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0RGHOLQJ�DQG�3HUIRUPDQFH�
(YDOXDWLRQ�RI�1HWZRUN�DQG�

&RPSXWHU�6\VWHPV

:RUNORDG�&KDUDFWHUL]DWLRQ�
7HFKQLTXHV

�&KDSWHU���

�

:RUNORDG�&KDUDFWHUL]DWLRQ�
7HFKQLTXHV

� :DQW�WR�KDYH�UHSHDWDEOH�ZRUNORDG�VR�FDQ�
FRPSDUH�V\VWHPV�XQGHU�LGHQWLFDO�FRQGLWLRQV

� +DUG�WR�GR�LQ�UHDO�XVHU�HQYLURQPHQW

� ,QVWHDG
² 6WXG\�UHDO�XVHU�HQYLURQPHQW

² 2EVHUYH�NH\�FKDUDFWHULVWLFV

² 'HYHORS�ZRUNORDG�PRGHO

Æ :RUNORDG�&KDUDFWHUL]DWLRQ

6SHHG��TXDOLW\��SULFH���3LFN�DQ\�WZR� ±-DPHV�0��:DOODFH

�

7HUPLQRORJ\

� $VVXPH�V\VWHP�SURYLGHV�VHUYLFHV
� :RUNORDG�FRPSRQHQWV ² HQWLWLHV�WKDW�PDNH�
VHUYLFH�UHTXHVWV
² $SSOLFDWLRQV��PDLO��HGLWLQJ��SURJUDPPLQJ���
² 6LWHV��ZRUNORDG�DW�GLIIHUHQW�RUJDQL]DWLRQV
² 8VHU�6HVVLRQV��FRPSOHWH�XVHU�VHVVLRQV�IURP�
ORJLQ�WR�ORJRXW

� :RUNORDG�SDUDPHWHUV ² XVHG�WR�PRGHO�RU�
FKDUDFWHUL]H�WKH�ZRUNORDG
² ([��LQVWUXFWLRQV��SDFNHW�VL]HV��VRXUFH�RU�
GHVWLQDWLRQ�RI�SDFNHWV��SDJH�UHIHUHQFH�
SDWWHUQ��«

�

&KRRVLQJ�3DUDPHWHUV

� %HWWHU�WR�SLFN�SDUDPHWHUV�WKDW�GHSHQG�XSRQ�
ZRUNORDG�DQG�QRW�XSRQ�V\VWHP
² ([��UHVSRQVH�WLPH�RI�HPDLO�QRW�JRRG
�'HSHQGV�XSRQ�V\VWHP

² ([��HPDLO�VL]H�LV�JRRG
�'HSHQGV�XSRQ�ZRUNORDG

� 6HYHUDO�FKDUDFWHULVWLFV�WKDW�DUH�RI�LQWHUHVW
² $UULYDO�WLPH��GXUDWLRQ��TXDQWLW\�RI�UHVRXUFHV�
GHPDQGHG
�([��QHWZRUN�SDFNHW�VL]H

² +DYH�VLJQLILFDQW�LPSDFW��H[FOXGH�LI�OLWWOH�
LPSDFW�
�([��W\SH�RI�(WKHUQHW�FDUG

�

7HFKQLTXHV�IRU�:RUNORDG�
&KDUDFWHUL]DWLRQ

� $YHUDJLQJ

� 6SHFLI\LQJ�GLVSHUVLRQ

� 6LQJOH�SDUDPHWHU�KLVWRJUDPV

� 0XOWL�SDUDPHWHU�KLVWRJUDPV

� 3ULQFLSDO�FRPSRQHQW�DQDO\VLV

� 0DUNRY�PRGHOV

� &OXVWHULQJ�

�

$YHUDJLQJ

� &KDUDFWHUL]H�ZRUNORDG�ZLWK�DYHUDJH
² ([��$YHUDJH�QXPEHU�RI�QHWZRUN�KRSV

� $ULWKPHWLF�PHDQ�PD\�EH�LQDSSURSULDWH
² ([��DYHUDJH�KRSV�PD\�EH�D�IUDFWLRQ

² ([��GDWD�PD\�EH�VNHZHG

² 6SHFLI\�ZLWK�PHGLDQ��PRGH
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6SHFLI\LQJ�'LVSHUVLRQ

� 9DULDQFH�DQG�6WDQGDUG�GHYLDWLRQ
� &�2�9����ZKDW�LV�WKLV"�
� 0LQ�0D[�5DQJH
� ��� ���SHUFHQWLOHV
� 6,45��ZKDW�LV�WKLV"�
� ,I�&�2�9��LV����WKHQ�PHDQ�LV�WKH�VDPH
� ,I�&�2�9��LV�KLJK��PD\�ZDQW�FRPSOHWH�
KLVWRJUDP��QH[W�
² 2U�GLYLGH�LQWR�VXE�FRPSRQHQWV�DQG�DYHUDJH�
WKRVH�WKDW�DUH�VLPLODU�RQO\

² ([��DYHUDJH�VPDOO�DQG�ODUJH�SDFNHW�VL]HV

�

&DVH�6WXG\����RI���

� 5HVRXUFH�GHPDQGV�IRU�SURJUDPV�DW���VLWHV
� $YHUDJH�DQG�&�2�9�
'DWD $YHUDJH &�2�9�
&38�WLPH �����VHF �����
1XPEHU�RI�ZULWHV ���� �����
1XPEHU�RI�UHDGV ����� �����

� &�2�9��QXPEHUV�DUH�KLJK�
² ,QGLFDWHV�RQH�FODVV�IRU�DOO�DSSV�QRW�D�JRRG�
LGHD

�

&DVH�6WXG\����RI���

� ,QVWHDG��GLYLGH�LQWR�VHYHUDO�FODVVHV

� (GLWLQJ�6HVVLRQV�

'DWD $YHUDJH &�2�9�

&38�WLPH �����VHF ����

1XPEHU�RI�ZULWHV ����� ����

1XPEHU�RI�UHDGV ����� ����

��

6LQJOH�3DUDPHWHU�+LVWRJUDPV

� 6KRZV�UHODWLYH�IUHTXHQF\�RI�SDUDPHWHU�
YDOXHV

� 'LYLGH�LQWR�EXFNHWV���9DOXHV�RI�EXFNHWV�FDQ�
EH�XVHG�WR�JHQHUDWH�ZRUNORDGV

� *LYHQ�Q EXFNHWV��P SDUDPHWHUV��N
FRPSRQHQWV�QPN YDOXHV
² 0D\�EH�WRR�PXFK�GHWDLO��VR�RQO\�XVH�ZKHQ�
YDULDQFH�LV�KLJK
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&38�7LPH

� 3UREOHP��PD\�LJQRUH�
FRUUHODWLRQ��([��VKRUW�MREV�
KDYH�ORZ�&38�DQG�,�2��EXW�
FRXOG�SLFN
ORZ�&38�KLJK�,�2

��

0XOWL�3DUDPHWHU�+LVWRJUDPV

� ,I�FRUUHODWLRQ��VKRXOG�FKDUDFWHUL]H�LQ�
PXOWL�SDUDPHWHU�KLVWRJUDP
² Q�GLPHQVLRQDO�PDWUL[��WRXJK�WR�JUDSK�Q !��
² 2IWHQ�HYHQ�PRUH�GHWDLOHG�WKDQ�VLQJOH�
SDUDPHWHU��VR�UDUHO\�XVHG

��

3ULQFLSDO�&RPSRQHQW�$QDO\VLV

� *RDO�LV�WR�UHGXFH�QXPEHU�RI�IDFWRUV

� 3&$�WUDQVIRUPV�D�QXPEHU�RI��SRVVLEO\��
FRUUHODWHG�YDULDEOHV�LQWR�D��VPDOOHU��
QXPEHU�RI�XQFRUUHODWHG�YDULDEOHV�FDOOHG�
SULQFLSDO�FRPSRQHQWV
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3&$��([DPSOH�3&$����RI���

� -DL��S�������6HQGLQJ�DQG�5HFHLYLQJ�SDFNHWV
� &RPSXWH�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ
� 1RUPDOL]H�DOO�SRLQWV�

² 6XEWUDFW�PHDQ��GLYLGH�E\�VWDQGDUG�GHY

� &RPSXWH�FRUUHODWLRQ��HVVHQWLDOO\��D�OLQH�
WKURXJK�WKH�GDWD�WKDW�PLQLPL]HV�GLVWDQFH�
IURP�OLQH�
² 3ULQFLSDO�FRPSRQHQW����URWDWH�WR�EH�[�D[LV

� 1RZ��QH[W��ILW�DQRWKHU�OLQH�WKDW�DOVR�
PLQLPL]HV�GLVWDQFH�IURP�OLQH�EXW�LV�
RUWKRJRQDO��QRW�FRUUHODWHG��WR�ILUVW�OLQH
² 8VLQJ�HLJHQYDOXHV DQG�HLJHQYHFWRUV
² 3ULQFLSDO�FRPSRQHQW����URWDWH�WR�EH�\�D[LV ��

3&$��([DPSOH�3&$����RI���

� &RPSXWH�VXPV�RI�VTXDUHV��
H[SODLQV�WKH�SHUFHQWDJH�
RI�YDULDWLRQ
² ([��)DFWRU���Æ ���������
�����������������RU����

² ([��)DFWRU���Æ ��������
������������������RU���
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3&$��([DPSOH�3&$����RI���

� 8VH�\�
IRU�KLJK�ORDG
� 1RW�PXFK�
JDLQHG�LQ�\�

��

0DUNRY�0RGHOV����RI���
� 6RPHWLPHV��LPSRUWDQW�QRW�WR�MXVW�KDYH�
QXPEHU�RI�HDFK�W\SH�RI�UHTXHVW�EXW�DOVR�
RUGHU

� ,I�QH[W�UHTXHVW�GHSHQGV�XSRQ�SUHYLRXV�
UHTXHVW��WKHQ�FDQ�XVH�0DUNRY�PRGHO

² $FWXDOO\��PRUH�JHQHUDO��,I�QH[W�VWDWH�
GHSHQGV�RQO\�RQ�FXUUHQW�VWDWH

� ([��SURFHVV�EHWZHHQ�&38��GLVN��WHUPLQDO�

�'UDZ�GLDJUDP
)LJ�����

��

0DUNRY�0RGHOV����RI���

� $OVR�IRU�DSSOLFDWLRQ�WUDQVLWLRQV
² ([��XVHUV�UXQ�HGLWRUV��FRPSLOHUV��OLQNHUV�Æ
PDUNRY PRGHO�WR�FKDUDFWHUL]H�SUREDELOLW\�RI�
W\SH�M DIWHU�W\SH�,

� $OVR�IRU�SDJH�UHIHUHQFH�ORFDOLW\
² ([��SUREDELOLW\�RI�UHIHUHQFLQJ�SDJH��RU�
SURFHGXUH��L DIWHU�SDJH��RU�SURF���M

� 5HDOO\�WDONV�DERXW�RUGHU�RI�UHTXHVWV
² 0D\�EH�VHYHUDO�PDUNRY�PRGHOV�WKDW�KDYH�
VDPH�UHODWLYH�IUHTXHQF\
�([DPSOH�RI�WKLV�QH[W

��

0DUNRY�0RGHO�([DPSOH

� &RPSXWHU�QHWZRUN�VKRZHG�SDFNHWV�ODUJH�������RU�
VPDOO������

� ���VVVVEVVVVEVVVVE ���VVVVVVVVEEVVVVVVVVEE

� ���2U��JHQHUDWH�UDQGRP�QXPEHU�EHWZHHQ���DQG�����
,I�OHVV�WKDQ�����VPDOO�HOVH�ODUJH
² 1H[W�SDFNHW�LV�QRW�GHSHQGHQW
XSRQ�FXUUHQW

� ,I�SHUIRUPDQFH�LV�DIIHFWHG�E\�RUGHU��WKHQ�QHHG�WR�
PHDVXUH
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&OXVWHULQJ����RI���

� 0D\�KDYH�ODUJH�QXPEHU�RI�FRPSRQHQWV
² &OXVWHU�VXFK�WKDW�FRPSRQHQWV�ZLWKLQ�DUH�
VLPLODU�WR�HDFK�RWKHU

² 7KHQ��FDQ�VWXG\�RQH�PHPEHU�WR�UHSUHVHQW�
FODVV

� ([�����MREV�ZLWK�&38���,�2���)LYH�FOXVWHUV�

'
LV
N
�,
�2

&38�7LPH ��

&OXVWHULQJ����RI���

�� 7DNH�VDPSOH
�� 6HOHFW�SDUDPHWHUV
�� 7UDQVIRUP��LI�QHFHVVDU\
�� 5HPRYH�RXWOLHUV
�� 6FDOH�REVHUYDWLRQV
�� 6HOHFW�GLVWDQFH�PHWULF
�� 3HUIRUP�FOXVWHULQJ
�� ,QWHUSUHW
�� &KDQJH�DQG�UHSHDW����
��� 6HOHFW�UHSUHVHQWDWLYH�FRPSRQHQWV

�(DFK�VWHS��QH[W�

��

&OXVWHULQJ��6DPSOLQJ

� 8VXDOO\�WRR�PDQ\�FRPSRQHQWV�WR�GR�
FOXVWHULQJ�DQDO\VLV
² 7KDW·V�ZK\�ZH�DUH�GRLQJ�FOXVWHULQJ�LQ�WKH�
ILUVW�SODFH�

� 6HOHFW�VPDOO�VXEVHW
² ,I�FDUHIXO��ZLOO�VKRZ�VLPLODU�EHKDYLRU�WR�WKH�
UHVW

� 0D\�FKRRVH�UDQGRPO\
² +RZHYHU��LI�DUH�LQWHUHVWHG�LQ�D�VSHFLILF�
DVSHFW��PD\�FKRRVH�WR�FOXVWHU�RQO\�WKRVH
�([��LI�LQWHUHVWHG�LQ�D�GLVN��RQO\�GR�FOXVWHULQJ�
DQDO\VLV�RQ�FRPSRQHQWV�ZLWK�KLJK�,�2

��

&OXVWHULQJ��3DUDPHWHU�6HOHFWLRQ

� 0DQ\�FRPSRQHQWV�KDYH�D�ODUJH�QXPEHU�RI�
SDUDPHWHUV��UHVRXUFH�GHPDQGV�
² 6RPH�LPSRUWDQW��VRPH�QRW
² 5HPRYH�WKH�RQHV�WKDW�GR�QRW�PDWWHU

� 7ZR�NH\�FULWHULD��LPSDFW�RQ�SHUI�	�YDULDQFH
² ,I�KDYH�QR�LPSDFW��RPLW�([��/LQHV�RI�RXWSXW�
² ,I�KDYH�OLWWOH�YDULDQFH��RPLW��([��3RFHVVHV
FUHDWHG

� 0HWKRG��UHGR�FOXVWHULQJ�ZLWK���OHVV�
SDUDPHWHU���&RXQW�IUDFWLRQ�WKDW�FKDQJH�
FOXVWHU�PHPEHUVKLS���,I�QRW�PDQ\�FKDQJH��
UHPRYH�SDUDPHWHU��

��

&OXVWHULQJ��7UDQVIRUPDWLRQ

� ,I�GLVWULEXWLRQ�LV�VNHZHG��PD\�ZDQW�WR�
WUDQVIRUP�WKH�PHDVXUH�RI�WKH�SDUDPHWHU

� ([��RQH�VWXG\�PHDVXUHG�&38�WLPH
² 7ZR�SURJUDPV�WDNLQJ���DQG���VHFRQGV�DUH�DV�
GLIIHUHQW�DV�WZR�SURJUDPV�WDNLQJ����DQG����
PLOOLVHFRQGV

Æ 7DNH�UDWLR�RI�&38�WLPH�DQG�QRW�GLIIHUHQFH

�0RUH�LQ�&KDSWHU����

��

&OXVWHULQJ��2XWOLHUV

� 'DWD�SRLQWV�ZLWK�H[WUHPH�SDUDPHWHU�YDOXHV

� &DQ�VLJQLILFDQWO\�DIIHFW�PD[�RU�PLQ��RU�
PHDQ�RU�YDULDQFH�

� )RU�QRUPDOL]DWLRQ��VFDOLQJ��QH[W��WKHLU�
LQFOXVLRQ�H[FOXVLRQ�PD\�VLJQLILFDQWO\�DIIHFW�
RXWFRPH

� 2QO\�H[FOXGH�LI�GR�QRW�FRQVXPH�VLJQLILFDQW�
SRUWLRQ�RI�UHVRXUFHV
² ([��H[WUHPHO\�KLJK�577�IORZV��H[FOXGH

² ([��H[WUHPHO\�ORQJ��KHDY\�WDLO��IORZ��LQFOXGH
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&OXVWHULQJ��'DWD�6FDOLQJ����RI���

� )LQDO�UHVXOWV�GHSHQG�XSRQ�UHODWLYH�UDQJHV
² 7\SLFDOO\�VFDOH�VR�UHODWLYH�UDQJHV�HTXDO

� 1RUPDOL]H�WR�=HUR�0HDQ�DQG�8QLW�9DULDQFH
² 0HDQ�[N��VWGGHY�VN RI�WKH�N

WK SDUDPHWHU

� 'R�WKLV�IRU�HDFK�RI�WKH�N�SDUDPWHUV

��

&OXVWHULQJ��'DWD�6FDOLQJ����RI���

� :HLJKWV

² $VVLJQ�EDVHG�RQ�UHODWLYH�LPSRUWDQFH

� 5DQJH�1RUPDOL]DWLRQ

² &KDQJH�IURP�>[PLQ�N�[PD[�N@�WR >���@

� ([��[L� ^�����������`�

� �Æ �����Æ ����Æ �����Æ ��

� 6HQVLWLYH�WR�RXWOLHUV��VD\����DERYH�ZDV�����
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&OXVWHULQJ��'DWD�6FDOLQJ����RI���

� 3HUFHQWLOH�1RUPDOL]DWLRQ
² 6FDOH�VR�����RI�YDOXHV�EHWZHHQ���DQG��

� /HVV�VHQVLWLYH�WR�RXWOLHUV
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&OXVWHULQJ��'LVWDQFH�0HWULF����RI���

� 0DS�HDFK�FRPSRQHQW�WR�Q�GLPHQVLRQDO�VSDFH�DQG�VHH�
ZKLFK�DUH�FORVH�WR�HDFK�RWKHU�

� (XFOLGHDQ�'LVWDQFH�EHWZHHQ�WZR�FRPSRQHQWV
² ^[L���[L���«�[LQ`�DQG�^[M���[M���«��[MQ`

� :HLJKWHG�(XFOLGHDQ�'LVWDQFH
� $VVLJQ�ZHLJKWV�DN IRU�Q SDUDPHWHUV
� 8VHG�LI�YDOXHV�QRW�VFDOHG�RU�LI�VLJQLILFDQWO\�
GLIIHUHQW�LQ�LPSRUWDQFH
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&OXVWHULQJ��'LVWDQFH�0HWULF����RI���

� &KL�6TXDUH�'LVWDQFH�
² 8VHG�LQ�GLVWULEXWLRQ�ILWWLQJ

² 1HHG�WR�XVH�QRUPDOL]HG�RU�UHODWLYH�VL]HV�
LQIOXHQFH�GLVWDQFH

� 2YHUDOO��(XFOLGHDQ�GLVWDQFH�LV�PRVW�
FRPPRQO\�XVHG

��

&OXVWHULQJ�0HWKRGRORJ\

�� 7DNH�VDPSOH
�� 6HOHFW�SDUDPHWHUV
�� 7UDQVIRUP��LI�QHFHVVDU\
�� 5HPRYH�RXWOLHUV
�� 6FDOH�REVHUYDWLRQV
�� 6HOHFW�GLVWDQFH�PHWULF
�� 3HUIRUP�FOXVWHULQJ
�� ,QWHUSUHW
�� &KDQJH�DQG�UHSHDW����
��� 6HOHFW�UHSUHVHQWDWLYH�FRPSRQHQWV
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&OXVWHULQJ��&OXVWHULQJ�7HFKQLTXHV

� 3DUWLWLRQ�LQWR�JURXSV�V�W��PHPEHUV�DUH�DV�VLPLODU�DV�
SRVVLEOH�DQG�RWKHU�JURXSV�DV�GLVVLPLODU�DV�SRVVLEOH
² 0LQLPL]H�LQWUD�JURXS�YDULDQFH�RU

² 0D[LPL]H�LQWHU�JURXS�YDULDQFH

� 7ZR�FODVVHV�
² 1RQ�+LHUDUFKLFDO�² VWDUW�ZLWK�N FOXVWHUV��PRYH�
FRPSRQHQWV�DURXQG�XQWLO�LQWUD�JURXS�YDULDQFH�LV�
PLQLPL]HG

² +LHUDUFKLFDO
� 6WDUW�ZLWK�Q FOXVWHUV��FRPELQH�XQWLO�N

² ([��PLQLPXP�VSDQQLQJ�WUHH

� 6WDUW�ZLWK���FOXVWHU��GLYLGH�XQWLO�N

��

&OXVWHULQJ�7HFKQLTXHV��0LQLPXP�
6SDQQLQJ�7UHH
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0LQLPXP�6SDQQLQJ�7UHH�([DPSOH
���RI���

� :RUNORDG�ZLWK���FRPSRQHQWV��SURJUDPV�����
SDUDPHWHUV��&38�,2��
² 0HDVXUH�&38�DQG�,�2�IRU�HDFK���SURJUDPV
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0LQLPXP�6SDQQLQJ�7UHH�([DPSOH
���RI���

� 6WHS����&RQVLGHU���FOXVWHU�ZLWK�LWK FOXVWHU�
KDYLQJ�RQO\�LWK SURJUDP

� 6WHS����7KH�FHQWURLGV�DUH�^���`��^���`��
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0LQLPXP�6SDQQLQJ�7UHH�([DPSOH
���RI���

� &HQWURLG�$%&�^��������������������`
²  �^���`

0LQLPXP
Æ 0HUJH
Æ 6WRS

��

5HSUHVHQWLQJ�&OXVWHULQJ

� 6SDQQLQJ�WUHH�FDOOHG�GHQGURJUDP
² (DFK�EUDQFK�LV�FOXVWHU��KHLJKW�ZKHUH�PHUJHV
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&DQ�REWDLQ�FOXVWHUV
IRU�DQ\�DOORZDEOH�GLVWDQFH
([��DW����JHW�DEF�DQG�GH

��

,QWHUSUHWLQJ�&OXVWHUV

� &OXVWHUV�ZLOO�VPDOO�SRSXODWLRQV�PD\�EH�
GLVFDUGHG
² ,I�XVH�IHZ�UHVRXUFHV
² ,I�FOXVWHU�ZLWK���FRPSRQHQW�XVHV�����RI�
UHVRXUFHV��FDQQRW�GLVFDUG

� 1DPH�FOXVWHUV��RIWHQ�E\�UHVRXUFH�GHPDQGV
² &38�ERXQG��,�2�ERXQG

� 6HOHFW����FRPSRQHQWV�IURP�HDFK�FOXVWHU�DV�
D�WHVW�ZRUNORDG
² &DQ�PDNH�SURSRUWLRQDO�WR�FOXVWHU�VL]H��WRWDO�
UHVRXUFH�GHPDQGV�RU�RWKHU


