS�WHQ¶��7KH�GLVSOD\�ZLOO�HLWKHU�OLVW�DOO�WKH�FRQFHSWV�LQ�RUGHU�ZLWK
WKHLU�SRWHQF\�VFRUH
DORQJVLGH�RU�OLVW�WKH
SRWHQF\�YDOXH�LQ
GHVFHQGLQJ�RUGHU
IROORZHG�E\�WKH
FRQFHSWV��,W�LV�DOVR
SRVVLEOH�WR�UHVWULFW�WKLV
DQDO\VLV�WR�D�SDUWLFXODU
VHW�WKXV�JDLQLQJ�VRPH
LGHD�RI�WKH�SRWHQW�LGHDV
ZLWKLQ�LW�

7R�UXQ�WKLV�DQDO\VLV�IRU
D�IXOO�OLVW��W\SH�3RWHQW�
7KLV�ZLOO�FDXVH�DOO�WKH
FRQFHSWV�LQ�WKH�PRGHO
ZKLFK�DUH�FRQWDLQHG�LQ
WKH�+LHVHWV�WR�EH�DQDO\VHG�DQG�OLVWHG�DFFRUGLQJO\��VHH�H[DPSOH���,I�RQO\�D�WRS�SRWHQF\
GLVSOD\�LV�UHTXLUHG��W\SH�SRWHQW�DQG�WKH�QXPEHU�RI�FRQFHSWV�UHTXLUHG��H�J��3RWHQW����7KLV
ZLOO�FDXVH�WKH�PRVW�SRWHQW�ILYH�FRQFHSWV�WR�EH�OLVWHG�RQ�WKH�VFUHHQ�

$V�PHQWLRQHG�HDUOLHU��LW�LV�DOVR�SRVVLEOH�WR�LGHQWLI\�HLWKHU�DOO�RU�D�VSHFLILHG�QXPEHU�RI
SRWHQW�FRQFHSWV�IURP�RQH�SDUWLFXODU�VHW��7R�GR�WKLV�W\SH�SRWHQW�DQG�WKH�QXPEHU�RI
FRQFHSWV��DQG�WKHQ�WKH�QDPH�RI�WKH�VHW�H�J��SRWHQW����LVVXH��,I�DOO�WKH�FRQFHSWV�LQ�WKH�VHW
DUH�WR�EH�OLVWHG�UDWKHU�WKDQ�D�WRS�SHUFHQWDJH�WKHQ�D�]HUR�PXVW�EH�HQWHUHG�EHWZHHQ�WKH
FRPPDQG�DQG�WKH�VHW�LQ�TXHVWLRQ��)RU�H[DPSOH��SRWHQW���FOLHQW�ZLOO�FDXVH�DOO�WKH
FRQFHSWV�LQ�FOLHQW�WR�EH�OLVWHG��VHH�H[DPSOH��

,I�\RX�ZDQW�WR�XVH�3RWHQW�RQ�VHWV�WKDW�DUH�QRW�GHULYHG�IURP�+LHVHW��\RX�FDQ�XVH�WKH
3RWHQWVHW�YDULDQW��6HH�WKH�5HIHUHQFH�PDQXDO�IRU�GHWDLOV�

&ROODSVH
0RGHOV�FUHDWHG�LQ�'HFLVLRQ�([SORUHU�DUH�RIWHQ�YHU\�FRPSOLFDWHG�WR�ZRUN�ZLWK��KDYLQJ�D
ODUJH�QXPEHU�RI�FRQFHSWV�DQG�OLQNV��7KHUHIRUH�LQ�PDQ\�FDVHV�LW�KDV�EHHQ�IRXQG�WR�EH
KHOSIXO�WR�REWDLQ�DQ�RYHUYLHZ�RI�WKH�PRGHO�E\�FRQVLGHULQJ�RQO\�D�VPDOO�QXPEHU�RI
VLJQLILFDQW�FRQFHSWV��ZKLOH�UHWDLQLQJ�DQ\�LQGLUHFW�OLQNDJHV�EHWZHHQ�WKHP�DV�LI�WKH
LQWHUPHGLDWH�FRQFHSWV�VWLOO�H[LVWHG��)RU�H[DPSOH��LW�PD\�SURYH�XVHIXO�WR�FROODSVH�RQWR�D
VHW�RI�FRQFHSWV�UHODWLQJ�WR�ILQDQFH�WR�REVHUYH�KRZ�WKH\�DUH�LQWHUOLQNHG�RU�WR�FROODSVH�RQWR
WKH�NH\�LVVXHV�WR�SURYLGH�D�PHDQV�RI�QDYLJDWLQJ�WKURXJK�WKH�PRGHO�
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&ROODSVLQJ�D�PRGHO
7R�FROODSVH�RQ�D�VHW��W\SH�FRO�IROORZHG�E\�WKH�QDPH�RI�WKH�VHW��H�J��FRO�P\VHW��7KLV�ZLOO
FDXVH�WKRVH�FRQFHSWV�WKDW�DUH�QRW�LQ�WKH�VHW�WR�EH�µKLGGHQ¶��DQG�RQO\�WKRVH�LQ�WKH�VHW
GLVSOD\HG��$Q\�OLQNDJHV�EHWZHHQ�WKHVH�FRQFHSWV�DUH�GHWHUPLQHG�E\�DQDO\]LQJ�WKH�SDWKV
EHWZHHQ�HDFK�PHPEHU�RI�WKH�VHW��DQG�ZKHUH�D�SDWK�H[LVWV�D�OLQN�ZLOO�EH�GLVSOD\HG��'XH�WR
WKH�PRGHO�RIWHQ�FRQWDLQLQJ�PRUH�WKDQ�RQH�URXWH�EHWZHHQ�WKH�FRQFHSWV�LW�PD\�EH�GLIILFXOW
IRU�WKH�DQDO\VLV�WR�GHWHUPLQH�ZKHWKHU�D�QHJDWLYH�VLJQ�RU�SRVLWLYH�VLJQ�VKRXOG�EH
DWWULEXWHG�WR�WKH�OLQN�LQ�WKH�FDVH�RI�ERWK�URXWH�W\SHV�H[LVWLQJ��7KXV��VRPH�RI�WKH�OLQNV
EHWZHHQ�WKH�GLVSOD\HG�FRQFHSWV�PD\�DSSHDU�D�OLWWOH�µRXW�RI�SODFH¶�

%HORZ�LV�DQ�H[DPSOH�RI�D�PRGHO�EHIRUH�DQG�DIWHU�D�FROODSVH��7KRVH�FRQFHSWV�WKDW�DUH
ER[HG�LQ�WKH�ILJXUH�DUH�WKH�RQHV�EHLQJ�FROODSVHG�XSRQ��$V�FDQ�EH�VHHQ�LQ�WKH�VHFRQG
ILJXUH��WKH�LQWHUYHQLQJ�FRQFHSWV�KDYH�EHHQ�KLGGHQ�EXW�WKHLU�OLQNV�WDNHQ�LQWR�DFFRXQW�

��

:KLOH�WKH�FROODSVH�PRGH�LV�LQ�RSHUDWLRQ��WKH�FROODSVHG�PRGHO�FDQ�EH�XVHG�LQ�H[DFWO\�WKH
VDPH�ZD\�DV�WKH�RULJLQDO�PRGHO���LQGHHG�D�IXUWKHU�FROODSVH�PD\�EH�PDGH��+RZHYHU�
'HFLVLRQ�([SORUHU�PD\�VORZ�GRZQ��,Q�RUGHU�WR�WHOO�ZKHQ�D�PRGHO�LV�FROODSVHG�WKH�VHW
QDPH�LV�GLVSOD\HG�LQ�WKH�WLWOH��LI�WKH�RSWLRQ�LV�HQDEOHG�LQ�WKH�µ&RQWURO¶�PHQX
µ3UHIHUHQFHV¶�LWHP��VHH�³VHOHFWHG´�LQ�WKH�H[DPSOH�DERYH��

8QGRLQJ�D�FROODSVH
:KHQ�ZRUN�RQ�WKH�FROODSVHG�PRGHO�LV�FRPSOHWH�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKH�RULJLQDO
�SUHYLRXV�OHYHO��PRGHO�E\�W\SLQJ�WKH�FRPPDQG�XQFRO�IROORZHG�E\�WKH�VHW�QDPH�

1RWH� ,W�LV�SRVVLEOH�WR�FROODSVH�RQWR�D�FRPSRVLWH�VHW�RI�VW\OHV�E\�EXLOGLQJ�D�VHW�FRQWDLQLQJ�PRUH
WKDQ�RQH�VW\OH��VHH�FUHDWLQJ�VHWV���IRU�H[DPSOH�W\SLQJ�WKH�IROORZLQJ�FRPPDQG
VHTXHQFH�²

QHZVHW�VHW�
VHW�� �O�VW\OH�
VHW����O�VW\OH�
FRO�VHW�
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ZLOO�FUHDWH�D�QHZ�VHW�FDOOHG�µVHW�¶��DGG�DOO�WKH�FRQFHSWV�LQ�µVW\OH�¶�WR�WKH�HPSW\�VHW��DGG
DOO�FRQFHSWV�LQ�µVW\OH�¶�WR�WKH�H[LVWLQJ�FRQWHQWV�RI�µVHW�¶��DQG�FROODSVH�RQ�µVHW�¶�

,W�LV�RIWHQ�XVHIXO�WR�³FRS\�DQG�SDVWH´�WKH�FROODSVHG�PRGHO�LQWR�D�QHZ�PRGHO�IRU�UHWHQWLRQ�
7KH�FRPPDQG�FROFRS\�KHOSV�ZLWK�WKLV�LQ�ODUJH�PRGHOV�ZKHUH�FROODSVLQJ�LV�VORZ�

'RPDLQ
7KH�'RPDLQ�DQDO\VLV�H[DPLQHV�HDFK�FRQFHSW�DQG�FDOFXODWHV�KRZ�PDQ\�FRQFHSWV�DUH
LPPHGLDWHO\�UHODWHG�WR�LW��L�H��GLUHFWO\�OLQNLQJ�LQ�RU�RXW�RI�WKH�FRQFHSW���7KURXJK�WKLV�LW�LV
SRVVLEOH�WR�EH�DEOH�WR�LGHQWLI\�ZKLFK�FRQFHSWV�DUH�WKH�EHVW�HODERUDWHG�RU�KDYH�D�KLJK
GHQVLW\�RI�OLQNV�DURXQG�WKHP��7KLV�PD\�SURYLGH�VRPH�LGHD�RI�ZKLFK�FRQFHSWV�DUH�NH\
LVVXHV�DQG�PD\�ZDUUDQW�IXUWKHU�H[DPLQDWLRQ��)XUWKHUPRUH��LQ�D�VLPLODU�PDQQHU�WR�WKH
3RWHQW�DQDO\VLV�LW�LV�SRVVLEOH�WR�IRFXV�RQ�RQO\�WKRVH�FRQFHSWV�ZKLFK�DUH�WKH�PRVW�GHQVHO\
OLQNHG�

7R�JHW�D�OLVW�RI�DOO�WKH�FRQFHSWV�LQ�WKH�PRGHO�DQG�WKHLU�UHODWLYH�GHQVLWLHV�W\SH�GRP�RQ�WKH
FRPPDQG�OLQH��7KLV
FDXVHV�HDFK�FRQFHSW�WR�EH
GLVSOD\HG�LQ�QXPHULFDO
RUGHU�DORQJ�ZLWK�WKH
QXPEHU�RI�FRQFHSWV
OLQNLQJ�LQ��RXW�DQG�D�WRWDO
VFRUH��,Q�FDVHV�ZKHUH�WKH
PRGHO�KDV�D�ODUJH�QXPEHU
RI�FRQFHSWV�WKLV�PD\
FDXVH�WKH�DQDO\VLV�WR
µVFUROO¶�WKH�OLVW��,W�LV
SRVVLEOH�WR�VWRS�RU�SDXVH
WKH�DQDO\VLV�E\�FOLFNLQJ
RQ�WKH�DSSURSULDWH
EXWWRQV��7R�YLHZ�PDWHULDO
VFUROOHG�RII�WKH�VFUHHQ
SUHVV�^�RU�`�DV
UHTXLUHG�

'RPW
7R�GLVSOD\�D�OLVW�RI�MXVW�WKHVH�FRQFHSWV�ZLWK�WKH�KLJKHVW�GHQVLW\�LQ�WKH�PRGHO��W\SH�GRPW
DQG�WKHQ�WKH�UHTXLUHG�QXPEHU�H�J��'RPW�����7KLV�ZLOO�SURYLGH�D�OLVW�RI�WKH�WHQ�PRVW
GHQVHO\�OLQNHG�FRQFHSWV�LQ�WKH�PRGHO�

$V�FDQ�EH�VHHQ�LQ�WKH�H[DPSOH�DERYH��WKH�FRQFHSWV�DUH�OLVWHG�LQ�GHVFHQGLQJ�RUGHU�
EHJLQQLQJ�ZLWK�D�OLVW�RI�WKRVH�ZKLFK�KDYH�WKH�PRVW�QXPEHU�RI�OLQNV��DQG�FRQWLQXLQJ�GRZQ
XQWLO�WKH�QXPEHU�RI�FRQFHSWV�UHTXHVWHG�LV�UHDFKHG��'RPW�FDQ�DOVR�EH�UXQ�RQ�D�VSHFLILF�VHW
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V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

RQO\��H�J��'RPW����RSWLRQ��WR�GHWHUPLQH�ZKLFK�RSWLRQV�KDYH�WKH�JUHDWHVW�GHQVLW\���,I�WKH
DQDO\VLV�LV�WR�EH�UXQ�RQ
DOO�PHPEHUV�RI�D�VHW��D
µ�¶��]HUR��PXVW�EH
LQFOXGHG�EHWZHHQ�WKH
FRPPDQG�DQG�WKH�VHW
QDPH�H�J��W\SH�'RPW��
LVVXH�

1RWH� :KHQ�OLVWLQJ�WKH�UHVXOWV
RI�WKH�DQDO\VLV�WKH�VW\OHV
RI�WKH�FRQFHSWV�ZLOO�EH
XVHG�VR�WKDW�LW�LV�SRVVLEOH
WR�VHH�WKH�FDWHJRU\�RI
HDFK�FRQFHSW�&HQW

7KH�&HQWUDOLW\�DQDO\VLV
DOORZV�D�VLPLODU�FDOFXODWLRQ�WR�WKDW�RI�GRPDLQ�GHQVLW\��VHH�³'RPDLQ´��S����WR�EH�FDUULHG
RXW��+RZHYHU�WKLV�DQDO\VLV�FDOFXODWHV�WKH�UHVXOW�XVLQJ�PRUH�WKDQ�RQH�OHYHO��L�H��QRW�MXVW
WKRVH�FRQFHSWV�WKDW�LPPHGLDWHO\�OLQN�LQWR�WKH�VSHFLILHG�FRQFHSWV�EXW�DOVR�WKRVH�ZKLFK
OLQN�WKURXJK�WKHP��7KLV�SURYLGHV
VRPH�LQVLJKW�LQWR�GLVFRYHULQJ�WKH
FHQWUDOLW\�RI�WKH�FRQFHSW�LQ�WKH�ZKROH
PRGHO�UDWKHU�WKDQ�MXVW�LWV�LPPHGLDWH
YLFLQLW\�

7KH�DQDO\VLV�XVHV�D�VFRULQJ�V\VWHP
IRU�FDOFXODWLRQ��)RU�HDFK�OHYHO�DZD\
IURP�WKH�FHQWUDO�FRQFHSW��WKH�VFRUH
DWWDFKHG�WR�WKH�QXPEHU�RI�FRQFHSWV�LV
UHGXFHG��7KRVH�FRQFHSWV�LPPHGLDWHO\
OLQNLQJ�LQWR�WKH�FHQWUDO�FRQFHSW�VFRUH
���WKRVH�FRQFHSWV�WKDW�OLQN�LQWR�WKHP
VFRUH������WKRVH�WKDW�OLQN�LQWR�WKHP
VFRUH�������DQG�VR�RQ�XS�WR���OHYHOV
RXW��7KH�ILJXUH�GLVSOD\V�D�FHQWUDOLW\
DQDO\VLV�ZLWK���FRQFHSWV��HDFK�ZRUWK
���LQ�WKH�ILUVW�OHYHO����FRQFHSWV��HDFK�ZRUWK������LQ�WKH�VHFRQG�OHYHO����FRQFHSWV��HDFK
ZRUWK�������LQ�WKH�WKLUG�OHYHO��DQG����ZRUWK�������LQ�WKH�IRXUWK��7KLV�ZRXOG�JLYH�WKH
FHQWUDO�FRQFHSW�D�FHQWUDOLW\�VFRUH�RI�������)XUWKHUPRUH��&HQWUDO�SURYLGHV�D�FHQWUDOLW\
VFRUH�WKDW�LV�LQGHSHQGHQW�RI�GLUHFWLRQ�

7KHUH�DUH�D�QXPEHU�RI�SDUDPHWHUV�DYDLODEOH�WR�PDNH�LW�DV�IOH[LEOH�DV�SRVVLEOH��7KH�ILUVW
SDUDPHWHU�FRQWUROV�ZKHWKHU�WR�FDOFXODWH�WKH�ZKROH�PRGHO�RU�MXVW�OLPLW�LW�WR�D�QXPEHU�DW
WKH�WRS��,I�WKH�DQDO\VLV�LV�WR�EH�FDUULHG�RXW�RQ�DOO��WKHQ�D�µ�¶��]HUR��PXVW�EH�HQWHUHG��:KHQ
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VSHFLI\LQJ�SDUDPHWHUV��WKH�VHFRQG�SDUDPHWHU�DOORZV�WKH�DQDO\VLV�WR�EH�FDUULHG�RXW�XSRQ�D
SDUWLFXODU�VHW�RU�VW\OH��,I�DOO�WKH�FRQFHSWV�DUH�WR�EH�FDOFXODWHG��WKHQ�WKH�ZRUG�µHYHU\¶�PXVW
EH�LQFOXGHG��)LQDOO\��WKH�PD[LPXP�OHYHO�RI�WKH�FHQWUDO�DQDO\VLV�FDQ�EH�VHW�IURP���WR��
�WKH�GHIDXOW�LV�����&DOFXODWLQJ�WKH�FHQWUDOLW\�RI�FRQFHSWV�VHYHQ�OD\HUV�RXW�GRHV�UHTXLUH�D
VLJQLILFDQW�DPRXQW�RI�SURFHVVLQJ�WLPH�

7R�FDUU\�RXW�D�FHQWUDOLW\
DQDO\VLV�RI�WKH�WRS���
FRQFHSWV�RQ�WKH�VHW
µLVVXH¶�IRU���OHYHOV�W\SH
&HQW����LVVXH����$Q
H[DPSOH�RI�WKH�UHVXOWV�LV
VKRZQ�LQ�WKH�ILJXUH
DORQJVLGH��7R�UXQ�WKH
DQDO\VLV�WR�ORRN�IRU�WKH
WRS����RI�DOO�WKH�PRGHO
IRU�WKUHH�OHYHOV�W\SH�&HQW
���HYHU\��$V�WKH�OHYHO
UHTXLUHG�LV�WKH�GHIDXOW�
DQG�DOO�WKH�PRGHO�LV�WR�EH
FRQVLGHUHG��LW�LV�QRW
QHFHVVDU\�WR�DGG�WKHVH��,I
WKH�DQDO\VLV�LV�WR�EH�FDUULHG�RXW�RQ�PRUH�WKDQ�����FRQFHSWV��L�H��WKH�ZKROH�PRGHO�RU�D
ODUJH�VHW�RU�VW\OH��WKHQ�D�ZDUQLQJ�DSSHDUV�LQGLFDWLQJ�WKLV�PD\�WDNH�WLPH�DQG�SURYLGHV�DQ
DEDQGRQ�IDFLOLW\�
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&RWDLO
&RWDLO��VWDQGLQJ�IRU
&RPSRVLWH�WDLOV��LV�DQ
DQDO\VLV�ZKLFK�VHDUFKHV
WKURXJK�WKH�PRGHO�WR�ILQG
WKRVH�µSRWHQWLDO¶�RSWLRQV
ZKLFK�KDYH�PRUH�WKDQ
RQH�RXWFRPH��L�H��PRUH
WKDQ�RQH�FRQVHTXHQFH
OHDGLQJ�IURP�WKHP�
6WDUWLQJ�IURP�WKH�ERWWRP
RI�WKH�PRGHO���WKH�WDLOV��
WKH�DQDO\VLV�WUDFHV�XS
HDFK�FKDLQ�RI�DUJXPHQW
XQWLO�LW�PHHWV�RQH�RI
WKHVH�EUDQFK�SRLQWV��,W
IODJV�WKLV�DV�D�FRPSRVLWH
WDLO�DQG�VWDUWV�ZLWK�WKH�QH[W�FKDLQ�RI�DUJXPHQW��2QFH�WKH�DQDO\VLV�KDV�LGHQWLILHG�DOO�WKRVH
FRQFHSWV�WKDW�ILW�WKH�UHTXLUHPHQW��WKH\�DUH�WKHQ�OLVWHG�RQ�WKH�VFUHHQ�DFFRUGLQJ�WR�WKHLU
VW\OH�DV�FDQ�EH�VHHQ�LQ�WKH�H[DPSOH��$Q\�FRQFHSWV�ZKLFK�DUH�DOUHDG\�LQ�D�VHW�FDOOHG
µRSWLRQ¶�DUH�OLVWHG�ILUVW��IROORZHG�E\�WKH�RWKHU�VW\OHV��7KH�DQDO\VLV�LV�DFFHVVHG�E\�W\SLQJ
FRWDLO�DW�WKH�FRPPDQG�OLQH�

7KH�UHVXOWV�RI�WKLV�DQDO\VLV�DUH�XVHIXO�IRU�LGHQWLI\LQJ�SRWHQWLDO�RSWLRQV��&RQFHSWV�LQ�WKH
GLVSOD\�FDQ�EH�VHOHFWHG�DQG�WKHLU�VW\OH�FKDQJHG�XVLQJ�WKH�VW\OH�VHOHFWRU��VHH�³6W\OHV´�
S����

,W�LV�VRPHWLPHV�ZRUWK�FRPSDULQJ�WKHVH�UHVXOWV�ZLWK�WKRVH�FRQFHSWV�LGHQWLILHG�WKURXJK�WKH
µ3RWHQW¶�DQDO\VLV�LQ�RUGHU�WR�GLVFRYHU�ZKLFK�DSSHDU�LQ�ERWK��WKXV�FRQILUPLQJ�WKHLU
SRWHQF\�

6HDUFK�DQG�5HSODFH
5HSODFH�LV��DV�LWV�QDPH�VXJJHVWV��D�FRPPDQG�ZKLFK�VHDUFKHV�WKURXJK�WKH�PRGHO�WR�ILQG
DOO�RFFXUUHQFHV�RI�D�VSHFLILHG�ZRUG�RU�VWULQJ�RI�ZRUGV��)RU�H[DPSOH�WKH�ZRUG
³IDFLOLWDWRU´��LV�UHSODFHG�E\�D�VHFRQG�ZRUG��RU�VWULQJ��IRU�H[DPSOH�³FRQVXOWDQW´��7KH
ZRUGV�RU�VWULQJV�EHLQJ�VHDUFKHG�IRU�DQG�UHSODFHG�PXVW�EH�HQFORVHG�LQ�TXRWHV�LQ�RUGHU�WR
GLVWLQJXLVK�WKHP�LQ�WKH�FRPPDQG��IRU�H[DPSOH�³IDFLOLWDWRU´��7KH�FRPPDQG�IRU�WKLV
H[DPSOH�ZRXOG�EH��UHSODFH�³IDFLOLWDWRU´�³FRQVXOWDQW´�

7KH�UDQJH�RI�FRQFHSWV�VHDUFKHG�ZLWKLQ�FDQ�DOVR�EH�OLPLWHG�E\�VSHFLI\LQJ�D�VHW�DW�WKH�HQG�
IRU�H[DPSOH��UHSODFH�³IDFLOLWDWRU´�³FRQVXOWDQW´�FRQVXOW��$�VLQJOH�FRQFHSW�H�J������RU�D
UDQJH�FDQ�DOVR�EH�XVHG�H�J��������

1RWH� &KDQJHV�PDGH�XVLQJ�µ5HSODFH¶�FDQQRW�HDVLO\�EH�XQGRQH�
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$GGLQJ�WH[W�WR�WKH�VWDUW�RU�HQG�RI�FRQFHSWV
7R�DGG�WH[W�WR�WKH�VWDUW�RU�HQG�RI�D�FRQFHSW�ORRN�XS�WKH�µ3UHIL[¶�DQG�µ6XIIL[¶�FRPPDQGV
LQ�WKH�+HOS�RU�WKH�5HIHUHQFH�0DQXDO�

5HYLHZ
5HYLHZ��DV�WKH�QDPH�VXJJHVWV��HQDEOHV�D�UHYLHZ�RI�D�SDUWLFXODU�VW\OH�RU�VHW�RI�FRQFHSWV
XVLQJ�RQH�RI�WKH�;��H;SORUH��FRPPDQGV��VHH�³'LVSOD\LQJ�&RQFHSWV�DV�0DSV´��S�����7KH
DQDO\VLV�GHIDXOWV�WR�D�VWDQGDUG�;�GLVSOD\�XQOHVV�RQH�RI�WKH�RWKHU�PRGHV�LV�VSHFLILHG��)RU
H[DPSOH��;(��H;SORUH�([SODQDWLRQV���;&��H;SORUH�&RQVHTXHQFHV���;,�RU�;2��H;SORUH
,QV�DQG�2XWV�UHVSHFWLYHO\���(DFK�FRQFHSW�LQ�WKH�VSHFLILHG�VHW�LV�GLVSOD\HG�RQ�WKH�VFUHHQ
ZLWK�LWV�LPPHGLDWH�H[SODQDWLRQV�DQG�FRQVHTXHQFHV�RU�DSSURSULDWH�OLQNDJHV�LQ�RUGHU�WR
SURYLGH�VRPH�FRQWH[W�WR
LWV�FRQWHQW��VHH�ILJXUH��$W
DQ\�SRLQW�LQ�WKH�DQDO\VLV
LW�LV�SRVVLEOH�WR�VWRS�DQG
ZRUN�RQ�WKH�GLVSOD\�DV
QHFHVVDU\�E\�SUHVVLQJ�WKH
µ&DQFHO¶�EXWWRQ��7R�UXQ
WKH�DQDO\VLV�RQ�WKH�IXOO
PRGHO�LQ�WKH�;&�PRGH
W\SH�UHYLHZ�HYHU\�;&�
7KH�³HYHU\´�VLJQLILHV
WKDW�DOO�FRQFHSWV�LQ�WKH
PRGHO�DUH�WR�EH�DQDO\VHG�

5HYLHZ�VW\OHV�DQG�VHWV
7R�FDUU\�RXW�WKLV�DQDO\VLV�RQ�D�VW\OH�RI�FRQFHSW�LQ�WKH�PRGHO��IRU�H[DPSOH�RQ�µLVVXH¶��W\SH
UHYLHZ�LVVXH��$OO�WKRVH�FRQFHSWV�ZLWKLQ�WKH�PRGHO�WKDW�KDYH�WKH�VW\OH�µLVVXH¶�DUH�WKHQ
µUHYLHZHG¶�DQG�GLVSOD\HG�RQH�DW�D�WLPH��7R�FDUU\�WKH�DQDO\VLV�RXW�RQ�D�VHW�WKH�VDPH
SURFHVV�LV�XVHG��7R�UHYLHZ�WKH�FRQWHQWV�RI�D�VHW�FDOOHG�µFOLHQW¶�W\SH�UHYLHZ�FOLHQW��%RWK
VW\OHV�DQG�VHWV�FDQ�DOVR�EH�GLVSOD\HG�ZLWK�WKH�GLIIHUHQW�IRUPV�RI�H[SORUH��H�J��UHYLHZ
FOLHQW�;&�
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/RRS
/RRS�DQDO\VLV�LV�XVHG�WR
GHWHFW�ORRSV�LQ�FRQFHSW
OLQNDJHV�ZLWKLQ�WKH
PRGHO��7KLV�LV�XVHIXO
HLWKHU�IRU�GHWHFWLQJ�YDOLG
ORRSV�ZLWKLQ�WKH�PRGHO
�WKDW�LV�D�IHHGEDFN�ORRS
H[LVWV�IRU�WKH�LVVXH��RU
IRU�WLG\LQJ�XS�DQ\�PLV�
OLQNDJHV²�FRPPRQ
ZKHQ�ZRUNLQJ�ZLWK�ODUJH
PRGHOV�RI�RYHU����
FRQFHSWV��7R�UXQ�WKH
DQDO\VLV�W\SH�ORRS��7KH
PHVVDJH�³SHUIRUPLQJ
ORRS�DQDO\VLV�²�SOHDVH�ZDLW´�ZLOO�DSSHDU�RQ�WKH�VFUHHQ�DV�WKH�DQDO\VLV�PD\�WDNH�VRPH
WLPH�WR�FRPSOHWH��:KHQ�WKH�DQDO\VLV�LV�ILQLVKHG�DQRWKHU�PHVVDJH�DQQRXQFHV�WKDW�WKH
UHVXOWV�DUH�LQ�VHWV�FDOOHG�ORRS;��ZKHUH�;�UHSUHVHQWV�D�QXPEHU��ZKLFK�FDQ�EH�DFFHVVHG�E\
WKH�µOV¶�FRPPDQG��VHH�³6HWV´��S�����7KHVH�VHWV�FDQ�WKHQ�EH�OLVWHG��RU�PDSSHG�DV
DSSURSULDWH��IRU�H[DPSOH��W\SH�PDS�ORRS��WR�GLVSOD\�WKH�FRQWHQWV�RI�ORRS���7KH�ILJXUH
EHORZ�LV�DQ�H[DPSOH�RI�D�PDSSHG�ORRS��7R�UHYLHZ�WKH�OLVW�RI�ORRSV�W\SH�ORRSU�

&VHW
&VHW��FRQVHTXHQFHV�IRU�D�VHW��HQDEOHV�D�FKHFN�WR�EH�UXQ�EHWZHHQ�VSHFLILF�VHWV�RU�VW\OHV�RI
FRQFHSWV�WR�GHWHUPLQH�ZKHWKHU�WKHUH�DUH�DQ\�LQVWDQFHV�ZKHUH�WKH�VHFRQG�VHW�FRQWDLQV
FRQFHSWV�WKDW�DUH�FRQVHTXHQFHV�RI�WKH�ILUVW��7KLV�DQDO\VLV�FKHFNV�DORQJ�D�SDWK�RI
DUJXPHQW�IRU�WKH�FRQVHTXHQFHV�UDWKHU�WKDQ�MXVW�H[DPLQLQJ�WKH�LPPHGLDWH�FRQFHSWV�
7KHUH�DUH�WKUHH�GLIIHUHQW�PRGHV�IRU�UXQQLQJ�WKLV�DQDO\VLV�WR�SURYLGH�DV�PXFK�IOH[LELOLW\
DV�SRVVLEOH��7KHVH�PRGHV�PDNH�LW�SRVVLEOH�WR�GHWHUPLQH�ZKHWKHU�D�VSHFLILF�FRQFHSW�KDV
FRQVHTXHQFHV�IRU�D�VW\OH�RU�VHW��ZKHWKHU�D�VW\OH�RU�VHW�KDV�FRQVHTXHQFHV�IRU�D�VSHFLILF
FRQFHSW�RU�ZKHWKHU�RQH�SDUWLFXODU�VW\OH�RU�VHW�KDV�FRQVHTXHQFHV�IRU�DQRWKHU��6W\OHV�DQG
VHWV�DUH�LQWHUFKDQJHDEOH�DQG�LW�LV�DOVR�SRVVLEOH�WR�SODFH�WKH�UHVXOWV�RI�WKH�DQDO\VLV�LQWR�D
VHW�FDOOHG�FVHW;��;�UHSUHVHQWV�D�QXPEHU��IRU�IXUWKHU�UHIHUHQFH�²�LI�PRUH�WKDQ�RQH�VHW�LV
UHTXLUHG�WKHVH�ZLOO�LQFUHDVH�QXPHULFDOO\�H�J��FVHW���FVHW��HWF�

)LUVW�PRGH�³�RQH�VSHFLILF�FRQFHSW�WR�DOO��RI�D�VHW�RU�VW\OH�
7KLV�PRGH�FKHFNV�ZKHWKHU�D�VSHFLILF�FRQFHSW�KDV�DQ\�FRQVHTXHQFHV�LQ�WKH�VSHFLILHG�VHW
RU�VW\OH��%\�W\SLQJ�&VHW�³��´�LVVXH�WKHQ�DQ\�LVVXHV�WKDW�DUH�FRQVHTXHQFHV�RI����ZLOO�EH
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OLVWHG��7KHVH�FDQ�EH�SXW�LQWR�D�VHW�E\�W\SLQJ�FVHW�³��´�LVVXH�V�²�WKH�VLQJOH�µV¶�VLJQLILHV
WKDW�WKH�VHW�RSWLRQ�LV�GHVLUHG�

6HFRQG�PRGH�³�DOO��RI�D�VHW�RU�VW\OH��WR�RQH�VSHFLILF�FRQFHSW
7KLV�PRGH�FKHFNV
ZKHWKHU�D�VW\OH�RU�VHW�KDV
DQ\�FRQVHTXHQFHV�RQ�D
VSHFLILF�FRQFHSW��)RU
H[DPSOH��WR�GHWHUPLQH
ZKHWKHU�DQ\�PHPEHUV�RI
WKH�VHW�µFOLHQW¶�DUH
H[SODQDWLRQV�IRU�FRQFHSW
��W\SH�FVHW�FOLHQW�³�´��,I
WKHUH�DUH�DQ\�WKH\�ZLOO�EH
OLVWHG�RQ�WKH�VFUHHQ��VHH
ILJXUH��RU�SXW�LQ�D�VHW�LI
WKH�VHW�RSWLRQ�LV
VSHFLILHG�

7KLUG�PRGH�³�DOO��RI�D
VHW�RU�VW\OH��WR�DOO��RI�D�VHW�RU�VW\OH�

7KLV�FDQ�EH�XVHIXO�ZKHQ�H[DPLQLQJ�ZKHWKHU�RQH�SDUWLFXODU�VW\OH�DIIHFWV�DQRWKHU�DQG�LI�VR
KRZ�RIWHQ��,W�LV�SRVVLEOH�WR�GHWHUPLQH��IRU�H[DPSOH��ZKHWKHU�WKHUH�DUH�DQ\�LVVXHV�WKDW
KDYH�RSWLRQV�DV�FRQVHTXHQFHV�RU�YLFH�YHUVD��,I�WKHUH�LV�D�KLHUDUFK\�RI�VW\OHV�GHYHORSHG
ZLWKLQ�WKH�PRGHO�WKLV�DQDO\VLV�FDQ�EH�XVHG�IRU�WHVWLQJ�LQWHJULW\��$OWHUQDWLYHO\�LW�FDQ�EH
XVHG�WR�H[SORUH�ZKHWKHU�D�VSHFLILF�VHW�RI�FRQFHSWV�KDV�DQ\�LPSDFW�XSRQ�DQRWKHU�VHW�RU
VW\OH��)RU�H[DPSOH��ZKHWKHU�WKH�VHW�FRQWDLQLQJ�DOO�WKH�LQIRUPDWLRQ�DERXW�(XURSH�DIIHFWV
WKH�JRDOV�LQ�WKH�PRGHO�DQG�LI�VR�WR�ZKDW�H[WHQW��7KH�FRPPDQG�XVHG�WR�XQGHUWDNH�WKLV
PRGH�LV�DFKLHYHG�E\�W\SLQJ�FVHW�LVVXH�RSWLRQ��ZKHQ�LGHQWLI\LQJ�ZKHWKHU�RQH�VW\OH�KDV
FRQVHTXHQFHV�IRU�DQRWKHU��RU�FVHW�(XURSH�JRDO��ZKHQ�GLVFRYHULQJ�ZKDW�WKH�LPSDFW�RI�WKH
VHW�µ(XURSH¶�LV�RQ�WKRVH�FRQFHSWV�ZLWK�WKH�µJRDO¶�VW\OH��

&RQQHFW
7KLV�DQDO\VLV��VLPLODU�WR�FVHW��FDQ�EH�XVHG�IRU�H[DPLQLQJ�ZKHWKHU�RU�QRW�RQH�VHW�RU�VW\OH
RI�FRQFHSWV�GLUHFWO\�OHDGV�RXW�RI��LQWR��RU�FRQQHFWV�ZLWK�DQRWKHU��)RU�H[DPSOH��LW�LV
SRVVLEOH�WR�GLVFRYHU�ZKHWKHU�WKHUH�DUH�DQ\�RSWLRQV�GLUHFWO\�OHDGLQJ�LQWR�LVVXHV��,W�LV
GLIIHUHQW�IURP�FVHW�LQ���ZD\V��)LUVW��LW�RQO\�ORRNV�DW�WKRVH�FRQFHSWV�WKDW�DUH�GLUHFWO\
OLQNHG�WR�WKH�VSHFLILHG�VHW�LQ�TXHVWLRQ�ZKHUHDV�FVHW�ZLOO�VHDUFK�DORQJ�WKH�HQWLUH�FKDLQ�RI
DUJXPHQW��6HFRQG��WKHUH�DUH�WKUHH�RSWLRQV�DYDLODEOH�ZKHQ�UHYLHZLQJ�WKH�PDWHULDO��7KH
ILUVW�RSWLRQ�²�³RXWRI´�²�SURYLGHV�WKH�PRVW�VLPLODU�UHVXOWV�WR�FVHW�LQVRIDU�DV�LW�SURYLGHV�D



$QDO\VLV�$YDLODEOH

'HFLVLRQ�([SORUHU�����8VHU
V�*XLGH��3')�YHUVLRQ�OLFHQVHG�IRU�SHUVRQDO�XVH�RQO\� ��

OLVW�RI�DQ\�LPPHGLDWH�FRQVHTXHQFHV�RI�RQH�VHW�IRU�DQRWKHU��7KH�VHFRQG�RSWLRQ�²�³LQWR´
²�GRHV�H[DFWO\�WKH�RSSRVLWH�²�OLVWV�DQ\�LPPHGLDWH�H[SODQDWLRQV�EHWZHHQ�WKH�WZR�VHWV�
)LQDOO\��WKH�²�³ZLWK´�²�RSWLRQ�FKHFNV�LQ�ERWK�GLUHFWLRQV�WR�GHWHUPLQH�ZKHWKHU�WKH�VHWV
FRQWDLQ�FRQFHSWV�ZKLFK�OLQN�WKHP�HLWKHU�LQWR�RU�RXW�RI�HDFK�RWKHU�

¶2XWRI·�RSWLRQ
7KLV�ORRNV�DW�WKRVH�FRQFHSWV�WKDW�DUH
LQ�WKH�VHFRQG�VSHFLILHG�VHW�ZKLFK
DUH�LPPHGLDWH�FRQVHTXHQFHV�RI
WKRVH�LQ�WKH�ILUVW��)RU�H[DPSOH��WR
H[SORUH�ZKHWKHU�DQ\�FRQFHSWV�LQ�WKH
VW\OH�µLVVXH¶�DUH�LPPHGLDWH
FRQVHTXHQFHV�RI�WKH�VW\OH�µRSWLRQ¶
W\SH�FRQQHFW�LVVXH�RXWRI�RSWLRQ�
7KH�DQDO\VLV�ZLOO�WKHQ�DVN�ZKHWKHU�WKH�UHVXOWV�DUH�WR�EH�SODFHG�LQWR�VHWV�E\�GLVSOD\LQJ�D
GLDORJ�ER[��VHH�ILJXUH���,I�WKH�UHVXOWV�DUH�WR�EH�SODFHG�LQ�D�IXUWKHU�VHW�IRU�IXWXUH
H[DPLQDWLRQ�WKH\�ZLOO�EH�SODFHG�LQ�VHWV�FDOOHG�FRQQHFWVHW;��;�UHSUHVHQWLQJ�WKH�QXPEHU
RI�VHWV�FUHDWHG���,I�WKH�UHVXOWV�DUH�QRW�SODFHG�LQ�D�VHW�WKHQ�WKH\�ZLOO�EH�GLVSOD\HG�RQ�WKH
VFUHHQ�

¶,QWR·�RSWLRQ
7KLV�SURYLGHV�WKH�IDFLOLW\�WR�LGHQWLI\�ZKHWKHU�DQ\�FRQFHSWV�LQ�WKH�ILUVW�VSHFLILHG�VHW�VW\OH
DUH�LPPHGLDWH�H[SODQDWLRQV�RI�WKH�VHFRQG��$V�LQ�WKH�SUHYLRXV�RSWLRQ��WKHUH�LV�WKH�IDFLOLW\
WR�SODFH�WKH�UHVXOWV�LQWR�D�VHW�IRU�IXUWKHU�FRQVLGHUDWLRQ�²�HLWKHU�VHWV�RU�VW\OHV�FDQ�EH
XVHG��7R�GHWHUPLQH�ZKHWKHU��IRU�H[DPSOH��WKHUH�DUH�DQ\�LVVXHV�WKDW�DUH�GLUHFW
H[SODQDWLRQV�IRU�WKH�VHW�PLVVLRQ�W\SH�FRQQHFW�LVVXH�LQWR�PLVVLRQ��7KH�UHVXOWV�ZLOO�HLWKHU
EH�OLVWHG�GLUHFWO\�WR�WKH
VFUHHQ�RU�VWRUHG�LQ�D�VHW
LI�UHTXLUHG�

¶:LWK·�RSWLRQ
7KLV�RSWLRQ�VHDUFKHV
WKURXJK�ERWK�VSHFLILHG
VHWV�RU�VW\OHV�LQ�RUGHU�WR
GLVWLQJXLVK�ZKHWKHU�WKHUH
DUH�DQ\�OLQNV�GLUHFWO\
EHWZHHQ�FRQFHSWV�LQ�WKH
WZR�VHWV��7KH�UHVXOWV�DUH
GLVSOD\HG�HLWKHU�LQ�WZR
OLVWV�RQ�WKH�VFUHHQ�RU�LQ
VHWV��7KH�ILUVW�OLVW�VKRZV
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WKRVH�FRQFHSWV�LQ�WKH�ILUVW�VHW�WKDW�DUH�JRLQJ�LQWR�WKH�VHFRQG��ZKHUHDV�WKH�VHFRQG�OLVW
GLVSOD\V�WKRVH�FRQFHSWV�LQ�WKH�ILUVW�VHW�WKDW�DUH�FRQVHTXHQFHV�RI�WKH�VHFRQG���VHH
H[DPSOH���$V�LQ�WKH�RWKHU�WZR�RSWLRQV�HLWKHU�VW\OHV�RU�VHWV�FDQ�EH�XVHG��DQG�WKH�UHVXOWV
FDQ�EH�VWRUHG�LQ�VHWV��7R�UXQ�WKLV��IRU�H[DPSOH��W\SH�FRQQHFW�FOLHQW�ZLWK�LVVXH�

6WULS
,W�LV�RIWHQ�KHOSIXO�WR�UHGXFH�WKH�VL]H�RI�WKH�PRGHO�E\�VWULSSLQJ�RXW�WKH�FRQFHSWV�WKDW�RQO\
HODERUDWH�LW��L�H��WKH\�KDYH�QR�EUDQFKHG�H[SODQDWLRQV�RU�FRQVHTXHQFHV��7KLV�SURFHVV�FDQ
RIWHQ�SURYLGH�D�XVHIXO�RYHUYLHZ�RI�WKH�PRGHO��,W�RSHUDWHV�XVLQJ�WKH�FROODSVH�IDFLOLW\��VR
VWULSSHG�FRQFHSWV�DUH�RQO\�KLGGHQ�QRW�GHOHWHG��$�FRQFHSW�ZLWK�QR�H[SODQDWLRQV�DQG�RQH
FRQVHTXHQFH�²�H�J���D�WDLO�ZKLFK�DFWV�DV�D�GHWDLOHG�RSWLRQ�WR�D�PRUH�VXSHURUGLQDWH
RSWLRQ�DQG�WKXV�ZLOO�QRW�EH�ZRUWK�FRQVLGHULQJ�XQOHVV�WKH�VLQJOH�RSWLRQ�LW�VXSSRUWV�LV�RI
LQWHUHVW�²�LV�VWULSSHG�RXW��6LPLODUO\��D�FRQFHSW�ZLWK�QR�FRQVHTXHQFHV�DQG�RQH
H[SODQDWLRQ�ZLOO�EH�VWULSSHG�RXW��)LQDOO\��FRQFHSWV�ZLWK�RQH�H[SODQDWLRQ�DQG�RQH
FRQVHTXHQFH�ZKLFK�DUH�QHLWKHU�KHDGV�QRU�WDLOV�²�D�VLQJOH�OLQH�RI�DUJXPHQW�ZKLFK
UHSUHVHQWV�GHWDLOHG�HODERUDWLRQ�²�ZLOO�EH�VLPSOLILHG�E\�UHWDLQLQJ�WKH�OLQN�EXW�UHPRYLQJ
WKH�HODERUDWLQJ�FRQFHSW��7KLV�DQDO\VLV�FDQ�RQO\�EH�UXQ�RQFH�EHIRUH�XQFROODSVLQJ�WKH
UHVXOW�RU�DQ�HUURU�PHVVDJH�ZLOO�DSSHDU�

,Q�RSHUDWLRQ�WKLV�DQDO\VLV�FUHDWHV�D�VHW�FDOOHG�³VWULSVHW´��7KH�VXPPDU\��RU�RYHUYLHZ��LV
FUHDWHG�E\�XVLQJ�WKH�FROODSVH�FRPPDQG��VHH�³&ROODSVH´��S����ZLWK�³VWULSVHW´�DV�WKH�VHW
�QRWH�WKDW�WKH�VFUHHQ�KHDGHU�ZLOO�EH�LQGLFDWLQJ�D�³VWULSVHW´�FROODSVH���7R�DFWLYDWH�WKH
DQDO\VLV�W\SH�6WULS��2IWHQ�WKH�VXPPDU\�PRGHO�LV�RI�PRUH�SHUPDQHQW�LQWHUHVW�DQG�LV
ZRUWK�DQDO\VLQJ�LQ�LWV�RZQ�ULJKW��,Q�WKHVH�FDVHV�LW�LV�XVHIXO�WR�FRS\�DQG�SDVWH�WKH�UHVXOWV
WR�D�QHZ�PRGHO��VHH�WKH�5HIHUHQFH�0DQXDO�RU�+HOS���$IWHU�YLHZLQJ�WKH�VWULSSHG�GRZQ
PRGHO�LW�LV�SRVVLEOH�WR�UHWXUQ�WR�WKH�RULJLQDO�PRGHO�E\�W\SLQJ�XQFRO�VWULSVHW�

,W�LV�VRPHWLPHV�XVHIXO�WR�FDWHJRULVH�VHSDUDWHO\��DOO�RU�VRPH�RI�WKH�FRQFHSWV�WKDW�UHPDLQ
DIWHU�D�VWULS��7KLV�LV�D�VLPSOH�SURFHVV�XQGHUWDNHQ�E\�FUHDWLQJ�D�QHZ�VW\OH�ZKLOH�LQ
FROODSVH�PRGH��VHOHFWLQJ�WKH�VWULS�FRQFHSWV�RI�LQWHUHVW�DQG�FKDQJLQJ�WKHLU�VW\OH��VHH
³6W\OHV´��S�����$Q\�FKDQJHV�PDGH�LQ�WKH�FROODSVH�PRGH�DUH�UHWDLQHG�DIWHU�WKH�PRGHO�KDV
EHHQ�XQFROODSVHG�

/VK
,W�LV�RIWHQ�KHOSIXO�WR�H[SORUH�WKH�UHODWLRQVKLS�EHWZHHQ�VHWV��WKDW�LV��WKH�QDWXUH�RI
LQWHUFRQQHFWLRQ�EHWZHHQ�VHWV��)RU�H[DPSOH��DIWHU�WKH�FOXVWHU�FRPPDQG�LV�XVHG�WR�FUHDWH
FOXVWHUV�LW�LV�XVXDOO\�LQWHUHVWLQJ�WR�QRWH�WKH�GLUHFWLRQDOLW\�RI�³EULGJLQJ´�FRQFHSWV�EHWZHHQ
FOXVWHUV��7KH�FRPPDQG�µOVK¶��OLVW�VHW�KLHUDUFKLHV��ILQGV�WKHVH�EULGJHV�DQG�UHSRUWV�WKH
GLUHFWLRQ�RI�WKH�OLQNV�
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7KHUH�DUH�WKUHH�ZD\V�RI�H[HFXWLQJ�WKH�FRPPDQG��)LUVW��WR�UHSRUW�OLQNV�EHWZHHQ�DOO�VHWV
W\SH�OVK��7KLV�ZLOO�FDXVH�DQ\�µEULGJHV¶�RFFXUULQJ�ZLWKLQ�DQG�EHWZHHQ�ERWK�VW\OHV�DQG�VHWV
WR�EH�UHSRUWHG��6HH�H[DPSOH�EHORZ�

6HFRQG��WR�H[SORUH�D
VSHFLILF�W\SH�RI�VHW��IRU
H[DPSOH��EHWZHHQ
FOXVWHUV�W\SH�OVK�FOXVWHU
U��µU¶��LQGLFDWLQJ�DQ
LQWHUHVW�LQ�D�UDQJH�RI
FOXVWHUV���7R�GR�WKLV�RQ
KLHVHWV�W\SH�OVK�KLHVHW�U�
7KH�µU¶�SDUDPHWHU�FDQ�EH
XVHG�WR�H[DPLQH�DQ\
UDQJH�RI�VHWV�VR�EULGJHV
EHWZHHQ�FRQQHFWVHWV�RU
ORRSVHWV�FDQ�DOVR�EH
H[SORUHG�
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0HPR�FDUGV����
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0RGHO�EXLOGLQJ�FRQVLGHUDWLRQV����
0RGHO�PHUJLQJ����
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