
2UJDQL]DWLRQV�DQG�0$6
/HV�*DVVHU


*UDGXDWH�6FKRRO�RI�/LEUDU\�DQG�,QIRUPDWLRQ�6FLHQFH
8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ

JDVVHU#XLXF�HGX


 :LWK�WKDQNV�WR�FROODERUDWRUV��-HDQ�3LHUUH�%ULRW�
.DWKOHHQ�&DUOH\��7RUX�,VKLGD��DQG�0DNRWR�<RNRR



$LPV�RI�7KLV�7XWRULDO
� 3UHVHQW�DQ�RYHUYLHZ�DQG�PRWLYDWLRQV�IRU�UHVHDUFK
LQWR�0$6�RUJDQL]DWLRQV
� &RPPXQLFDWH�PDMRU�SHUVSHFWLYHV�RI�WKH�ILHOG
� &UHDWH�OLQNV�WR�0XOWL�$JHQW�6\VWHPV�5	'�LVVXHV
� 6XUYH\�VHYHUDO�PDMRU�V\VWHPV��H[SHULPHQWV��DQG
UHVXOWV



�3HUVRQDO��FXUUHQW��0RWLYDWLRQV�IRU�WKLQNLQJ�DERXWRUJDQL]DWLRQ

� $ SULPDU\�FRQFHUQ�RI�/LEUDU\�6FLHQFH�LV�³LQIRUPDWLRQRUJDQL]DWLRQ�DQG�DFFHVV´
� $ SULQFLSOH�/,6�WKHPH�LV�

� $FFHVV�WR�RUJDQL]HG LQIRUPDWLRQ�LV�^HDVLHU��PRUHHIIHFWLYH��PRUH�HIILFLHQW` WKDQ�DFFHVV�WR�XQRUJDQL]HGLQIRUPDWLRQ���
6R�ERWK�LQIRUPDWLRQ�DQG�DFFHVV�VKRXOG�EH�RUJDQL]HG

� ³0XWXDO�VWUXFWXUDWLRQ´�RI�DFFHVV�DQG�LQIRUPDWLRQ��DQG�KHQFH�RI�LQIRUPDWLRQ�XVLQJ�FRPPXQLWLHV�
� 9LHZLQJ�LQIRUPDWLRQ��H�J��³GRFXPHQWV´��DV�DFWLYH��ZLWKDJHQF\��QRW�DV�SDVVLYH��REMHFWLYH

&ROOHFWLYH��6HOI��2UJDQL]DWLRQ�RI�,QIRUPDWLRQ



&XUUHQW�3URMHFWV
,����&ROOHFWLYH��6HOI��2UJDQL]DWLRQ�RI�,QIRUPDWLRQ

� /DQJXDJH�HYROXWLRQ��&UHDWLRQ�DQG�G\QDPLFV�RI�ODQJXDJH��OH[LFRQ��V\QWD[��G\QDPLF�VHPDQWLFV��XVH�
� &ROOHFWLYH�G\QDPLFV�RI�ZHE��K\SHUPHGLD��VWUXFWXUH���DFFHVV�
� '\QDPLFDOO\�DGDSWLYH�OLIH�ORQJ�SHUVRQDO�LQIRUPDWLRQ�FROOHFWLRQV
� ,QIRUPDWLRQ�TXDOLW\�G\QDPLFV
� 5HVRXUFH�GHVFULSWLRQ�GLVFRYHU\�IRU�DJHQW�V\VWHPV

,,����0$&(�0$67
� 6FDODEOH��WR�YHU\�ODUJH�VFDOH��H[SHULPHQWDO�LQIUDVWUXFWXUH�IRU�0$6UHVHDUFK
� -DYD�EDVHG��³ODUJH�JUDLQ�DJHQW´�IRFXV
� 'LVWULEXWHG�GHWHUPLQLVWLF�GLVFUHWH�HYHQW�VLPXODWLRQ��GDWD�PJPW
� 3&�WR�VXSHUFRPSXWHU��FOXVWHU��SODWIRUPV



:K\�&RQVLGHU�2UJDQL]DWLRQV"



7KH�0$6�/DQGVFDSH

SHRSOHGRLQJ�WKLQJVWRJHWKHU
WHFKQRORJLHVGRLQJ�WKLQJVWRJHWKHU

SHRSOH�DQG�WHFKQRORJLHVGRLQJ�WKLQJVWRJHWKHU

GLYLVLRQV�RI��ODERU�DUH�G\QDPLF



&RUNLOO�DQG�/DQGHU¶V�3ULQFLSOHVRI�$JHQW�2UJDQL]DWLRQ
�2UJDQL]DWLRQ�EHFRPHV�PRUH�LPSRUWDQW�ZLWK�

� ,QFUHDVHV�LQ�QXPEHU�RI�DJHQWV
� ,QFUHDVHV�LQ�GXUDWLRQ�RI�DJHQW�DFWLYLWLHV
� ,QFUHDVHV�LQ�UHSHWLWLYHQHVV�RI�DFWLYLWLHV
� ,QFUHDVHV�LQ�UHVRXUFH�VKDULQJ
� ,QFUHDVHV�LQ�FROODERUDWLRQ
� ,QFUHDVHV�LQ�DJHQW�VSHFLDOL]DWLRQ
� 'HFUHDVHV�LQ�DJHQW�FDSDELOLW\
� 'HFUHDVHV�LQ�UHVRXUFH�VODFN

«�$OO�RI�ZKLFK�DUH�RFFXUULQJ�LQ�0$6�DSSOLFDWLRQV�DUHDV



2WKHU�0RWLYDWLRQV«�
� &XUUHQW�FRQGLWLRQV�DQG�IRUFHV�PHDQ�WKH�RQOLQHLQIRUPDWLRQ�DQG�VHUYLFHV�ODQGVFDSH�ZLOO�EH�QRQ�XQLIRUP
� 3DWWHUQV�RI�DFWLYLW\�ZLOO�WKXV�EH�QRQ�XQLIRUP��L�H�RUJDQL]HG
� 3DWWHUQV�ZLOO�FRQIRUP�WR��DQG�LQIOXHQFH��H[LVWLQJVRFLDO�DUUDQJHPHQWV
� 3DWWHUQV�DUH�OLNHO\�WR�EH�ORFDOL]HG�DQG�VHPL�UHGXQGDQW
� 2UJDQL]DWLRQ���H�J���VSHFLDOL]DWLRQ�DQG�GLYLVLRQ�RIODERU��FDQ�EH�D�UHVSRQVH�WR�UHVRXUFH�OLPLWDWLRQ�DQGORFDO�RSSRUWXQLW\
� 3DWWHUQV�SURYLGH�VWDELOLW\�DQG�SUHGLFWDELOLW\



+\SRWKHVHV�$ERXW�0$6�2UJDQL]DWLRQV

���0$6�DUH�IXQGDPHQWDOO\�RUJDQL]DWLRQDO�V\VWHPV�
���$V�VXFK�WKH\�ZLOO�H[KLELW�PDQ\�IHDWXUHV�FRPPRQ�WRH[LVWLQJ�RUJDQL]DWLRQDO�V\VWHPV�
���+HQFH�

�7R�XQGHUVWDQG�EXLOG�WKHP�ZH�FDQ�OHYHUDJH�H[LVWLQJRUJDQL]DWLRQDO�FRQFHSWV�DQG�WRROV�
�7KH�EHWWHU�ZH�GR�WKLV��WKH�EHWWHU�0$6�LOO�LQWHJUDWHZLWK�WKHLU�FRQWH[WV�RI�XVH�
�&HUWDLQ�HYROXWLRQDU\�DQG�FRQWH[WXDO�IHDWXUHV�RI�0$6ZLOO�QHFHVVDULO\�GULYH�WKHP�WRZDUG���DERYH�



%DVLF�4XHVWLRQV

0HFKDQLVP�DQG�,PSOHPHQWDWLRQ�
:KDW�RUJDQL]DWLRQ�PHFKDQLVPV�DUH�SRVVLEOH�DQG
WUDFWDEOH"

&RQFHSWXDOL]DWLRQ�
+RZ�GR�ZH�GHVFULEH�RUJDQL]DWLRQ"

(PSLULFDO�	�7KHRUHWLFDO�7D[RQRP\�
:KDW�IRUPV�RI�RUJDQL]DWLRQ�H[LVW"

7KHRU\�
:KDW�HOHPHQWV�DQG�UHODWLRQVKLSV�JRYHUQ�WKH�QDWXUH�
IRUP��DQG�EHKDYLRU�RI�RUJDQL]DWLRQDO�V\VWHPV"



/HW¶V�WDNH�D�VLPSOH�H[DPSOH
«�


 WKDQNV�WR�7RUX�,VKLGD













,PSOLFLW 2UJDQL]DWLRQ

Z /RFDOB&RQWULEXWLRQ�� ���Z� *OREDOB&RQWULEXWLRQ�

*OREDO &RQWULEXWLRQ

/RFDO &RQWULEXWLRQ

*URXS�(IILFLHQF\��

,QGLYLGXDO�(IILFLHQF\�

&RQIOLFW�$YRLGDQFH��

&RQIOLFW�$YRLGDQFH��

$YRLG�EORFNLQJ�RWKHU�DJHQWV�

$YRLG�EHLQJ�EORFNHG�E\�RWKHU�DJHQWV�
0RYH�DQ\�EORFN�WRZDUGV�WKH�EDVH���

0RYH�D�EORFN�WR�EH�VWDFNHG�QH[W�

'HVLJQLQJ�XWLOLW\�IXQFWLRQV�VR�WKDW�RUJDQL]DWLRQV�HPHUJH��

+RZ�WR�GHVLJQ�VXFK�DQ�DSSURSULDWHXWLOLW\�IXQFWLRQ�LQ�JHQHUDO"�

8WLOLW\�)XQFWLRQ



([SOLFLW 2UJDQL]DWLRQ
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7R�GLYLGH�WKH�DJHQWV�LQWR�WZR�JURXSV��

���7KH�RWKHU�JURXS�ZRUNVQHDU�WKH�EDVH��DQG�VWDFNVEORFNV�RQ�WKH�EDVH�

���2QH�JURXS�ZRUNV�DW�DGLVWDQFH�IURP�WKH�EDVH�DQG�FDUULHV�EORFNV�QHDU�EXW�QRW�WRR�QHDU��WKHEDVH�

+RZ�WR�V\QWKHVL]H�VXFK�DSSURSULDWH�FRQVWUDLQWV�LQJHQHUDO"

'HVLJQLQJ�FRQVWUDLQWV�WR�UHVWULFW�D�SDWWHUQ�RI�DFWLRQV��



+LJK�/HYHO�2XWOLQH««�
0RWLYDWLRQV
,QWURGXFH�WKUHH�LQWHUORFNLQJ�SHUVSHFWLYHV

7KHRUHWLFDO� 2UJDQL]DWLRQDO�PRGHOV�DQGFRQFHSWV
3KHQRPHQRORJLFDO� 2UJDQL]DWLRQV�DVSKHQRPHQD
7HFKQRORJLFDO� 2UJDQL]DWLRQV�DV�WHFKQRORJLHV

([DPLQH�D�YDULHW\�RI�V\VWHPV�DQG�SURMHFWV�IURPWKHVH�WKUHH�YLHZV
&RQFOXVLRQV



3HUVSHFWLYHV�RQ�2UJDQL]DWLRQV
,����3KHQRPHQRORJLFDO� GHVFULSWLRQ�DQDO\VLV�H[SODQDWLRQ�RIH[LVWLQJ��KXPDQ��FRPSXWDWLRQDO��ELRORJLFDO��SK\VLFDO��HWF��RUJDQL]DWLRQV�
,,���7HFKQRORJLFDO� 2UJDQL]DWLRQV�DV�VRFLDO�WHFKQRORJLHV�IRUVROYLQJ�FRPSOH[�SUREOHPV��IRU�RYHUFRPLQJ�³LQGLYLGXDO´OLPLWDWLRQV��FRJQLWLYH��SK\VLFDO��WHPSRUDO��LQVWLWXWLRQDO«���DQGDV�HIILFLHQF\�RSWLPL]DWLRQ�VWUDWHJLHV�
,,,���7KHRUHWLFDO� $EVWUDFW�DQG�JHQHUDO�PRGHOV�RI�SRVVLELOLWLHV�OLPLWV��DQG�PHFKDQLVPV�RI�RUJDQL]DWLRQ�

3KHQRPHQRORJLFDO

7KHRUHWLFDO 7HFKQRORJLFDO

� �&�2�5��«��



9LVLRQ
6FLHQFH� $UH�WKHUH�JHQHUDO�SULQFLSOHV�RI�RUJDQL]LQJ"
,QGXVWU\� 2UJDQL]DWLRQDO�(QJLQHHULQJ

ZKDW�LI�DQDO\VLV�WR�HYDOXDWH�
UHGHVLJQV
UHVWUXFWXULQJ
LPSDFW�RI�QHZ�WHFKQRORJLHV
LPSDFW�RI�SROLFLHV

3HGDJRJ\� /HDUQLQJ�DERXW�RUJDQL]LQJ�	�RUJDQL]DWLRQV
WKURXJK�KDQGV�RQ�VLPXODWHG�H[SHULPHQWDWLRQ��GRZQ�WR�WKH
JUDGHVFKRRO�OHYHO



7KHRUHWLFDO3HUVSHFWLYH
$EVWUDFW�DQG�JHQHUDO
PRGHOV�RI�SRVVLELOLWLHV�
OLPLWV��DQG�PHFKDQLVPV
RI�RUJDQL]DWLRQ�



7KHRU\�
:KDW�HOHPHQWV�DQG�UHODWLRQVKLSV�JRYHUQ�WKHQDWXUH��IRUP��DQG�EHKDYLRU�RI�RUJDQL]DWLRQDO�V\VWHPV"
7KHRU\�
:KDW�HOHPHQWV�DQG�UHODWLRQVKLSV�JRYHUQ�WKHQDWXUH� IRUP� DQG�EHKDYLRU�RI�RUJDQL]DWLRQDO�V\VWHPV"

� :KDW�FRQGLWLRQV�OHDG�WR�WKH�IRUPDWLRQ�RU
GLVVROXWLRQ�RI�SDUWLFXODU�RUJDQL]DWLRQDO�IRUPV"

 FRQWHQW�RI�WKHRU\
 VWUXFWXUDO�HOHPHQWV�RI�WKHRU\

� +RZ�GR�FRPSOH[LW\�DQG�XQFHUWDLQW\�LQ
HQYLURQPHQWV� WDVNV� DQG�WHFKQRORJLHV�VKDSH
RUJDQL]DWLRQDO�IRUPV" �FRQWLQJHQF\�WKHRU\�

� :KDW�DUH�WKH�IXQGDPHQWDO�OLPLWV�WR�RUJDQL]DWLRQDO
IRUPV�DQG�EHKDYLRU�DQG�KRZ�DUH�WKHVH�OLPLWV
FRQVWLWXWHG"



�3HRSOH�OLYLQJ�DQG�ZRUNLQJ�LQ�D�EXVLQHVV�V\VWHP�FDQQRW�FKDQJH�LW��7KHLU�SHUVSHFWLYHV�DUH
IRUHVKRUWHQHG��WKHLU�LQIRUPDWLRQ�JDWKHULQJ�DQG�PHDVXUHPHQW�V\VWHPV�UHLQIRUFH�WKH�SDVW��DQG
WKHLU�LQFHQWLYHV�HQFRXUDJH�FRQWLQXLW\��$UFKLPHGHV�SURFODLPHG��
*LYH�PH�ZKHUH�WR�VWDQG��DQG�,
ZLOO�PRYH�WKH�HDUWK�
�%XW�ZKHUH�VKRXOG�WKRVH�ZKR�PLJKW�FKDQJH�D�EXVLQHVV�V\VWHP�EH
VWDQGLQJ"
�7KH�DQVZHU�LV�WKDW�HYHU\�RUJDQL]DWLRQ�QHHGV�WZR�EXVLQHVV�V\VWHPV«��WKH�
VXUIDFH�V\VWHP

DQG�WKH�
GHHS�V\VWHP�
�7KH�VXUIDFH�V\VWHP�LV�FRPSULVHG�RI�WKH�RUJDQL]HG�WDVNV�RI�WKH�EXVLQHVV
SURFHVVHV��ZLWK�WKHLU�DWWHQGDQW�MREV��VWUXFWXUHV��V\VWHPV��DQG�YDOXHV��%XW�WKLV�VXUIDFH�V\VWHP
LV�LQ�SHULRGLF�QHHG�RI�PDMRU�FKDQJH��$FFRPSOLVKLQJ�WKDW�FKDQJH�LV�WKH�MRE�RI�WKH�GHHS�V\VWHP�
�7KH�GHHS�V\VWHP�FUHDWHV�QR�FXVWRPHU�YDOXH��LW�PDNHV�QR�SURGXFWV�DQG�GHOLYHUV�QR�VHUYLFHV��,W
GRHVQ
W�SURFHVV�RUGHUV��GHYHORS�QHZ�SURGXFWV��RU�FUHDWH�YDOXH�IRU�FXVWRPHUV��5DWKHU�LW
PRQLWRUV��JRYHUQV��DGMXVWV��DQG�UHIRUPV�WKH�VXUIDFH�V\VWHP�WKDW�GRHV�FUHDWH�FXVWRPHU�YDOXH�
$ FRPSDQ\
V�GHHS�V\VWHP�EHDUV�WKH�UHVSRQVLELOLW\�IRU�GHWHFWLQJ�H[WHUQDO�FKDQJHV��GHWHUPLQLQJ
ZKDW�WKRVH�FKDQJHV�PHDQ��DQG�LQWHUYHQLQJ�WR�PRGLI\�RU�WUDQVIRUP�WKH�VXUIDFH�V\VWHP
DFFRUGLQJO\���7KH�GHHS�V\VWHP��ZRUNLQJ�EHQHDWK�WKH�VXUIDFH��HPERGLHV�WKH�FDSDFLW\�WR�FKDQJH�
��7KH�GHHS�V\VWHP�FRQWLQXDOO\�KXUOV�FKDOOHQJHV��,V�WKLV�VWLOO�WKH�ULJKW�ZD\�RU�WKH�EHVW�ZD\�WR�GR
WKLQJV"�,I�QRW��ZKDW�LV"�7KH�GHHS�V\VWHP�HQVXUHV�WKDW�WKH�DSSURSULDWH�LQWHUQDO�FKDQJH�
PRGHUDWH�RU�UDGLFDO�WDNHV�SODFH��VKDSLQJ�DQG�UHVKDSLQJ�WKH�RUJDQL]DWLRQ�WR�WDNH�DFFRXQW�RI�
DQG�ZKHQHYHU�SRVVLEOH�WDNH�DGYDQWDJH�RI��RQJRLQJ�H[WHUQDO�FKDQJH��

0LFKDHO�+DPPHU�
�%H\RQG�5HHQJLQHHULQJ��+RZ�WKH�3URFHVV�&HQWHUHG�2UJDQL]DWLRQ�LV�FKDQJLQJ�2XU�:RUN
DQG�2XU�/LYHV��



'HHS�6\VWHPV�RI�2UJDQL]DWLRQ

2UJDQL]DWLRQ�&RQFHSWV�	�6WUXFWXUH

$JHQWV��7DVNV��3URFHVVHV��.QRZOHGJH

2UJDQL]DWLRQDO�$UFKLWHFWXUHV

6KDOORZ�VSHFLILF

'HHS�JHQHUDO



/HYHOV�RI�$EVWUDFWLRQ�LQ�0$6

7KHRU\�RI�,PSOHPHQWDWLRQ�H�J��SURJUDPPLQJ�ODQJXDJHV��FRPPXQLFDWLRQ�

7KHRU\�RI�6RFLDO�2UJDQL]DWLRQ

7KHRU\�RI�0RGHOLQJ�3UREOHP�6ROYLQJ�H�J���SUREOHP�IUDPHZRUNV��DOJRULWKPV�



0XOWLSOH�/HYHOV�RI�$QDO\VLV�1HHGHG

$GDSWLYH�2UJDQL]DWLRQ
2UJDQL]DWLRQ

$GDSWLYH�$JHQWV

7DVNV�
$JHQWV

,QVWLWXWLRQV
(QYLURQPHQW



$VKE\¶V�&RQFHSWV
�³3ULQFLSOHV�RI�WKH�6HOI�2UJDQL]LQJ�6\VWHP´��������

7KH�³KDUG�FRUH´�RI�WKH�FRQFHSW�RI�RUJDQL]DWLRQ�LV
³FRQGLWLRQDOLW\´��WKH�UHODWLRQVKLS�EHWZHHQ�$�DQG�%�LV
FRQGLWLRQDO�RQ�WKH�VWDWH�RU�YDOXH�RI�&�
7KXV�

F 7KH�JHQHUDO�WKHRU\�RI�³RUJDQL]DWLRQ´�LV
FRH[WHQVLYH�ZLWK�WKH�WKHRU\�RI�IXQFWLRQV�RI�!�
YDULDEOH�
F 7KH�RSSRVLWH�RI�³RUJDQL]HG´�LV�³UHGXFLEOH´



$ V\VWHP�LV�GHVFULEHG�E\�D�³SURGXFW�VSDFH´���D�VHW�RI
FRQILJXUDWLRQ�SRVVLELOLWLHV���VRPH�VXEVHW�RI�ZKLFK
LQGLFDWHV�DFWXDO�FRQILJXUDWLRQV�RI�WKH�V\VWHP�
&RQGLWLRQDOLW\�LPSOLHV�³FRPPXQLFDWLRQ´�DPRQJ�SDUWV
�ZKRVH�FRQYHUVH�LV�LQGHSHQGHQFH�
&RPPXQLFDWLRQ�LPSOLHV�FRQVWUDLQW� D�FRUUHODWLRQ
EHWZHHQ�HYHQWV�VWDWH�$�DQG�HYHQW�VWDWH�%��L�H���D
FRQVWUDLQW�RQ�ZKLFK��$�%��SDLUV�FDQ�RFFXU��
2UJDQL]DWLRQ�LV�D�FRQVWUDLQW�RQ�WKH�SURGXFW�VSDFH�RI
SRVVLELOLWLHV



7KLV�YLHZ�RI�RUJDQL]DWLRQ�LV�VXEWUDFWLYH��OLPLWV�LQ�WKH
SURGXFW�VSDFH���ZKHUHDV�VRPH�RWKHU�FRQFHSWLRQV
�H�J���LQ�ELRORJ\�DQG�VRPHWLPHV�LQ�0$6��DUH�DGGLWLYH�
3URGXFW�VSDFH�FRQWDLQV�PRUH�WKDQ�LV�PDQLIHVWHG�LQ
DFWXDOLW\��7KXV�

� 3URGXFW�VSDFH�UHSUHVHQWV�WKH�XQFHUWDLQW\�RI�WKH
REVHUYHU� ZKDW�FRXOG�KDSSHQ
� &KDQJHV�LQ�REVHUYHU�FDQ�OHDG�WR�FKDQJHV�LQ
SURGXFW�VSDFH�
� 7KHRU\�RI�RUJDQL]DWLRQ�LV�FRQFHUQHG�ZLWK
SURSHUWLHV�WKDW�DUH�IXQGDPHQWDOO\�UHODWLRQDO
EHWZHHQ�REVHUYHU�DQG�WKLQJ



&RQGLWLRQDOLW\�LQ�D�V\VWHP�LPSOLHV�WKLQNLQJ�RI�D�ZKROH
DQG�LWV�SDUWV�
'\QDPLF�DQDO\VLV�PD\�FRQVLGHU�SDUWV�RU�ZKROHV��VR

� 2UJDQL]DWLRQ�DQG�'\QDPLFV�DUH�LQGHSHQGHQW
FRQFHSWV

$Q\�G\QDPLF�V\VWHP�FDQ�EH�PDGH�WR�GLVSOD\�D�YDULHW\
RI�DUELWUDULO\�DVVLJQHG�³SDUWV´
:KHWKHU�RU�QRW�D�V\VWHP�LV�UHGXFLEOH�GHSHQGV�RQ�WKH
SRLQW�RI�YLHZ�RI�DQ�REVHUYHU�ZKR�DVVLJQV�WKHVH�SDUWV�



$ ³PDFKLQH´�LV�D�VHW�6�RI�LQWHUQDO�VWDWHV��,�RI�LQSXWV�RU
H[WHUQDO�VWDWHV��DQG�D�PDSSLQJ�,[6�LQWR�6�
$ PDFKLQH¶V��V\VWHP¶V��RUJDQL]DWLRQ�

F 6SHFLI\�WKH�V\VWHP�E\�VSHFLI\LQJ�6�DQG�,
F 6SHFLI\�WKH�RUJDQL]DWLRQ�E\�VSHFLI\LQJ�WKH
PDSSLQJ��I��L�H���WKH�FRQGLWLRQDOLW\�DPRQJ�VWDWHV



³*RRG´�RUJDQL]DWLRQV�
1R�RUJDQL]DWLRQ�LV�JRRG�LQ�DOO�FLUFXPVWDQFHV
2UJDQL]DWLRQ�LV�³*RRG´�LI�LW�LV�VWDEOH�DURXQG�VRPH
DVVLJQHG��QRW�DUELWUDU\��HTXLOLEULXP��LI�LW�NHHSV�DQ
DVVLJQHG�VHW�RI�YDULDEOHV�ZLWKLQ�DVVLJQHG�OLPLWV�
7KXV�JRRGQHVV�LV�DOVR�D�UHODWLRQ�EHWZHHQ�RUJDQL]DWLRQ
DQG�REVHUYHU��ZKR�PDNHV�WKH�³DVVLJQPHQWV´
6WDELOLW\�PXVW�EH�GHILQHG�ZLWK�UHVSHFW�WR�D�VHW�RI
GLVWXUEDQFHV
)LQDOO\��D�³JRRG´�RUJDQL]DWLRQ�LV�D UHODWLRQ�EHWZHHQ�D
VHW�RI�GLVWXUEDQFHV�DQG�DQ�DVVLJQHG�HTXLOLEULXP�



&RQFHSWXDOL]DWLRQV�2I�³2UJDQL]DWLRQ´
3DWWHUQV�RI�$FWLRQ�DQG�.QRZOHGJH���SDWWHUQLQJ�
,QWHJUDWLRQ���LQWHUDFWLRQ��LQWHUGHSHQGHQFLHV�
&RPSRVLWLRQDOLW\���«LQGLYLGXDOV�
6WDELOLW\�)OH[LELOLW\���DUFKLWHFWXUH�
&RRUGLQDWLRQ���RUGHU�DPSOLILFDWLRQ�
6XSUD�LQGLYLGXDOLW\���³UROHV´��³WDVNV´��³NQRZOHGJH´�
6WDWH�RI�)XQFWLRQDO�,UUHGXFLELOLW\���$VKE\�
5HFXUVLYLW\���VXERUJDQL]DWLRQV��RYHUODS�
0XOWL�OHYHO�UHSUHVHQWDWLRQ�FDXVDOLW\���HPEHGGHG�WLPH�F\FOHV�
3RWHQWLDOV�'LIIHUHQWLDOV���SRZHU��DIILOLDWLRQ�



2UJDQL]DWLRQV�DV�$FWLYLW\�3DWWHUQV

$WWULEXWLRQDO�6WDELOLW\
%HKDYLRUDO�([SHFWDWLRQ

�HWF������� �FI��$JHQW�0RGHOV�

$WWULEXWLRQDO�6WDELOLW\

%HKDYLRUDO�([SHFWDWLRQ

�3RVVLEOH�5HSHWLWLYH�3DWWHUQ�RI�$FWLYLW\

5HSHWLWLYH�3DWWHUQRI�$FWLYLW\
�E\�GHVLJQ�RU�E\�HPHUJHQFH�

-RLQW�$FWLYLW\



7KHRUHWLFDO�7D[RQRP\�	�'HVLJQ�
:KDW�IRUPV�RI�RUJDQL]DWLRQ�DUH�SRVVLEOH"
*LYHQ�D�ERG\�RI�WKHRU\��ZKLFK�HPERGLHV�FRQFHSWXDO�PDFKLQHU\��DQG
HPSLULFDO�WD[RQRP\��ZKLFK�HPERGLHV�WKH�SUHVHQW�DQG�WKH�SDVW�

� :KDW�IRUPV�DUH�PLVVLQJ�IURP�WKH�ODQGVFDSH�DQG�ZK\"
� :KDW�QHZ�IRUPV�FDQ�EH�LQYHQWHG�	�SXW�LQ�SODFH"
� +RZ�FDQ�ZH�SUHGLFW�WKHLU�EHKDYLRU��VXFFHVV��IDLOXUH��HWF��
� :KDW�IRUPV�DUH�LPSRVVLEOH��LPSUDFWLFDO��RU�XQUHDOLVWLF"
� +RZ�FDQ�ZH�NQRZ�WKHVH�WKLQJV"



(PSLULFDO�	�7KHRUHWLFDO�7D[RQRP\�	�'HVLJQ�
:KDW�IRUPV�RI�RUJDQL]DWLRQ�FRXOG�H[LVW"�+RZ�VKRXOG�WKH\�EH�FODVVLILHG�DQG�FUHDWHG"

*RYHUQPHQWV�
6FKRROV��)LUPV�
6SRUWV�&OXEV�
)UDWHUQLWLHV�
8QLRQV��««
�1DWXUDO�

0DUNHWV�
+LHUDUFKLHV�
7HDPV�

&RDOLWLRQV«�
�$EVWUDFW�

%�%�(OHFWURQLF�0DUNHWV�
'LVWULEXWHG�'LJLWDO

/LEUDULHV��&ROODERUDWRU\
$JHQWV��5RER&XS���2QOLQH

(GXFDWLRQ�$JHQWV«�
�+\EULG��HPEHGGHG�

,QYHQWHG
)RUPV

�$EVWUDFW�

0$6�'$,
6\VWHPV�DQG
([SHULPHQWV
�0$6�'$,�

(OHFWURQLF�0DUNHWV�
,QWHUSUHWDWLRQ�+LHUDUFKLHV�
5RERW�7HDPV���0LOLWDU\
6LPXODWLRQ�&RDOLWLRQV«�

�0$6�'$,�



([DPSOHV�RI6SHFLILF�0RGHUQ�7KHRULHV



6WUXFWXUDWLRQ�7KHRU\
�*LGGHQV�

6RPH�WHQHWV�
6WUXFWXUHV�DUH�³GXDO´���WKH\�DUH�³ERWK�WKH�PHGLXPDQG�WKH�RXWFRPHV�RI�WKH�SUDFWLFHV�ZKLFK�FRQVWLWXWHVRFLDO�V\VWHPV�´
3HRSOHV¶�SUDFWLFHV�FRQVWLWXWH�VWUXFWXUHV
3UDFWLFHV�UHSURGXFHG�E\�WKH�UHFXUVLYH�HQDFWPHQW�RIVWUXFWXUHV
3UDFWLFH�DQG�VWUXFWXUH�SUHVXSSRVH�HDFK�RWKHU
6WUXFWXUHV�DUH�WKH�SULQFLSOHV�WKDW�SDWWHUQ�SUDFWLFHV



,QWULFDFLHV�RI�6WUXFWXUDWLRQ�7KHRU\

2UJDQL]DWLRQ
6WUXFWXUH

2UJDQL]DWLRQDO
$FWLRQ

0XWXDOO\

&RQVWLWXWLYH

2UJDQL]DWLRQ

$JHQW

0XWXDOO\

&RQVWLWXWLYH



6HQVHPDNLQJ�7KHRU\
�.��:HLFN��6HQVHPDNLQJ�LQ�2UJDQL]DWLRQV������

³6WUXFWXULQJ�WKH�XQNQRZQ´
³3ODFLQJ�VWLPXOL�LQWR�D�IUDPHZRUN´

6HQVH���0DNLQJ� �L�H���DFWLYH�FRQVWUXFWLRQ�

³$�UHFXUULQJ�F\FOH�WKDW�XVHV�UHWURVSHFWLYH
DFFRXQWV�WR�H[SODLQ�VXUSULVHV´

'HILQLWLRQV�



� 3URSHUWLHV�RI�6HQVHPDNLQJ�7KHRU\
�.��:HLFN��6HQVHPDNLQJ�LQ�2UJDQL]DWLRQV������

*URXQGHG�LQ�LGHQWLW\�FRQVWUXFWLRQ
5HWURVSHFWLYH
(QDFWLYH�RI�VHQVLEOH�HQYLURQPHQWV
6RFLDO�>FROOHFWLYH�VHQVHPDNLQJ@

2QJRLQJ
)RFXVHG�RQ�DQG�E\�H[WUDFWHG�FXHV

'ULYHQ�E\�SODXVLELOLW\�UDWKHU�WKDQ�DFFXUDF\



7ZR�&\FOLF�$VSHFWV�RI6HQVHPDNLQJ�7KHRU\

6HQVLELOLW\

,GHQWLW\

0XWXDOO\

&RQVWLWXWLYH

(QYLURQPHQW

(QDFWPHQW

0XWXDOO\

&RQVWLWXWLYH



3HUVSHFWLYHV�2IWHQ�0LVVLQJ�IURP�WKH6RFLDO�6FLHQFH�9LHZ
� &RQVWUXFWLYH�H[SHULPHQWDO
PHWKRGRORJLHV
� &OHDU�DFFRXQWV�RI�WKH�FRPSXWDWLRQDO
OLPLWDWLRQV�RI�VRFLDO�SURFHVVHV
� 3ULQFLSOHG�UHSUHVHQWDWLRQV�RI�REMHFWV�
DWWULEXWHV��DQG�SURFHVVHV�



3HUVSHFWLYHV�2IWHQ�0LVVLQJ�IURP�WKH0$6�'$,�9LHZ
� )XQGDPHQWDO�PXWDELOLW\�DQG�QHJRWLDWHG
FKDUDFWHU�RI�RUGHU�DQG�VWUXFWXUH�DW�DOO�OHYHOV
RI�UHSUHVHQWDWLRQ�DQG�DFWLRQ
� 0XWXDO�FRQVWUXFWLRQ�RI�VWUXFWXUHV�DQG
UHDOLWLHV
� 5HWURVSHFWLYHO\�RULHQWHG�DFFRXQWV�RI
DFWLRQ�DQG�NQRZOHGJH���>7KLV�LV�D�PRUH�IXQGDPHQWDO
FKDQJH�LQ�SHUVSHFWLYH�DQG�WKHRU\�IRU�&RPSXWHU�6FLHQFH@



&RRUGLQDWHG�$WWDFN
7ZR�DOOLHG�JHQHUDOV�DUH�VWDWLRQHG�RQ�RSSRVLWH�KLOOV�,Q�RUGHU�WR�VXFFHVVIXOO\�DWWDFN�WKH�HQHP\�LQ�WKHYDOOH\��WKH\�PXVW�DWWDFN�WRJHWKHU���*HQHUDO�$�VHQGV�DPHVVHQJHU�WR�*HQHUDO�%��ZLWK�WKH�PHVVDJH�³$WWDFNDW�GDZQ�´

$%

P



&RPPRQ�.QRZOHGJH

&RPPRQ�NQRZOHGJH�RI�D�IDFW�3²WKDWVWDWH�LQ�ZKLFK�³(YHU\RQH�NQRZV�WKDWHYHU\RQH�NQRZV««WKDW�HYHU\RQHNQRZV�3´�IRU�DQ\�QXPEHU�RI�µHYHU\RQHNQRZV¶�



$FWLRQ�DW�D�'LVWDQFH
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$FWLRQ�DW�D�'LVWDQFH
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'LVWULEXWHG�6HPDQWLFV

3ODFH�3��
V\PEROV�

PRGHO���LQWHUSUHWDWLRQ
ORFDO�ZRUOG

3ODFH�3��
V\PEROV�

PRGHO���LQWHUSUHWDWLRQ

ORFDO�ZRUOG

FRPPXQLFDWLRQ

&RQVLGHU�VHPDQWLF�GLVWULEXWLRQ�RYHU�VSDFH��WLPH��HWF�



S

VHPDQWLFV�RI�S�
S �UHDOZRUOG�

PVJ�3�
�LQ�D�ODQJXDJH�

PVJ�6�
�LQ�D�ODQJXDJH�

6� VHPDQWLFV�RI�S�
S �UHDOZRUOG�
6�

S

VHPDQWLFV�RI�V�
6 �ODQJZRUOG�

PVJ�6��
�LQ�D�ODQJXDJH�

6�� VHPDQWLFV�RI�V�
6 �ODQJZRUOG�
6��

������

'LVWULEXWHG�,QWHUSUHWDWLRQV



8QGHUVWDQGLQJ��&RRUGLQDWLRQ�D )XQGDPHQWDO�$VSHFW�RI2UJDQL]DWLRQ



&RRUGLQDWLRQ�'HILQLWLRQV
� ³7KH�DFW�RI�H[FKDQJLQJ�PDWHULDOV�RULQIRUPDWLRQ�WR�DFKLHYH�D�EXVLQHVVSXUSRVH�´��0DMFKU]DN�
� ³0DQDJHPHQW�RI�GHSHQGHQFLHV´��H�J��0DORQH

DQG�&URZVWRQ��RWKHUV�

� ³&RQWURO�RI��UHGXFWLRQ�RI��RXWSXW�YDULDQFHLQ�D�PXOWL�FRPSRQHQW�V\VWHP´��*DVVHU�DQG
0DMFKU]DN�FXUUHQW�ZRUNLQJ�GHILQLWLRQ��ZLWK�URRWV�RQ�676�WKHRU\��



&RRUGLQDWLRQ�0RGHO��3ULPDU\�7DVNV�	�3URFHVVHV

7UDQIRUPDWLRQ�3URFHVVHV�,QFOXGLQJ�$PSOLILHUV�DQG�'DPSHUV�

,QSXW�9DULDQFH

2XWSXW�9DULDQFH

� ����������
3UREDELOLW\�'LVWULEXWLRQIRU�9DULDQFH



� ����������
3UREDELOLW\�'LVWULEXWLRQ

IRU�9DULDQFH

�$UWLFXODWLRQ��3URFHVVHV�7KDW�DUH0DQLSXODWRUV�RI9DULDQFH

&RRUGLQDWLRQ�LV�D�0HWD�/HYHO�$FWLYLW\

0RGLI\

&RRUGLQDWLRQ�/HYHO 3ULPDU\�/HYHO



� ����������
3UREDELOLW\�'LVWULEXWLRQIRU�9DULDQFH

�0HWD�$UWLFXODWLRQ��3URFHVVHV�7KDW�DUH0DQLSXODWRUV�RI0HWD�9DULDQFH
0RGLI\

0HWD�&RRUGLQDWLRQ�/HYHO
&RRUGLQDWLRQ�/HYHO



&RRUGLQDWLRQ�6SDFH
1RGHV�

$OWHUQDWLYH�SULPDU\�WDVN�DUFKLWHFWXUHV�
2SHUDWRUV�

���0DQLSXODWLRQV�RI�YDULDQFH�SUREDELOLWLHV�XVLQJ�PHWD�OHYHO�WDVN�VWUXFWXUHV�
���0DQLSXODWLRQV�RI�SULPDU\�WDVN�DUFKLWHFWXUH��H�J�SULPDU\�UHGHVLJQ��

6XFFHVV�0HDVXUHV�
&RQWURO�RI�RXWSXW�YDULDQFH�RYHU�D�UDQJH�RI�LQSXWFRQGLWLRQV



+\SRWKHVHV�
���7KHUH�PXVW�EH�DQ�XSZDUGFRQYHUJHQFH�WR�]HUR�WRHIIHFWLYHO\�FRQWURO�YDULDQFH�
���7KH�FXPXODWLYH�FRVW�RIVXFFHVVLYH�XSZDUG�OD\HUVRI�FRRUGLQDWLRQ�PXVW�QRWH[FHHG�WKH�YDOXH�RI�WKHSULPDU\�OHYHO�



6RPH�3UHGLFWRU�9DULDEOHV

%XIIHU�6L]HV6KDUHG�WDVN�SHUIRUPDQFH&URVV�DFWLYLW\�GHSHQGHQFLHV1DWXUH�RI�VKDUHG�REMHFWV,QSXW�YDULDELOLW\3XUSRVH�RI�ZRUN

3UHGLFW�WR��&RRUGLQDWLRQ�$WWULEXWHV



([DPSOH�$WWULEXWHV�RI�&RRUGLQDWLRQ
1HHG�IRU�FRRUGLQDWLRQ�� �+RZ�PXFK�YDULDQFH�FRQWURO�LV�QHHGHG"�

6SHHG��+RZ�UDSLGO\�LV�YDULDQFH�FRQWUROOHG"�
)RUPDOLW\��+RZ�PXFK�YDULDQFH�LV�FRQWUROOHG�YLD�FXOWXUH"�

,QWHUDFWLYHQHVV��+RZ�PXWXDO�QHJRWLDWHG�LV�YDULDQFH�FRQWURO"�

'LUHFWLRQ��+RZ�GLUHFWHG�LV�YDULDQFH�FRQWURO"�
3K\VLFDO�YLUWXDO��$UH�LQWHUGHSHQGHQFLHV�SK\VLFDO"�



3KHQRPHQRORJLFDO3HUVSHFWLYH
'HVFULSWLRQ�DQDO\VLV�H[SODQDWLRQ�RI
H[LVWLQJ��KXPDQ��FRPSXWDWLRQDO�
ELRORJLFDO��SK\VLFDO��HWF���RUJDQL]DWLRQV�



:KDW�LV�&25"
� &RPSXWDWLRQDO�

± &RPSXWDWLRQDO�DSSURDFKHV�WR�RUJDQL]DWLRQDO�SKHQRPHQD�RQWRORJLHV��WKHRULHV��DFWLYLW\�VWUXFWXUH�VLPXODWLRQV��FRRUGLQDWLRQDOJRULWKPV��GHVLJQ�DQDO\VLV�WRROV
± &RPSXWDWLRQDO�2UJDQL]DWLRQV��FRPSULVLQJ�FRPSXWDWLRQDOSDUWLFLSDQWV

� 2UJDQL]DWLRQ�
± 0LG�UDQJH��QRQ�LQGLYLGXDOLVW�IRFXV
± ([SOLFDWLRQV�RI�PLFUR�PH]]R�PDFUR�OLQNV

� 5HVHDUFK�
± ,QQRYDWLRQV�LQ�GHVFULSWLRQ��DQDO\VLV��WKHRU\��DQG�PHWKRGV
± &OHDU�SULQFLSOHV��GHVFULSWLRQV��DQG�WKHRU\�HPERGLHG�LQ�WRROV�PHWKRGV�DQG�DSSOLFDWLRQV



&RPSXWDWLRQDO�&ROOHFWLYHV ³1DWXUDO´2UJDQL]DWLRQV

)RUPDO�&RPSXWDWLRQDO0RGHOLQJ

&RPSXWDWLRQDO�1DWXUDO2UJDQL]DWLRQV

2UJDQL]DWLRQ�$QDO\VLV 2UJDQL]DWLRQ�'HVLJQ

7KHRU\�%XLOGLQJ�7HVWLQJ

6WUDWHJL]LQJ�DQG�'DWD�*DWKHULQJ

&RPSXWDWLRQDO�2UJDQL]DWLRQ�5HVHDUFK



+LVWRU\
� %XLOGV�RQ

� GLVWULEXWHG�DUWLILFLDO�LQWHOOLJHQFH
� RUJDQL]DWLRQ�WKHRU\
� VRFLDO�QHWZRUNV
� WHDP�WKHRU\
� PXOWL�DJHQW�ORJLF
� DUWLILFLDO�OLIH��FKDRV�WKHRU\��FRPSOH[LW\�WKHRU\
� WDVN�DQDO\VLV
� FRPSXWDWLRQDO�VRFLRORJ\

� $QQXDO�ZRUNVKRSV�RQ�&RPSXWDWLRQDO�DQG�0DWKHPDWLFDO
2UJDQL]DWLRQ�7KHRU\��&027�

� &027�-RXUQDO��-RXUQDO�RI�$UWLILFLDO�6RFLHWLHV�DQG�6RFLDO
6LPXODWLRQ



&RQYHUJHQFH�RI�2SSRUWXQLW\�DQG&DSDELOLW\
� 1HHG�IRU�UHVXOWV
� $YDLODEOH�GDWD
� )RUPDOL]DEOH�WKHRULHV�PRGHOV
� 0RGHOLQJ�WHFKQRORJLHV
� &RPSXWDWLRQDO�PHWKRGV�DQG�FRPSXWDWLRQDOUHVRXUFHV
� $ELOLW\�WR�DSSO\�UHVXOWV
� $Q�HPHUJLQJ�FRPPXQLW\�RI�UHVHDUFK�DQG�SUDFWLFHZLWK�WKH�PXOWLGLVFLSOLQDU\�VNLOOV�WR�EULQJ�WKHVHWRJHWKHU



&RQWULEXWLRQV�WR�2UJDQL]DWLRQ�7KHRU\
� $GGLQJ�QHZ�UHSUHVHQWDWLRQDO�PDFKLQHU\��H�J��IRUPDOL]DWLRQ��VWUXFWXUH�PHDVXUHPHQW��FRJQLWLYH�IHDWXUHV�� ,QFUHDVLQJ�PRGHO�VFDOH�DQG�FRPSOH[LW\
� &KHFNLQJ�ORJLFDO�FRQVLVWHQF\
� &RPSXWDWLRQDO�PRGHO�DV�WHVW�RI�QHFHVVLW\�RIWKHRUHWLFDO�H[SODQDWLRQ�
� &RPSXWDWLRQDO��PRGHO�DV�K\SRWKHVLV�JHQHUDWRU�
� $GGLQJ�G\QDPLFV�DQG�H[SORLWLQJ�ORQJLWXGLQDOUHODWLRQVKLSV
� 6LPXODWLRQV�DV�HQFRGLQJV�RI�FRPSOH[�NQRZOHGJH



&RQWULEXWLRQV�WR�&6�$,

� /DUJH�VFDOH�TXDOLWDWLYH�VLPXODWLRQ
� $JJUHJDWLRQ�GLVDJJUHJDWLRQ�RI�GLVWULEXWHGREMHFWV
� 2QOLQH�RIIOLQH�FRRUGLQDWLRQ�DOJRULWKPV
� 2UJDQL]DWLRQDO�DQG�PXOWLDJHQW�OHDUQLQJ
� �DQG�PRUH�



6RPH�0RUH�*HQHUDO�6FLHQWLILF�3UREOHPV5HODWHG�WR�0$6��$GGUHVVDEOH�YLD�&25
� (PSLULFDO�DQG�EHKDYLRUDO�WKHRULHV�RI�VRFLDO�G\QDPLFV��VRFLDO

GLOHPPDV��DQG�GLVWULEXWHG�GHFLVLRQPDNLQJ
� 'LVWULEXWHG�VHPDQWLFV��QHJRWLDWLRQ�RI�ZRUNDEOH�VKDUHG

PHDQLQJV�DFURVV�WLPH��VSDFH��FXOWXUH��VLWXDWLRQV��HWF�
� )OH[LELOLW\�VWDELOLW\��KRZ�ZK\�GR�VRPH�FROOHFWLYHV�SHUVLVW�DQG

DGDSW�RYHU�WLPH�LQ�WKH�IDFH�RI�FKDQJH��DQG�KRZ�ZK\�GR�RWKHUV
GLVVROYH"

� 8QFHUWDLQW\��+RZ�FDQ�ZH�JHQHUDWH�SURFHVVHV�IRU�FRVW�HIIHFWLYH
GLVWULEXWHG�PDQDJHPHQW�RI�XQFHUWDLQW\�DQG�RXWFRPH�YDULDQFH"

� 6RFLRWHFKQLFDO�LPSDFWV�RQ�RUJDQL]DWLRQDO�SHUIRUPDQFH��+RZ
FDQ�ZH�OLQN�VRFLRWHFKQLFDO�YDULDEOHV�WR�TXDQWLWDWLYH
RUJDQL]DWLRQDO�SHUIRUPDQFH�PHDVXUHV�IRU�KXPDQ�PDFKLQH
RUJDQL]DWLRQV"



&ORXG�&KDPEHU�0HWDSKRU

2UJDQL]DWLRQV��WRR��OHDYH��UHFRUGDEOH�DQG�UHFRUGHG��WUDFHV�RI�DFWLYLW\�
5HFRUGV��
'RFXPHQWV
7HFKQRORJLFDO�OLQNV�����

2UJDQL]DWLRQV�FDQ�EH��DUH�EHLQJ��LQVWUXPHQWHG�WR�UHFRUG�VXFK
WUDFHV��H�J����GDWD�ZDUHKRXVHV�

SDUWLFOH

WUDFH
UHFRUGHU

<RX�UHFRUG�WKH�WUDFH��QRW�WKH�SDUWLFOH�



���6WUXFWXUHV�RI�DFWLYLW\��H�J����SURFHVV�
���6WUXFWXUHV�RI�NQRZOHGJH�DQG�PHDQLQJ�

0HDQLQJV�FDSWXUHG�WKURXJK�QHWZRUNV�RI�DVVRFLDWLRQ
0HDQLQJV�FDSWXUHG�WKURXJK�VWUXFWXUH�RI�UHSUHVHQWDWLRQV

7KXV�&25�/LQNV�3KHQRPHQRORJ\�DQG�7KHRU\

:H�FDQ�QRZ�EHJLQ�WR�
���5HFRYHU�WKHVH�VWUXFWXUHV�IURP�WUDFHV
���0RGHO��VLPXODWH��DQDO\]H��DQG�GHVLJQ��WKHP
���/LQN�WKHP�WR�RWKHU�YDULDEOHV�IRU��H[SODQDWLRQ�DQG�WKHRU\�EXLOGLQJ

9LHZ�2UJDQL]DWLRQV�DV�G\QDPLF��WHPSRUDO��VSDWLDO�



$QDO\WLFDO�3URFHVV�DQG�$VVXPSWLRQV
)RUPDO�&RPSXWDWLRQDO�2UJ�0RGHO

1DWXUDO�$UWLILFLDO�2UJ�6\VWHP

0RGLILHG�2UJ�0RGHO
7KHRU\

$QDO\VLV�0DQLSXODWLRQ7RROV

0RGHOLQJ ,PSOHPHQWDWLRQ

� 0RGHODELOLW\�DVVXPSWLRQ��2UJV�FDQ�EH�PRGHOHG
� 3HUIRUPDQFH�GLIIHUHQWLDO�DVVXPSWLRQ��2UJ�SHUIRUPDQFH�FDQ�EHGLIIHUHQWLDWHG�
� 0DQLSXODELOLW\�DVVXPSWLRQ��2UJ�PRGHOV�FDQ�EH�PDQLSXODWHG
� 'HVLJQDELOLW\�DVVXPSWLRQ��2UJV�DUH�GHVLJQDEOH��DV�YV�HYROYDEOH�RUJURZDEOH�
� 3UDFWLFDOLW\�DVVXPSWLRQ��0RGHOV�FDQ�EH�UHGXFHG�WR�SUDFWLFH�LPSOHPHQWHG�
� 3UDJPDWLF�DVVXPSWLRQ��7KH�ZKROH�SURFHVV�LV�FRVW�HIIHFWLYH�



0R
GHO

LQJ
�&R

VW

$QDO\WLF�3RZHU

1HHG�&RVW�%HORZ�7KLV�7KUHVKROG

1HHG�3RZHU�$ERYH�7KLV7KUHVKROG

&XUUHQW

)XWXUH

1RW�ZRUWK�GRLQJ�([SHULPHQWDO

5RXWLQH

'HYHORSPHQW 7UDMHFWRU\



$ IHZ�H[DPSOHV���
� 9'7�9LWH��/HYLWW�HW�DO��
� $&76�3OXUDO�6RDU��&DUOH\��3ULHWXOD�
� &2536��&DUOH\�
� (OP��&DUOH\�
� +,723�$��*DVVHU�0DMFKU]DN�
� 2UJDQL]DWLRQDO�/HDUQLQJ��/DQW��0H]LDV�
� ,�.QRZ��1��&RQWUDFWRU�
� /RJLFDO�DQDO\VLV��0��0DVXFK�
� 2UJ�&RQVXOWDQW��%XUWRQ�2EHO�
� 7$(06��'HFNHU��/HVVHU��HW�DO��
� $UWLFXODWRU�3URFHVV�0HWD0RGHO��6FDFFK,�
� $&7,21�723�0RGHOHU��*DVVHU�0DMFKU]DN�



$&7,21�723�0RGHOHU�2YHUYLHZ
$&7,21����\HDU�����0�8QLYHUVLW\�,QGXVWU\�HIIRUW
�86&��1DWLRQDO�&HQWHU�IRU�0DQXIDFWXULQJ�6FLHQFHV�
+3��'LJLWDO��7,�*HQHUDO�0RWRUV������
&D���������OLQHV�RI�/,63�&�FRGH��6XQ�:RUNVWDWLRQV
�������UHODWLRQVKLSV�DPRQJ�FD�������HOHPHQWV�LQ�µSOXJJDEOH¶
FRQVWUDLQW�EDVHG�WKHRU\�GULYHQ�DQDO\VLV�GHVLJQ�V\VWHP�
723�0RGHOHU��&RPPHUFLDO�YHUVLRQ�RI�$&7,21
:LQWHO�SODWIRUPV��9LVXDO�%DVLF��&RPSOHWH�UHGHVLJQ�ZLWK
GDWDEDVH�GULYHQ�DUFKLWHFWXUH



5HVHDUFK�7KHPHV�RI�$&7,21�DQG�723�0RGHOHU�
���7KHRULHV RI�7HFKQROJ\�2UJDQL]DWLRQV�3HRSOH��723��LQWHJUDWLRQ

���9LVXDOL]DWLRQ�DQG�GLVSOD\�RI�RUJDQL]DWLRQV��723�LQWHJUDWLRQ�IDFWRUV�� DQG�723�LQWHJUDWLRQ�UHODWLRQVKLSV�IURP�PDQ\�SHUVSHFWLYHV

���723�LQWHJUDWLRQ�GHVLJQ�DQG�DQDO\VLV�SURFHVVHV�DQG�PHWKRGRORJLHV

���7KHRULHV�RI�PRGHOLQJ�DQG�LPSOHPHQWDWLRQ�IRU��������DQG���� 4XDOLWDWLYH��QRW�QXPHULFDO�PDWKHPDWLFDO��PRGHOV� 2EMHFW�DQG�IUDPH�EDVHG�UHSUHVHQWDWLRQV� &RQVWUDLQW�EDVHG�UHSUHVHQWDWLRQV� (YHQWXDOO\��G\QDPLF�SURFHVV�UHSUHVHQWDWLRQV
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