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*DV�/DZV�/DE�    1DPH�BBBBBBBBBBBBBBBBBBBB 
       +RXU��BBBBB 
 
3UH-ODE�'LVFXVVLRQ�� 

%UDLQVWRUP�ZD\V�WR�DOWHU�WKH�SUHVVXUH�RI�WKH�JDV�LQ�D�VHDOHG�V\ULQJH��7KLQN�LQ�WHUPV�RI�
SDUWLFOH�FROOLVLRQV�DQG�PRYHPHQW� 

 

 

 

 

 

 

 

'UDZ�D�SUHGLFWLYH�JUDSK�IRU�HDFK�UHODWLRQVKLS� 

 

���+RZ�GRHV�WKH�BBBBBBBBBBBBB�RI�D�FRQWDLQHU�DIIHFW�WKH�
SUHVVXUH�LQVLGH�RI�LW"� 

 

 

 

���+RZ�GR�WKH�BBBBBBBBBBBBBBBB�LQ�D�FRQWDLQHU�DIIHFW�WKH�
SUHVVXUH�LQVLGH�RI�LW" 

 

 

 

���+RZ�GRHV�WKH�BBBBBBBBBBBBBBBB�RI�D�FRQWDLQHU�DIIHFW�
WKH�SUHVVXUH�LQVLGH�RI�LW" 

 

 

 

 

 

 



� 

3UHVVXUH�DQG�9ROXPH��3DUW���� 
�� 3UHSDUH�WKH�*DV�3UHVVXUH�6HQVRU�DQG�DQ�DLU�VDPSOH�IRU�GDWD�FROOHFWLRQ� 

$� &RQQHFW�WKH�*DV�3UHVVXUH�6HQVRU�WR�\RXU�FKURPHERRN 

%� /DXQFK�WKH�*UDSKLFDO�$QDO\VLV�VRIWZDUH 

%��:LWK�WKH�V\ULQJH�GLVFRQQHFWHG�IURP�WKH�VHQVRU��PRYH�WKH�SLVWRQ�RI�WKH�V\ULQJH�XQWLO�WKH�IURQW�HGJH�RI�WKH�LQVLGH�EODFN�ULQJ�
�VHH�ILJXUH�DERYH��LV�SRVLWLRQHG�DW�WKH������P/�PDUN�� 

&��$WWDFK�WKH�V\ULQJH�WR�WKH�YDOYH�RI�WKH�VHQVRU��7ZLVW�WR�VFUHZ�RQ��EXW�GR�QRW�WLJKWHQ�WRR�PXFK�RU�WKH�VHQVRU�PD\�EUHDN� 

���6HW�XS�WKH�GDWD-FROOHFWLRQ�PRGH� 

$� 2Q�WKH�PHWHU�VFUHHQ��WDS�0RGH��ORZHU�OHIW�KDQG�FRUQHU��&KDQJH�WKH�PRGH�WR�³(YHQWV�ZLWK�(QWU\�´� 

%� (QWHU�WKH�QDPH��9ROXPH��DQG�8QLWV��P/���6HOHFW�'RQH� 

���6WDUW�GDWD�FROOHFWLRQ�E\�FOLFNLQJ�FROOHFW�DW�WKH�WRS�RI�WKH�VFUHHQ���0RYH�WKH�SLVWRQ�VR�WKH�IURQW�HGJH�RI�WKH�LQVLGH�EODFN�ULQJ�LV�
SRVLWLRQHG�DW�WKH�����P/�OLQH�RQ�WKH�V\ULQJH��+ROG�WKH�SLVWRQ�ILUPO\�LQ�WKLV�SRVLWLRQ�DQG�7DS�>.((3@��WRS�RI�VFUHHQ��DQG�HQWHU�
���WKH�JDV�YDOXH��LQ�P/��RQ�WKH�VFUHHQ��6HOHFW�³NHHS�SRLQW´�WR�VWRUH�WKLV�SUHVVXUH-YROXPH�GDWD�SDLU�� 

���5HSHDW�VWHS���IRU�WKH�UHVW�RI�WKH�LQFUHPHQWV�RI�WKH�YROXPHV�LQ�WKH�WDEOH�EHORZ�� 

���6WRS�GDWD�FROOHFWLRQ�E\�VWRS�DW�WKH�WRS�RI�WKH�VFUHHQ� 

  'UDZ�D�VNHWFK�RI�\RXU�JUDSK��/DEHO�\RXU�D[HV� 
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'HVFULEH�WKH�UHODWLRQVKLS�LQ�ZRUGV�� 
$V�WKH�YROXPH�LQFUHDVHV��WKH�SUHVVXUH«� 

 

 
 
 
'HWHUPLQH�WKH�HTXDWLRQ�IRU�\RXU�GDWD����&OLFN�RQ�WKH�JUDSK�RQ�WKH�ORZHU�OHIW�RI�WKH�VFUHHQ���6HOHFW�DSSO\�
FXUYH�ILW���&KDQJH�³OLQHDU´�WR�³LQYHUVH´���7KH�HTXDWLRQ�LV�\� �D�[���7KH�YDOXH�IRU�D�ZLOO�DSSHDU�LQ�D�ER[�RQ�
WKH�JUDSK� 

9ROXPH��P/� 3UHVVXUH��N3D� 
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3UHVVXUH�DQG�1XPEHU�RI�3DUWLFOHV��3DUW���� 
8VH�WKH�VDPH�SURFHGXUH�IRU�DWWDFKLQJ�WKH�SUREHV�DQG�LQWHUIDFH�WR�WKH�/DE4XHVW�DV�GHVFULEHG�LQ�3DUW���RI�WKH�
ODE���,QVWHDG�RI�³9ROXPH�´�XVH�³1XPEHU´�DQG�LQVWHDG�RI�³P/´�XVH�³SXIIV�´ 

 

�� 9DU\�WKH�QXPEHU�RI�SDUWLFOHV�RI�WKH�JDV�E\�DGMXVWLQJ�WKH�V\ULQJH�WR�YDULRXV�YROXPHV�ZKLOH�RSHQ�WR�WKH�DLU��� 

�� 7KHQ�DWWDFK�WKH�V\ULQJH�WR�WKH�SUHVVXUH�VHQVRU�DQG�DGMXVW�WR�D�IL[HG�YROXPH�����P/��� 

�� :KHQ�WKH�DGMXVWPHQW�LV�GRQH��WDS�³NHHS´��HQWHU�WKH�QXPEHU�RI�SDUWLFOHV�LQ�WKH�V\ULQJH��LQ�³SXII´�XQLWV���DQG�KLW�
³GRQH´��2QH�³SXII´�LV�WKH�VDPH�DV�RQH�P/�RI�RSHQ�DLU���7KH�FRPSXWHU�ZLOO�UHFRUG�WKH�FRXQW�DQG�SUHVVXUH�LQ�WKH�GDWD�
WDEOH�DQG�DXWRPDWLFDOO\�JUDSK�WKH�GDWD�� 

 

  'UDZ�D�VNHWFK�RI�\RXU�JUDSK��/DEHO�\RXU�D[HV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

'HVFULEH�WKH�UHODWLRQVKLS�LQ�ZRUGV�� 
$V�WKH�QXPEHU�RI�SDUWLFOHV�LQFUHDVHV��WKH�SUHVVXUH« 

 
 
 'HWHUPLQH�WKH�HTXDWLRQ�RI�WKH�OLQH�IRU�\RXU�JUDSK���6HH�3DUW���IRU�LQVWUXFWLRQV� 
  8VH�3�IRU�3UHVVXUH�DQG�Q�IRU�1XPEHU�RI�SDUWLFOHV� 
 
 
    
 
 
 

1XPEHU��SXIIV� 3UHVVXUH��N3D� 
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3UHVVXUH�DQG�7HPSHUDWXUH��3DUW���� 
�� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�WKH�ILJXUH�WR�WKH�ULJKW���,W�VKRXOG�DOUHDG\�EH�VHW-XS�IRU�\RX�� 

�� :LWK�ERWK�SUREHV�SOXJJHG�LQWR�86%�SRUWV��VWDUW�WKH�JUDSKLFDO�DQDO\VLV�VRIWZDUH�RQ�\RXU�FKURPHERRN���7KH�V\VWHP�VKRXOG�GH�
IDXOW�WR�WZR�JUDSKV���2QH�WHPSHUDWXUH�YV�WLPH�DQG�RQH�SUHVVXUH�YV��WLPH���&KDQJH�WKH�[�D[LV�RQ�WKH�SUHVVXUH�YV��WLPH�JUDSK�WR�
WHPSHUDWXUH���<RX�GR�QRW�QHHG�WKH�VHFRQG�JUDSK� 

�� &KDQJH�WKH�PRGH�WR�³(YHQWV´���:KHQ�\RX�DUH�UHDG\�WR�FROOHFW�D�GDWD�SRLQW�FOLFN�³FROOHFW´�
DQG�WKHQ�³NHHS´��\RX�ZLOO�VHH�WKUHH�FROXPQV�LQ�WKH�WDEOH���(QWHU�WKH�WHPSHUDWXUH�VKRZQ�LQ�
WKH��UG�FROXPQ�LQWR�WKH�ILUVW�FROXPQ�DQG�FOLFN�³.HHS�GDWD�SRLQW´� 

�� 9DU\�WKH�WHPSHUDWXUH�RI�WKH�JDV�E\�FKDQJLQJ�WKH�WHPSHUDWXUH�RI�WKH�ZDWHU�EDWK�WKH�IODVN�
LV�LPPHUVHG�LQ��7KH�ZDWHU�EDWK�VKRXOG�EH�JHQWO\�DJLWDWHG�E\�VWLUULQJ�RU�E\�JHQWO\�
µEREELQJ¶�WKH�IODVN�LQ�WKH�ZDWHU�ZKLOH�NHHSLQJ�WKH�IODVN�ZHOO�VXEPHUJHG���'R�QRW�OHW�WKH�
ZDWHU�OHYHO�JR�DERYH�WKH�WRS�RI�WKH�IODVN���7KLV�ZLOO�EULQJ�WKH�V\VWHP�WR�HTXLOLEULXP�IDVW�
HU��7KH�WHPSHUDWXUH�SUREH�LV�SODFHG�LQ�D�WHVW�WXEH�LQ�WKH�ZDWHU�EDWK�UDWKHU�WKDQ�GLUHFWO\�LQ�
WKH�JDV�LWVHOI��ZKLFK�PHDQV�WKH�V\VWHP�PXVW�EH�DOORZHG�WR�HTXLOLEUDWH�IRU�D�IHZ�PLQXWHV�
EHIRUH�WDSSLQJ�>.((3@�� 

�� +DOI�WKH�FODVV�ZLOO�VWDUW�ZLWK�D�KRW�ZDWHU�EDWK����-��Û&��DW�WKH�WRS�WHPSHUDWXUH��\RX�ZLOO�KDYH�WR�KROG�WKH�VWRSSHU�RQWR�WKH�
EHDNHU�WR�NHHS�LW�IURP�SRSSLQJ�RII���KDOI�WKH�FODVV�ZLOO�VWDUW�ZLWK�DQ�LFH-ZDWHU�EDWK����Û&��DQG�WKHQ�VORZO\�GHFUHDVH�RU�LQFUHDVH�
WKH�WHPSHUDWXUH�E\�UHSODFLQJ�WKH�ZDWHU�LQ�\RXU�EHDNHU�ZLWK�URRP�WHPSHUDWXUH�ZDWHU��7DNH�VHYHQ�GDWD�SRLQWV��PDNH�VXUH�WR�JHW�
D�UDQJH�RI�DW�OHDVW�����&�� 

  

 'UDZ�D��VNHWFK�RI�\RXU�JUDSK��/DEHO�\RXU�D[HV� 

 

 

 

 

 

 

 

 

 

 

 

'HVFULEH�WKH�UHODWLRQVKLS�LQ�ZRUGV�� 
$V�WKH�WHPSHUDWXUH�LQFUHDVHV��WKH�SUHVVXUH« 

 
 8VH�WKH�FRPSXWHU�WR�FRPH�XS�ZLWK�DQ�HTXDWLRQ�IRU�WKLV�OLQH���6HH�3DUW���IRU�LQVWUXFWLRQV�� 

  8VH�3�IRU�3UHVVXUH�DQG�7�IRU�7HPSHUDWXUH� 

 

7HPS��Û&� 3UHVVXUH��N3D� 
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.LQHWLF�0ROHFXODU�7KHRU\�� 
  
3DUWLFOHV�RI�D�JDV� 
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��  

��  

��  

��  

 

 
 
3267�/$%�48(67,216� 
 
���:KDW�SURYLGHV�WKH�SUHVVXUH�LQ�D�FRQWDLQHU�LQ�WHUPV�RI�SDUWLFOHV" 
 
 
 
���$W���Û&��WKHUH�LV�D�SUHVVXUH��DFFRUGLQJ�WR�\RXU�JUDSK��+RZ�FDQ�\RX�KDYH�SUHVVXUH�ZLWKRXW�DQ\�
WHPSHUDWXUH"�8VH�\RXU�HTXDWLRQ�IURP�3DUW���WR�ILQG�ZKDW�WHPSHUDWXUH�WKH�SUHVVXUH�JRHV�WR���N3D�� 
 
 
 
 
 
 
���:KDW�LV�DEVROXWH�]HUR"�:KDW�KDSSHQV�WR�SDUWLFOHV�DW�DEVROXWH�]HUR" 
 
 
 
 
 
���0RGLI\�\RXU�HTXDWLRQ�LQ�3DUW���WR�XVH�WHPSHUDWXUH�LQ�.HOYLQ� 



� 

'UDZ�SDUWLFOH�GLDJUDPV�IRU�WKUHH�GLIIHUHQW�SRLQWV�DORQJ�\RXU�JUDSKV�� 
 
· 5HSUHVHQW�WKH�VSHHG�RI�WKH�SDUWLFOHV�E\�WKH�OHQJWK�RI�WKH�DUURZV��/RQJHU�DUURZV� �IDVWHU�SDUWLFOHV� 
· 2QO\�FKDQJH�WKH�YDULDEOHV�WKDW�DUH�ODEHOHG�RQ�WKH�D[HV� 
 

���'HVFULEH�KRZ�WKH�SUHVVXUH�FKDQJHV�LQ�
WHUPV�RI�SDUWLFOHV�LQ�SDUW��� 

���'HVFULEH�KRZ�WKH�SUHVVXUH�FKDQJHV�LQ�
WHUPV�RI�SDUWLFOHV�LQ�SDUW��� 



� 

���([SODLQ�\RXU�\-LQWHUFHSW�IURP�3DUW����:KDW�VKRXOG�LW�EH"��8VH�SDUWLFOH�FROOLVLRQV�WR�H[SODLQ�� 
 
 
 
 
 
���8VLQJ�WKH�HTXDWLRQV�IURP�WKH�ODE��ZULWH�DQ�HTXDWLRQ�UHODWLQJ�DOO�IRXU�YDULDEOHV��SUHVVXUH��WHPSHUDWXUH��
QXPEHU�RI�SDUWLFOHV�DQG�YROXPH���8VH�5�DV�WKH�XQNQRZQ�FRQVWDQW�� 
 
 
 
 
����8VLQJ�YDOXHV�IRU�RQH�PROH�RI�D�VXEVWDQFH��Q��DW�����.HOYLQ�DQG���������N3D��FDOFXODWH�WKLV�FRQVWDQW��5�� 
 
 
 
����8VLQJ�WKH�PRWLRQ�RI�SDUWLFOHV��ZKDW�ZRXOG�\RX�H[SHFW�WKH�UHODWLRQVKLS�EHWZHHQ�YROXPH�DQG�WHPSHUDWXUH�
WR�EH"��$V�\RX�LQFUHDVH�WHPSHUDWXUH��ZKDW�KDSSHQV�WR�WKH�YROXPH�RI�D�JDV"��([SODLQ� 
 
 
 
 
 
����&RPSDUH�\RXU�3DUW���HTXDWLRQ�ZLWK�DQRWKHU�JURXS�WKDW�GLG�WKH�RWKHU�WHPSHUDWXUH�WR�VWDUW��+RZ�GR�WKH\�
FRPSDUH"� 

���'HVFULEH�KRZ�WKH�SUHVVXUH�FKDQJHV�LQ�
WHUPV�RI�SDUWLFOHV�LQ�SDUW��� 
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PVTn Problems: 
 
+RZ�WR�GR�397Q�SUREOHPV� 
 
�� 5HDG�WKH�VFHQDULR��8QGHUOLQH�WKH�QXPEHUV�WKDW�DUH�PHQWLRQHG�LQ�WKH�SUREOHP�� 
�� 3ODFH�WKH�QXPEHUV�LQ�WKH�FRUUHVSRQGLQJ�ER[HV��&RQYHUW�DOO�WHPSHUDWXUHV�WR�.HOYLQ�ILUVW� 
 
 +RZ�GR�\RX�NQRZ�ZKDW�ER["�/RRN�DW�WKH�XQLWV� 
  
  
 
 
 
 
 
 
 
 
 
���)LJXUH� RXW�ZKDW�YDULDEOHV�UHPDLQ�FRQVWDQW�LQ�
WKH�VLWXDWLRQ���8VXDOO\�WKHUH�ZRQ¶W�EH�DQ\WKLQJ� PHQWLRQHG�IRU�WKDW�YDULDEOH�LI�LW�UHPDLQV�
FRQVWDQW���3XW�GDVKHV�LQ�WKH�ER[HV�FRUUHVSRQG- LQJ�WR�WKRVH�YDULDEOHV� 
 
���+RZ�GR�WKH�YDULDEOHV�FKDQJH"�'UDZ�DQ�DUURZ�LQ�WKH�³(IIHFW´�ER[�WKDW�GHVFULEHV�WKH�FKDQJH� 
 
���+RZ�ZLOO�WKH�HIIHFW�IURP�WKH�JLYHQ�YDULDEOHV�FKDQJH�WKH�YDULDEOH�\RX�DUH�VROYLQJ�IRU"� 
 5HPHPEHU�KRZ�HYHU\WKLQJ�UHODWHV�IURP�WKH�ODE���$UH�WKH�YDULDEOH�GLUHFWO\�RU�LQYHUVHO\�
 SURSRUWLRQDO"��'UDZ�D�FRUUHVSRQGLQJ�DUURZ�LQ�WKH�³(IIHFW´�ER[�IRU�WKH�YDULDEOH�\RX�DUH�
 VROYLQJ�IRU�� 
���6HW-XS�WKH�PDWK� 
 
 ³,QLWLDO´�IRU�YDULDEOH�\RX�DUH�VROYLQJ�IRU� [� ³LQLWLDO´�RU�³ILQDO´�YDULDEOH�WKDW�FKDQJHV 
       �³LQLWLDO´�RU�³ILQDO´�YDULDEOH�WKDW�FKDQJHV 
 
 
 

 
 
 
 
 
 
 

3 
SVL��DWP��N3D��PP 
 
6WDQGDUG�SUHVVXUH� ���DWP� � 
����PP+J� ������SVL 

9 
P/��/��FP� 

7 
R&��&RQYHUW�WR�.HOYLQ�� 
.� �R&������ 
 
6WDQGDUG�WHPSHUDWXUH� �����. 

Q 
XQLWV�� 
³SXIIV´ 

,I�WKH�YDULDEOH�\RX�DUH�VROYLQJ�IRU�GHFUHDVHV��SXW�WKH�VPDOO�
HU�QXPEHU�LQ�WKH�QXPHUDWRU��,I�WKH�YDULDEOH�\RX�DUH�VROYLQJ�
IRU�LQFUHDVHV��SXW�WKH�ODUJHU�QXPEHU�LQ�WKH�QXPHUDWRU��,I�
\RX�KDYH�WZR�JLYHQ�FKDQJHV��\RX�ZLOO�KDYH�WR�PXOWLSO\�E\�
WZR�IUDFWLRQV� 
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397Q�3UREOHPV 
 

���$�VDPSOH�RI�JDV�RFFXSLHV�����P/�DW�����.���:KDW�LV�LWV�YROXPH�ZKHQ�WKH�WHPSHUDWXUH�LV�
LQFUHDVHG�WR�����."���3�DQG�Q� �FRQVWDQW� 

 
 
���7KH�SUHVVXUH�LQ�D�ELF\FOH�WLUH�LV�����SVL�DW�����.�LQ�)UHVQR���<RX�WDNH�WKH�ELF\FOH�XS�WR�
+XQWLQJWRQ��ZKHUH�WKH�WHPSHUDWXUH�LV�����.���:KDW�LV�WKH�SUHVVXUH�LQ�WKH�WLUH"���9�DQG�Q� �
FRQVWDQW� 

 
 
 
���:KDW�ZRXOG�EH�WKH�QHZ�SUHVVXUH�LI�����FP��RI�JDV�DW�VWDQGDUG�SUHVVXUH�LV�FRPSUHVVHG�WR�D�
YROXPH�RI�����FP�"���  � �FRQVWDQW� 

 
 
 
 

  P T V n 

Initial         

Final         

Effect         

  P T V n 

Initial         

Final         

Effect         

  P T V n 

Initial         

Final         

Effect         



�� 

���:KDW�ZRXOG�EH�WKH�QHZ�YROXPH�LI�����FP��RI�JDV�DW���Û&�DQG�����PP�SUHVVXUH�ZHUH�
FKDQJHG�WR�VWDQGDUG�FRQGLWLRQV�RI�WHPSHUDWXUH�DQG�SUHVVXUH"����  �FRQVWDQW�� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

����6DP¶V�ELNH�WLUH�FRQWDLQV����PROHV�RI�DLU�SDUWLFOHV�DQG�KDV�D�YROXPH�RI����P/���8QGHU�WKHVH�
FRQGLWLRQV�WKH�SUHVVXUH�UHDGV����SVL����7KH�WLUH�GHYHORSV�D�OHDN���1RZ�LW�FRQWDLQV����PROHV�RI�DLU�
DQG�KDV�FRQWUDFWHG�WR�D�YROXPH�RI����P/���:KDW�ZRXOG�WKH�WLUH�SUHVVXUH�EH�QRZ"� 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

���$�FORVHG�IODVN�RI�DLU�������/��FRQWDLQV�����PROHV�RI�SDUWLFOHV���7KH�SUHVVXUH�SUREH�RQ�WKH�
IODVN�UHDGV����N3D���$�VWXGHQW�XVHV�D�V\ULQJH�WR�DGG�DQ�DGGLWLRQDO�����PROHV�RI�DLU�WKURXJK�WKH�
VWRSSHU���)LQG�WKH�QHZ�SUHVVXUH�LQVLGH�WKH�IODVN�� 
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Initial         

Final         

Effect         

:+$7�81,7�'2(6�7+(�7(03(5$785(�1(('�72�%(�,1"" 
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�� $�����P/�VDPSOH�RI�JDV�KDV�D�WHPSHUDWXUH�RI�����.�DQG�D�SUHVVXUH�RI������DWP���:KDW�WHP�
SHUDWXUH�ZRXOG�EH�QHHGHG�IRU�WKH�VDPH�DPRXQW�RI�JDV�WR�ILW�LQWR�D�����P/�IODVN�DW�VWDQGDUG�
SUHVVXUH"�� 

 
 
 
 
 
 
 
 
 
 
 
 
 

���$�����FP��VDPSOH�RI�JDV�DW�VWDQGDUG�WHPSHUDWXUH�DQG�SUHVVXUH�LV�DOORZHG�WR�H[SDQG�XQWLO�LW�
RFFXSLHV�D�YROXPH�RI������FP����:KDW�WHPSHUDWXUH�ZRXOG�EH�QHHGHG�WR�UHWXUQ�WKH�JDV�WR�VWDQG�
DUG�SUHVVXUH"� 
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