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$3�3K\VLFV���� 8QLW���± 5RWDWLRQ
���± 5RWDWLRQDO�.LQHPDWLFV
)RFXV�4XHVWLRQ��+RZ�LV�URWDWLRQDO�NLQHPDWLFV�GLIIHUHQW�IURP�OLQHDU�NLQHPDWLFV"��

5HYLHZ��.LQHPDWLFV � VWXG\�RI�PRWLRQ�ZLWKRXW�UHJDUGV�WR IRUFHV�FDXVLQJ�LW�

5HYROXWLRQ�± &LUFXODU�PRWLRQ�RI�DQ�REMHFW�DERXW�DQ�D[LV�WKDW�GRHV�QRW�OLH�LQVLGH�WKH�REMHFW�

H[� D�UROOHU�FRDVWHU�JRLQJ�DURXQG�D�ORRS��(DUWK�RUELWLQJ�WKH�VXQ��

5RWDWLRQ�� 6SLQQLQJ�RI�DQ�REMHFW�DERXW�DQ�D[LV�WKDW�OLHV�ZLWKLQ�WKH�REMHFW�

H[��D�ZKHHO¶V�VSLQ��WKH�URWDWLRQ�RI�(DUWK�DERXW�LWV�D[LV��&'�GLVF�VSLQQLQJ

'HVFULEH�NLQHPDWLF�TXDQWLWLHV�LQ�URWDWLRQDO�PRWLRQ�DQG�UHODWH�WKHP�WR�OLQHDU�PRWLRQ�

$QJXODU�'LVSODFHPHQW � 9HFWRU�TXDQWLW\�UHSUHVHQWLQJ�KRZ�PXFK�D�URWDWLQJ�REMHFW�VSLQV��WKH�DQJOH��

8QLWV�RI�DQJXODU�GLVSODFHPHQW��ƌĂĚŝĂŶƐ�;ƌĂĚͿ

࣊ ࢊࢇ࢘ ൌ ૡι

5HODWLRQVKLS�EHWZHHQ�OLQHDU�GLVWDQFH�DQG�DQJXODU�GLVSODFHPHQW��

/LQHDU�GLVSODFHPHQW�YV��DQJXODU�GLVSODFHPHQW

� /LQHDU�GLVSODFHPHQW�LV�WKH�OHQJWK�RI�WKH�DUF�RI�WKH�SDWK�RI�DQ�REMHFW�D�UDGLXV�U�IURP�WKH�FHQWHU�RI�
URWDWLRQ�

� )URP�PDWK� ࢙ ൌ ࣂ࢘
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([DPSOH�$��$�KLSVWHU�VSLQV�D�YLQ\O�FRS\�RI�DQ�DOEXP�\RX¶YH�SUREDEO\�QHYHU�KHDUG�RI�RQ�WKHLU�YLQWDJH�UHFRUG�
SOD\HU��7KH�UHFRUG�VSLQV����WLPHV��

D� )LQG�WKH�DQJXODU�GLVSODFHPHQW�RI�WKH�UHFRUG�LQ�WKDW�WLPH��

7KHUH�DUH�ʹߨ UDGLDQV�IRU�HYHU\�UHYROXWLRQ��

ߠ ൌ ߨʹ
݀ܽݎ

ݒ݁ݎ
כ ͳͲ ݒ݁ݎ ൌ ࣊ ࢊࢇ࢘

E� :KLOH�WKH�UHFRUG�ZDV�VSLQQLQJ��D�IO\�VWDQGV�RQ�WKH�UHFRUG����FP�IURP�WKH�FHQWHU�RI�WKH�GLVF��)LQG�WKH�
OHQJWK�RI�WKH�IO\¶V�SDWK�ZKLOH�WKH�UHFRUG�LV�VSLQQLQJ��

ݏ ൌ ߠݎ ൌ ሺǤ ͳͲ ݉ሻሺʹͲߨሻ ൌ Ǥ  

(YHU\WKLQJ�RQ�D�VSLQQLQJ�D[LV�KDV�WKH�VDPH�DQJXODU�GLVSODFHPHQW��+RZHYHU��OLQHDU�GLVWDQFH�WUDYHOHG�LV�
WKH�EDVHG�RQ�WKH�GLVWDQFH�IURP�WKH�FHQWHU�RI�URWDWLRQ��2EMHFWV�ZLWK�D�JUHDWHU�UDGLXV�ZLOO�WUDYHO�D�JUHDWHU�
GLVWDQFH��DUF�OHQJWK��WKH�IXUWKHU�WKH\�DUH�IURP�WKH�FHQWHU�

$QJXODU�9HORFLW\ � 5DWH�RI�DQJXODU�GLVSODFHPHQW��KRZ�IDVW�DQ�REMHFW�LV�VSLQQLQJ�

$QJXODU�YHORFLW\  ߱ ൌ
௨ ௗ௦௧

௧
ൌ

οࣂ

࢚

8QLWV�RI�DQJXODU�YHORFLW\�࢙Ȁࢊࢇ࢘�

5DGLDQV�FDQ�EH�RPLWWHG�ZKHQ�ZULWLQJ�XQLWV�VR���V�LV�DOVR�DSSURSULDWH�IRU�YHORFLW\��

9HFWRU�GLUHFWLRQ��5LJKW�KDQG�UXOH����&XUO�WKH�ILQJHUV�RI�\RXU�ULJKW�KDQG�LQ�WKH�GLUHFWLRQ�RI�PRWLRQ��
WKH�GLUHFWLRQ�RI�WKH�YHFWRU�LV�WKH�GLUHFWLRQ�\RXU�WKXPE�SRLQWV��

5HODWLRQVKLS�EHWZHHQ�OLQHDU�VSHHG�DQG�DQJXODU�YHORFLW\� GLYLGH�ERWK�VLGHV�RI�WKH�UHODWLRQVKLS�
EHWZHHQ�OLQHDU�GLVSODFHPHQW�DQG�DQJXODU�GLVSODFHPHQW�E\�WLPH�

࢜ ൌ ࣓࢘

$QJXODU�$FFHOHUDWLRQ � 5DWH�RI�FKDQJH�RI�DQJXODU�YHORFLW\��)RU�DQ�REMHFW�URWDWLQJ�LQ�WKH�SRVLWLYH�GLUHFWLRQ��
SRVLWLYH�DQJXODU�DFFHOHUDWLRQ�PHDQV�LW�LV�VSLQQLQJ�IDVWHU�DQG�IDVWHU�DQG�QHJDWLYH�DFFHOHUDWLRQ�PHDQV�WKH�REMHFW
V�
VSLQ�LV�VORZLQJ�GRZQ��

࢘ࢇ࢛ࢍࢇ ࢚ࢇ࢘ࢋࢋࢉࢉࢇ ൌ ࢻ ൌ
ο࣓

࢚

ࢻ ൌ
ࢌ࣓ െ ࢌ࣓

࢚

8QLWV�RI�DQJXODU�DFFHOHUDWLRQ�࢙Ȁࢊࢇ࢘� RU�Ȁ࢙

5HODWLRQVKLS�EHWZHHQ�OLQHDU�VSHHG�DQG�DQJXODU�YHORFLW\�

ࢇ ൌ ࢻ࢘
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.LQHPDWLFV�(TXDWLRQV
/LQHDU�(TXDWLRQV� 5RWDWLRQDO (TXDWLRQV�

$SSO\�WKH�NLQHPDWLFV�HTXDWLRQV�WR�URWDWLRQDO�PRWLRQ��

([DPSOH�%��$�ZKHHO�PDNLQJ�����UHY�PLQ�VORZV�GRZQ�WR�����UHY�PLQ�ZKLOH�PDNLQJ����UHYROXWLRQV�

D��:KDW�LV�WKH�DQJXODU�DFFHOHUDWLRQ"

E��+RZ�ORQJ�GRHV�LW�WDNH�WKH�ZKHHO�WR�VORZ�GRZQ"��

F��)LQG�WKH�OLQHDU�VSHHG�RI�DQ�REMHFW�����P�IURP�WKH�FHQWHU�RI�WKH�ZKHHO�ZKHQ�WKH�ZKHHO�LV�VSLQQLQJ�DW�����
UHY�PLQ��
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([DPSOH�&��7KH�DQJXODU�DFFHOHUDWLRQ�RI�D�ZKHHO�LV�����UDG�V���+RZ�PDQ\�UHYROXWLRQV�GRHV�WKH�ZKHHO�PDNH�LQ�
WKH�ILUVW�����VHFRQGV�LI�LW�LV�LQLWLDOO\�DW�UHVW"�

([DPSOH�'��$�ZKHHO�LV�URWDWLQJ DW�����UDG�V��,WV�URWDWLRQ�DFFHOHUDWHV�DW�D�UDWH�RI�����UDG�V���

D��:KDW�LV�WKH�DQJXODU�GLVSODFHPHQW�LQ�UDGLDQV�GXULQJ�WKH�ILUVW�����VHFRQGV"

E��:KDW�LV�WKH�DQJXODU�YHORFLW\�DW�WKH�HQG�RI�����VHFRQGV"���

F��:KDW�LV�WKH�OLQHDU�GLVWDQFH�WUDYHOHG�E\�DQ�REMHFW�����P�IURP�WKH�FHQWHU�RI�WKH�ZKHHO"��

5DWH�\RXU�XQGHUVWDQGLQJ��5RWDWLRQDO�.LQHPDWLFV
� � � � �

:RZ��WKLV�LV�DZNZDUG��
:KDW�ZDV�NLQHPDWLFV�
DJDLQ"�

,�XQGHUVWDQG�URWDWLRQ�
DQG�VROYH�VRPH�RI�WKH�
SUREOHPV��

,�FDQ�VHW�XS�DQG�VROYH�
URWDWLRQDO�NLQHPDWLFV�
SUREOHPV�ZLWK�RQO\�D�IHZ�
HUURUV�

,�FDQ�VHW�XS�DQG�VROYH�
URWDWLRQDO�NLQHPDWLFV�
SUREOHPV�ZLWK�QR�
HUURUV�

,�FDQ�H[SODLQ�DQG�WHDFK�
WKH�FRQFHSWV�EHKLQG�
URWDWLRQ��
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$3�3K\VLFV���� 8QLW���± 5RWDWLRQ
���± (TXLOLEULXP�RI�5LJLG�%RGLHV��7RUTXH�
)RFXV�4XHVWLRQ��:KHQ�LV�LQ�REMHFW�LQ�VWDWLF�HTXLOLEULXP"���

� 5LJLG�%RG\�� $Q�REMHFW�WKDW�GRHV�QRW�GHIRUP�

)RU�D�ULJLG�ERG\�WR�EH�LQ�VWDWLF�HTXLOLEULXP��WKH�REMHFW�PXVW�EH�LQ�ERWK�WUDQVODWLRQDO HTXLOLEULXP�DQG�

URWDWLRQDO HTXLOLEULXP��

� 7UDQVODWLRQDO�(TXLOLEULXP�± QR�OLQHDU�DFFHOHUDWLRQ �σࡲ ൌ ሻ

� 5RWDWLRQDO�(TXLOLEULXP�� QR�URWDWLRQDO�DFFHOHUDWLRQ �σ࣎ ൌ ሻ

&DOFXODWH�WRUTXH�DFWLQJ�RQ�DQ�REMHFW�

� 7RUTXH�±0HDVXUH�RI�WKH�IRUFH�WKDW�PDNHV�DQ�REMHFW URWDWH��
7RUTXH�GHSHQGV�RQ�ERWK�PDJQLWXGH�RI�WKH�IRUFH�DQG�WKH�GLVWDQFH�IURP�WKH�
D[LV�RI�URWDWLRQ��

� 0DJQLWXGH�RI�WRUTXH�± 7RUTXH�LV�EDVHG�RII�WKH�IRUFH�DSSOLHG�DQG�LWV�GLVWDQFH�WR�WKH�D[LV�RI�URWDWLRQ��

,I�IRUFH LV�SHUSHQGLFXODU�WR�OHYHU�DUP� ,I�IRUFH�LV�QRW�SHUSHQGLFXODU

࣎ ൌ ࢘ࡲ ࣎ ൌ ࢘ࡲ ࣂܖܑܛ

,Q�SDWK��WRUTXH�LV�GHILQHG�DV�WKH�YHFWRU��FURVV��SURGXFW�RI�)�DQG�U�� Ԧ߬ ൌ ԦݎݔԦܨ

RQO\�WKH�FRPSRQHQW�RI�IRUFHV�SHUSHQGLFXODU�WR�WKH�D[LV�RI�URWDWLRQ�FDXVHV�URWDWLRQ��

� 'LUHFWLRQ�± 7RUTXH�LV�D�YHFWRU�TXDQWLW\��ZKLFK�PHDQV�LW�KDV�GLUHFWLRQ�DQG�PDJQLWXGH���7KH�GLUHFWLRQV�RI�
WRUTXH�DUH�FORFNZLVH�RU�FRXQWHU�ZLVH��

&RXQWHU�FORFNZLVH��SRVLWLYH��WRUTXH &ORFNZLVH��QHJDWLYH��WRUTXH
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� 7RUTXH�GLVWDQFH�UHODWLRQ��$�IRUFH�DSSOLHG�IXUWKHU�DZD\�IURP�WKH�FHQWHU�RI�
URWDWLRQ�FUHDWHV�D�JUHDWHU�WRUTXH��
H[��,W¶V�HDVLHU�WR�RSHQ�DQ�RSHQ�E\�SXVKLQJ�RQ�WKH�VLGH�RSSRVLWH�WKH�KLQJHV�UDWKHU�
WKDQ�QHDU�WKH�KLQJHV�RI�WKH�GRRU��

� 8QLWV�RI�WRUTXH��1P
WRUTXH�KDV�QR�UHODWLRQVKLS�WR�ZRUN��

([DPSOH�$��%RE�WKH�%XLOGHU�XVHV�D�ZUHQFK�WR�WLJKWHQ�D�EROW�DV�VKRZQ��+H�DSSOLHV�D�
�����1�IRUFH����FP�IURP�WKH�EROW�DQ�DQJOH�RI���ι ZLWK�WKH�D[LV�RI�URWDWLRQ��&DOFXODWH�
WKH�PDJQLWXGH�DQG�GLUHFWLRQ�RI�WKH�WRUTXH�RQ�WKH�EROW��

� 3LYRW�SRLQW�� 6RPH�REMHFWV�KDYH�D�QDWXUDO�SLYRW�SRLQW��EXW�DQ\�SRLQW�FDQ�EH�
VHOHFWHG DV�D�SLYRW�SRLQW��7KH�YDOXH�RI�WKH�WRUTXH�ZLOO�GHSHQG�RQ�WKH�ZKLFK�
SRLQW�LV�WKH�SLYRW��,I�WKHUH�LV�QR�QDWXUDO�SLYRW�SRLQW��LW
V�EHVW�WR�FKRRVH��

D��RQH�RI�WKH�HQGV����������E��D�SRLQW�ZKHUH�D�IRUFH�LV�DSSOLHG

5RWDWLRQDO�(TXLOLEULXP

6XP�RI�FORFNZLVH�WRUTXH� �6XP�RI�FRXQWHUFORFNZLVH�WRUTXH

,I�WKH�FORFNZLVH�WRUTXH�DQG�FRXQWHUFORFNZLVH�WRUTXH�DUH�WKH�VDPH�DERXW�D�SLYRW�SRLQW��DQ\�SLYRW�SRLQW�FDQ�EH�
FKRVHQ���DQ�REMHFW�ZLOO�QRW�URWDWH�DERXW�WKH�SLYRW�SRLQW�DQG�LV�LQ�URWDWLRQDO�HTXLOLEULXP��

([DPSOH %���&KHFN LI�WKH�IROORZLQJ�REMHFW�LV�LQ�URWDWLRQDO�DQG�WUDQVODWLRQDO�HTXLOLEULXP��
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$�LV�D�QDWXUDO�SLYRW�DV�LWV�RQ�WKH�OHIW�HQG��+RZHYHU��\RX�GRQ¶W�KDYH�WR�SLYRW�WKHUH��%�LV�DQRWKHU�SRVVLEOH�SRLQW��
7KH�DGYDQWDJH�RI�SLYRW�DW�%�LV�WKH����1�IRUFH�ZLOO�DSSO\�QR�WRUTXH�DERXW�WKLV�SRLQW�VLQFH�WKH�GLVWDQFH�IURP�WKH�
IRUFH�WR�SRLQW�%�LV�]HUR��(LWKHU�ZD\��WKH�DQVZHU�ZLOO�EH�WKH�VDPH��WKHUH�LV�QR�SRLQW�WKDW�LV�QHFHVVDULO\�WKH�FRUUHFW�
SRLQW�WR�SLYRW��<RX�MXVW�KDYH�WR�EH�FRQVLVWHQW�ZLWK�WKH�VLJQV�RI�WKH�WRUTXH�DERXW�WKDW�SLYRW�DQG�WKH�GLVWDQFHV�WR�
JHW�FRUUHFW�DQVZHUV��

([DPSOH &��$�XQLIRUP�PHWHU�VWLFN�ZHLJKV������1��$Q������1�ZHLJKW�LV�KXQJ�DW�WKH������FP�PDUN�DQG�D������1�
ZHLJKW�LV�KXQJ�DW�WKH������FP�PDUN��

D��:KDW�LV�WKH�PDJQLWXGH�RI�WKH�XSZDUG�IRUFH�QHHGHG�WR�EDODQFH WKH�PHWHU�VWLFN"�

E��:KHUH�VKRXOG�WKH�IRUFH�EH�DSSOLHG�VR�WKDW�WKH�VWLFN KDQJV�KRUL]RQWDOO\"�



ϵϯ

([DPSOH '���$�����1�SDLQWHU�VWDQGV������P�IURP�WKH�OHIW�HQG�RI�D�VFDIIROG�WKDW�LV������P�ORQJ��7KH�XQLIRUP�
VFDIIROG�ZHLJKV�����1�DQG�LV�KXQJ�E\�D�FKDLQ�DW�HDFK�HQG��:KDW�LV�WKH�WHQVLRQ�LQ�HDFK�FKDLQ"��

0DQ\�SUREOHPV�LQYROYLQJ�VWDWLF�HTXLOLEULXP�ZLOO�UHTXLUH�ZRUNLQJ�ZLWK�ERWK�WUDQVODWLRQDO�HTXLOLEULXP�DQG�
URWDWLRQDO�HTXLOLEULXP��([DPSOH�&��RQO\�KDG�RQH�XQNQRZQ�IRUFH�VR�LW�ZDV�HDV\�WR�VWDUW�XVLQJ�WUDQVODWLRQDO�
HTXLOLEULXP��

7KLV�SUREOHP�KDV�WZR�XQNQRZQ�IRUFHV��VR�LW�ZRXOG�QRW�EH�SRVVLEOH�WR�VWDUW�XVLQJ�WUDQVODWLRQ�HTXLOLEULXP��7KLV�
SUREOHP�FDQ�EH�VROYHG�E\�XVLQJ�URWDWLRQDO�HTXLOLEULXP�ILUVW�DQG�SLYRWLQJ�DW�RQH�RI�WKH�HQGV�RI�WKH�VFDIIROG��
3LYRWLQJ�DW�RQH�RI�WKH�HQGV�PHDQV�WKDW�WKHUH�ZLOO�EH�WRUTXH�IURP�WKLV IRUFH��OHDYLQJ�RQO\�RQH�XQNQRZQ�LQ�WKH�
HTXDWLRQ�WKDW�FDQ�HDVLO\�EH�VROYHG�IRU��)RU�WKLV�H[DPSOH��LW�ZLOO�EH�SLYRWHG�RQ�WKH�OHIW��

7KLV�SUREOHP�FRXOG�EH�FRPSOHWHG�E\�QRZ�SLYRWLQJ�RQ�WKH�ULJKW�WR�VROYH�IRU�WKH�OHIW�WHQVLRQ��EXW�LW¶V�HDVLHU�WR�MXVW�
XVH�WUDQVODWLRQDO�HTXLOLEULXP�VLQFH�WKHUH�ZLOO�QRZ�RQO\�EH�RQH�XQNQRZQ�IRUFH�LQ�WKH�HTXDWLRQ��

([DPSOH (���7KH�KRUL]RQWDO�VWUXW�LQ�WKH�ILJXUH�WR�WKH�ULJKW�LV�XQLIRUP�DQG�
ZHLJKWV�����1��)LQG�D��WKH�WHQVLRQ�LQ�WKH�FDEOH��E��WKH�QRUPDO�IRUFH�RI�WKH�
ZDOO�RQ�WKH�VWUXW��

)RU�WKLV�SUREOHP��LW¶V�EHVW�WR�SLYRW�RQ�WKH�OHIW�HQG��7KH�OHQJWK�LV�QRW�JLYHQ��
EXW�ZLOO�FDQFHO�RXW��2QO\�WKH�YHUWLFDO�FRPSRQHQW�RI�WKH�WHQVLRQ�LQ�WKH�VWULQJ�
DSSOLHV�WRUTXH�DERXW�WKH�SLYRW��7KHUH�DUH�XQNQRZQ ZDOO�IRUFHV��VR�WKLV�
SUREOHP�PXVW�EH�SLYRWHG�DW�WKH�OHIWKDQG�VLGH�DW�WKH�ZDOO�VR�RQO\�WKH�IRUFHV�
ULJKW�RI�WKH�ZDOO�DUH�LQ�WKH�HTXDWLRQ��



ϵϰ

7KHUH�DUH�WZR�ZDOO�IRUFHV��)[��WKH�KRUL]RQWDO�FRPSRQHQW�LV�GXH�WR�WKH�QRUPDO�IRUFH�RI�WKH�ZDOO�SXVKLQJ�DJDLQVW�
WKH�VWUXW��7KH�RWKHU�ZDOO�IRUFH��)\��LV�WKH�YHUWLFDO�FRPSRQHQW�ZKLFK�LV�IULFWLRQ�DJDLQVW�WKH�VWUXW�VOLGLQJ�GRZQ�WKH�
ZDOO��7KHVH�IRUFHV�DUH�WKH�RQO\�XQNQRZQ�IRUFHV�UHPDLQLQJ�LQ�WKHLU�UHVSHFWLYH�GLUHFWLRQV�VR�WUDQVODWLRQDO�
HTXLOLEULXP�FDQ�EH�XVHG�WR�VROYH�IRU�HDFK��

5DWH�\RXU�XQGHUVWDQGLQJ��7RUTXH
Ϭ ϭ Ϯ ϯ ϰ

7RUTXH"�¢3RUTXH"�� ,�XQGHUVWDQG�WKH�
FRQFHSW�EHKLQG�WRUTXH�
DQG�FDQ�VROYH�VRPH�
SUREOHPV�

,�FDQ�VHW�XS�DQG�VROYH�
SUREOHPV�LQYROYLQJ�WRUTXH�
ZLWK�PLQRU�HUURUV�

,�FDQ�VHW�XS�DQG�VROYH�
SUREOHPV�LQYROYLQJ�
WRUTXH�ZLWK�QR�HUURUV�

,�FDQ�H[SODLQ�DQG�WHDFK�
WKH�FRQFHSWV�EHKLQG�
WRUTXH����
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$3�3K\VLFV���� 8QLW���± 5RWDWLRQ
���± 1HZWRQ¶V��QG /DZ�IRU�5RWDWLRQ
)RFXV�4XHVWLRQ��:KDW�FDXVHV�URWDWLRQDO�PRWLRQ"���

,Q�OLQHDU�PRWLRQ��DFFHOHUDWLRQ�LV�FDXVHG�E\�IRUFH��1HZWRQ
V�VHFRQG�ODZ���,Q�URWDU\�PRWLRQ��DQJXODU�DFFHOHUDWLRQ�
LV�FDXVHG�E\�WRUTXH��7���

/LQHDU�PRWLRQ����� σܨ ൌ ݉ܽ 5RWDU\�PRWLRQ���σ߬ ൌ ߙܫ

RQO\�YDOLG�IRU�ULJLG�ERGLHV

&DOFXODWH�PRPHQWXP�RI�LQHUWLD��

2QO\�PDVV UHVLVWV�DFFHOHUDWLRQ�LQ�OLQHDU�PRWLRQ��,Q�DQJXODU�PRWLRQ��ERWK�WKH�PDVV DQG�VKDSH RI�DQ�REMHFW�UHVLVW�
DQJXODU�DFFHOHUDWLRQ��$�TXDQWLW\�FDOOHG�PRPHQW�RI�LQHUWLD LV�D�SURSHUW\�RI�ERWK�PDVV�DQG�VKDSH�DQG�LV�D�
PHDVXUH�RI�DQ�REMHFW¶V�DELOLW\�WR�UHVLVW�URWDWLRQ��

5RWDWLRQDO�LQHUWLD�LV�DQDORJRXV�WR�PDVV��EXW�PRUH�FRPSOH[��5RWDWLRQDO�PDVV�LV�EDVHG�RQ�WKH�PDVV�RI�D�ERG\�DQG�
WKH�GLVWDQFH�RI�WKH�PDVV�IURP�WKH�D[LV�RI�URWDWLRQ��

7DNH���URGV�� 5RG�� 5RG��

,I�D�PDVV�ZDV�SODFHG�RQ�WKH�HQG�RI�HDFK�URG��DQG�IRUFH�ZDV�DSSOLHG�WR RQH�HQG��WKH�PDVV�DW�WKH�HQG�RI�URG���
ZRXOG�FRYHU�D�JUHDWHU�GLVWDQFH����+RZHYHU��LW�ZRXOG�KDYH�D�ODUJHU�FLUFXPIHUHQFH�WR�WUDYHO�DURXQG��VR�WKH�DQJXODU�
GLVSODFHPHQW�ZRXOG�QRW�EH�DV�ODUJH�DV�IRU�WKH�VPDOOHU�URG��

)RUPXODV�IRU�URWDWLRQDO�LQHUWLD�DUH�GHULYHG�LQ�FDOFXOXV��,Q�3K\VLFV����WKH�IRUPXOD�ZLOO�DOZD\V�EH�SURYLGHG��
+RZHYHU��\RX�DUH�H[SHFWHG�WR�NQRZ�TXDOLWDWLYHO\�ZKLFK�REMHFWV�KDYH�PRUH�LQHUWLD��PRUH�UHVLVWDQFH�WR�URWDWLRQ���

([DPSOH�$� $Q�2O\PSLF�LFH�VNDWHU�LV�VSLQQLQJ�DQG�SXOOV�KHU�DUPV�LQ�WR�VSHHG�
XS�KHU�VSLQ��([SODLQ�KRZ�WKLV�LV�SRVVLEOH�ZLWK�SK\VLFV��

,W
V�KDUGHU�WR�PDNH�D�JLYHQ�PDVV�URWDWH�DURXQG�DQ�D[LV�WKDW�LW
V�IDU�IURP�
WKDQ�RQH�WKDW�LW
V�FORVH�WR�

:KHQ�WKH�VNDWHU�SXOOV�KHU�DUPV�LQ��VKH�EULQJV�PRUH�RI�KHU�PDVV�FORVHU�WR�WKH�FHQWHU�RI�D[LV�RI URWDWLRQ��
WKXV�LQFUHDVLQJ�KHU�DQJXODU�DFFHOHUDWLRQ��

([DPSOH�%��7KH�WKLQJDPDMLF�VKRZQ�FDQ�EH�URWDWHG�DURXQG�DQ\RQH�RI���SLYRW�
SRLQWV�VKRZQ��5DQN�WKH�PRPHQW�RI�LQHUWLD�RI�WKH�REMHFW�DERXW�HDFK�SLYRW�SRLQW��

,�LV�JUHDWHU��,�DP�JUHDWHU"��ZKHQ�SLYRWHG�IXUWKHU�IURP�WKH�FHQWHU��ZKLFK�LV�DURXQG�
&¶V�ORFDWLRQ��

ࡵ  ࡰࡵ  ࡵ  ࡵ

DŽŵĞŶƚ�ŽĨ�ŝŶĞƌƚŝĂ



ϵϲ

)RUPXODV�IRU�PRPHQW�RI�LQHUWLD�RI�FRPPRQ�REMHFWV��

8QLWV�RI�PRPHQW�RI�LQHUWLD��ŬŐή 

$SSO\�1HZWRQ¶V��QG /DZ�IRU�URWDWLRQ��

([DPSOH�&��$�VROLG�VSKHULFDO�REMHFW�ZLWK�D�PDVV�RI���NJ�DQG�D�UDGLXV�RI����FP�H[SHULHQFHV�D�IRUFH�RI���1�
DSSOLHG�DW�DQ�DQJOH�RI���ι ZLWK�LWV�D[LV�RI�URWDWLRQ��)LQG�WKH�DQJXODU�DFFHOHUDWLRQ�RI�WKH�VSKHUH��



ϵϳ

([DPSOH�'��$�WHQQLV�EDOO�KDV�D�PDVV�RI�����NJ�DQG�D�UDGLXV�RI������P��7KH�URWDWLRQDO�LQHUWLD�RI�WKH�EDOO�LV�JLYHQ�

E\ܫ� ൌ
ଶ

ହ
�����ଶ��ZKHUH�U�LV�WKH�UDGLXV�RI�WKH�EDOO��:KDW�WRUTXH�LV�UHTXLUHG�WR�JLYH�WKH�EDOO�DQ�DQJXODU�YHORFLW\�RIݎ݉

UDGV�VHF�LQ�����VHFRQGV"��

([DPSOH�(��$�URG�LV�KLQJHG�RQ�LWV�OHIW�VLGH��7KH�XQLIRUP�URG�LV�����P�ORQJ�DQG�KDV�D�PDVV�RI�����NJ��:KDW�LV�
WKH�DQJXODU�DFFHOHUDWLRQ�RI�WKH�URG�DW�WKH�LQVWDQW�LV�UHOHDVHG�IURP�D�KRUL]RQWDO�SRVLWLRQ"���

:KHQ�WKH�URG�LV�UHOHDVHG��LWV�ZHLJKW��ZKLFK�DFWV�DW�WKH�FHQWHU�RI�PDVV��WKH�PLGSRLQW�RI�WKH�URG��FDXVHV�DSSOLHV�D�
WRUTXH�DERXW�WKH�OHIW�VLGH�KLQJH��'LYLQJ�WKLV WRUTXH�E\�WKH�PRPHQW�RI�LQHUWLD�FDQ�EH�XVHG�WR�ILQG�WKH�DQJXODU�
DFFHOHUDWLRQ��

6LQFH�WKH�WRUTXH�DQG�DFFHOHUDWLRQ�DUH�FORFNZLVH��WKHVH�TXDQWLWLHV�DUH�QHJDWLYH�

5DWH�\RXU�XQGHUVWDQGLQJ��1HZWRQ¶V��QG /DZ�IRU�5RWDWLRQ
� � � � �

,�GR�QRW�NQRZ�GD�ZDH�� ,�XQGHUVWDQG�WKH�FRQFHSWV�
EHKLQG�URWDU\�PRWLRQ�DQG�
FDQ�VROYH�VRPH�SUREOHPV�
ZLWK�KHOS��

,�FDQ�VROYH�SUREOHPV�
LQYROYLQJ�URWDU\�
PRWLRQ��ZLWK�PLQRU�
HUURUV�

,�FDQ�VROYH�SUREOHPV�
LQYROYLQJ�URWDU\�
PRWLRQ��ZLWK�QR�
HUURUV�

,�FDQ�H[SODLQ�DQG�WHDFK�
WKH�FRQFHSWV�EHKLQG�
PRWLRQ�DURXQG�DQ�D[LV��
3UHWW\�ULJKWHRXV����



ϵϴ

$3�3K\VLFV���� 8QLW�� ± 5RWDWLRQ
���± &RQVHUYDWLRQ�RI�$QJXODU�0RPHQWXP
)RFXV�4XHVWLRQ��:KDW�LV�DQJXODU�PRPHQWXP"���

'HILQH�PRPHQWXP�LQ�DQJXODU�PRWLRQ��

� $QJXODU�PRPHQWXP�LV�VLPLODU�WR�OLQHDU�PRPHQWXP�
$QJXODU�0RPHQWXP��/�
/�� D�PHDVXUH�RI�KRZ�GLIILFXOW�LW�LV�WR�VWRS�VRPHWKLQJ�IURP�VSLQQLQJ�

ࡸ ൌ ࣓ࡵ
XQLWV�± ࢍ ή ࢙Ȁ

� $QJXODU�,PSXOVH ± $Q�DQJXODU�LPSXOVH�LV�DQ�RXWVLGH�WRUTXH��DQ�RXWVLGH�IRUFH�DSSOLHG�DW�GLVWDQFH��DSSOLHG�
IRU�D�FHUWDLQ�WLPH��,I�DQ�RXWVLGH�WRUTXH�DFWV��WKH�DQJXODU�PRPHQWXP�RI�D�V\VWHP�FKDQJHV��

$QJXODU�,PSXOVH� �&KDQJH�LQ�DQJXODU�PRPHQWXP

ࣂࡶ ൌ ࢚࣎

ࣂࡶ ൌ οࡸ

([DPSOH�$��$�XQLIRUP���NJ�URG�LV���P�ORQJ�DQG�IUHH�WR�URWDWH�DERXW�LWV�FHQWHU��%\�WKH�KDPPHU�RI�7KRU��WKH�URG�
LV�VWUXFN�E\�D������1�IRUFH�IRU�����V�GLUHFWO\�SHUSHQGLFXODU�WR�WKH�URG��:KDW�LV�WKH�DQJXODU�YHORFLW\�RI�WKH�URG�

DIWHU�LPSDFW"��,�IRU�URG�SLYRWHG�DW�FHQWHU� �
ଵ

ଵଶ
�ଶܮܯ

$SSO\�FRQVHUYDWLRQ�RI�DQJXODU�PRPHQWXP�WR�VROYH�SUREOHPV�

,Q�DQ�DQJXODU�³FROOLVLRQ´��DQJXODU�PRPHQWXP�LV�DOZD\V�FRQVHUYHG�XQOHVV�H[WHUQDO�WRUTXHV�DFW�RQ�WKH�V\VWHP��

/�LV�DOZD\V�FRQVHUYHG�LQ�DQ�LVRODWHG�V\VWHP�XQOHVV�WKHUH�LV�D�QHW�H[WHUQDO�WRUTXH�

ࡸ ൌ ࢌࡸ

LQWHUQDO�WRUTXHV�GR�QRW�FKDQJH�DQJXODU�PRPHQWXP�RI�D�V\VWHP �EXW�FDQ�FKDQJH�WKH�HQHUJ\�



ϵϵ

([DPSOH�%� $�EDJJDJH�FDURXVHO�KDV�D�PDVV�RI�0 ����NJ�DQG�D�LV�LQ�WKH�VKDSH�RI�D�GLVN�ZLWK�U� �����P��,W�
URWDWHV�DW�����UDG�V�ZKHQ�WHQ�SLHFHV�RI�OXJJDJH�ZLWK�DYHUDJH�PDVV�RI�P� ����NJ�DUH�GURSSHG�RQ�WKH�FDURXVHO��
)LQG�WKH�VSHHG�RI�WKH�FDURXVHO�DIWHU�WKH�OXJJDJH�LV�DGGHG�LI�QR�H[WHUQDO�WRUTXHV�DFW�RQ�WKH�FDURXVHO��

%HIRUH�WKH�³FROOLVLRQ´��WKH�EDJJDJH�FDURXVHO�VSLQV�DW�D�UDWH�RI�����UDG�V��:KHQ�WKH�OXJJDJH�LV�GURSSHG�RQ��WKH�
PRPHQWXP�RI�LQHUWLD�RI�WKH�FDURXVHO�ZLOO�LQFUHDVH��DQG�LWV�DQJXODU�YHORFLW\�ZLOO�GHFUHDVH�DV�D�UHVXOW��(DFK�SLHFH�
RI�OXJJDJH�ZLOO�EH�WUHDWHG�DV�D�SRLQW�PDVV��7KH�PRPHQW�RI�LQHUWLD�IRU�D�SRLQW�PDVV�LV�JLYHQ�E\�PU���ZKHUH�U�LV�WKH�
GLVWDQFH�WR�WKH�FHQWHU�RI�URWDWLRQ��

7KH�FDURXVHO�LV�D�VROLG�GLVF�ZLWK�PRPHQW�RI�LQHUWLD�
ଵ

ଶ
�ଶݎ݉

� 7KH�DQJXODU�PRPHQWXPܮ��ሬറ��RI�D�SDUWLFOH�DERXW�DQ�D[LV�SHUSHQGLFXODU�WR�WKH�SODQH�RI�WKH�SDUWLFOHV�PRWLRQ�

$Q�REMHFW�PRYLQJ�OLQHDUO\�WKURXJK�VSDFH�FDQ�DOVR�KDYH�DQJXODU�PRPHQWXP�DERXW�VRPH�UHIHUHQFH�SRLQW��
)RU�SRLQW�PDVV�PRYLQJ�OLQHDU��LWV�DQJXODU�PRPHQW�D�GLVWDQFH�U�DZD\�DORQJ�D�SHUSHQGLFXODU�D[LV�LV�JLYHQ��

ࡸ ൌ ࢘࢜

,Q�D�FROOLVLRQ�ZLWK�ERWK�OLQHDU�DQG�DQJXODU�PRWLRQ��OLQHDU�DQG�DQJXODU�PRPHQWXP�DUH�ERWK�FRQVHUYHG�
VHSDUDWHO\��



ϭϬϬ

([DPSOH�&��$�EXOOHW�RI�PDVV�P� �����NJ�LV�VKRW�DW�D����NJ�GRRU�DW�LWV�XQKLQJHG�HQG��7KH�VSHHG�RI�WKH�EXOOHW�LV�
LQLWLDOO\�����P�V�DQG�WUDYHO�SHUSHQGLFXODU�WR�WKH�SODQH�RI�WKH�GRRU��7KH�EXOOHW�EHFRPHV�HPEHGGHG�LQ�WKH�GRRU��
ZKLFK�LV�����P�KLJK�DQG�����P�ZLGH��

D��:KDW�LV�WKH�DQJXODU�YHORFLW\�RI�WKH�GRRU�DIWHU�WKH GRRU�DIWHU�WKH�EXOOHW�VWULNHV"�

7KH�GRRU�LV�D�URG�KLQJHG�DW�RQH�HQG��, �
ଵ

ଷ
��ଶ���7KH�KHLJKW�LV�QHJOLJLEOHܮܯ

E��+RZ�ZRXOG�WKH�DQVZHU�FKDQJH�LI�WKH�EXOOHW�KLW�FORVHU�WR�WKH�GRRU"�

7KH�DQJXODU�YHORFLW\�ZLOO�LQFUHDVH� $OWKRXJK�WKHUH�ZLOO�EH�PRUH�OHVV�PRPHQWXP��PYU���WKHUH�ZLOO�DOVR�EH�
VLJQLILFDQWO\�OHVV�PRPHQW�RI�LQHUWLD��PU�� DIWHU�WKH�FROOLVLRQ��/RRNLQJ�DW�WKH�HTXDWLRQV��PRPHQW�RI�LQHUWLD�ZLOO�
GHFUHDVH�IDU�PRUH�WKDQ�LQLWLDO�PRPHQW�ZLOO�GHFUHDVH�LI�WKH�EXOOHW�KLWV�FORVHU�WR�WKH�GRRU��7KHUHIRUH�WKH�GRRU�ZLOO�
URWDWH�IDVWHU�ZLWK�D�FROOLVLRQ�FORVHU�WR�LWV�KLQJH�GXH�WR�KDYLQJ�VLJQLILFDQWO\�OHVV�PRPHQW�RI�LQHUWLD�LQ�WKLV�FDVH��

ZĂƚĞ ǇŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͗��ŽŶƐĞƌǀĂƚŝŽŶ�ŽĨ��ŶŐƵůĂƌ�DŽŵĞŶƚƵŵ
Ϭ ϭ Ϯ ϯ ϰ

7KH�FODVVURRP�FORFN�
ORRNV�OLNH�LW�KDV�KDUGO\�
DQ\�DQJXODU�PRPHQWXP��

,�XQGHUVWDQG�VRPH�
FRQFHSWV�LQ�DQJXODU�
PRPHQWXP�

,�DSSO\�FRQVHUYDWLRQ RI�
DQJXODU�PRPHQWXP�ZLWK�
RQO\�D�IHZ�HUURUV�

,�DSSO\�FRQVHUYDWLRQ�RI�
DQJXODU�PRPHQWXP�
ZLWK�QR�HUURUV��

,�FDQ�H[SODLQ�DQG�WHDFK�
WKH�FRQFHSWV�DQJXODU�
PRPHQWXP���



ϭϬϭ

$3�3K\VLFV���� 8QLW���± 5RWDWLRQ
���±:RUN�	�(QHUJ\�LQ�5RWDWLRQDO�0RWLRQ
)RFXV�4XHVWLRQ��+RZ�GR�ZH�GHDO�ZLWK�D�V\VWHP�ZLWK�WUDQVODWLRQDO�DQG�URWDWLRQDO�PRWLRQ"���

6ROYH�IRU�URWDWLRQDO�NLQHWLF�HQHUJ\��

.LQHWLF�HQHUJ\�RI�URWDWLRQ�± (QHUJ\�DQ�REMHFW�SRVVHVV�GXH�WR�LWV�URWDWLRQDO�PRWLRQ�� ܭ ൌ
ଵ

ଶ
ଶ߱ܫ

$QDO\]H�V\VWHPV�ZLWK�PRYLQJ�D[LV�RI�URWDWLRQ���

� 2IWHQ�WLPHV��D�ERG\�KDV�ERWK�WUDQVODWLRQDO�DQG�URWDWLRQDO�PRWLRQ��VXFK�DV�WKH�ZKHHO�RQ�D�FDU��
� 1HZWRQ¶V�/DZV�IRU�URWDWLRQDO�PHFKDQLFV�VWLOO�UHPDLQ�YDOLG�DV�ORQJ�DV�

R 7KH�D[LV�RI�URWDWLRQ�SDVVHV�WKURXJK�WKH�FHQWHU�RI�PDVV�
R URWDWLRQ�GRHV�QRW�FKDQJH�GLUHFWLRQ��

� 7RWDO�NLQHWLF�HQHUJ\�RI�D�ULJLG�ERG\�± $�UROOLQJ�REMHFW�KDV�ERWK�OLQHDU�NLQHWLF�DQG�URWDWLRQDO�
NLQHWLF�HQHUJ\��

ܭ ൌ
ͳ

ʹ
ଶ߱ܫ 

ͳ

ʹ
ଶݒ݉

([DPSOH�$� $�VRFFHU�EDOO�RI�PDVV�0�DQG�UDGLXV�5�LV�UROOLQJ�DW�D�VSHHG�9��)LQG�WKH�WRWDO�NLQHWLF�HQHUJ\��

7KH�PRPHQW�RI�LQHUWLD�IRU�D�VROLG�VSKHUH�LV�
ଶ

ହ
�ଶܴܯ

7RWDO�NLQHWLF�HQHUJ\�GRHV�QRW�GHSHQG�RQ�UDGLXV

([DPSOH�%� $�\R�\R�LV�D�VROLG�GLVN�RU�UDGLXV�5�DQG�PDVV�0��7KH�\R�\R�LV�UHOHDVHG�IURP�UHVW�ZKLOH�
WKH�IUHH�HQG�RI�WKH�\R�\R�VWULQJ�LV�KHOG�VWDWLRQDU\���)LQG�D��WKH�DFFHOHUDWLRQ�RI�WKH�\R�\R�DQG�E��WKH�
WHQVLRQ�LQ�WKH�\R�\R�VWULQJ��
,Q�SUREOHPV�LQYROYLQJ�OLQHDU�DQG�URWDWLRQDO�PRWLRQ��ERWK�) PD�DQG�߬ ,ߙ QHHG�WR�EH�XVHG��)RU�WKLV�
SUREOHP��WHQVLRQ�VXSSOLHV�D�IRUFH�DQG�D�WRUTXH��6LQFH�PJ�DFWV�DW�WKH�FHQWHU�RI�WKH�\R�\R��LW�RQO\�
DSSOLHV�D�IRUFH��,Q�ERWK�FDVHV��WKH�GLUHFWLRQ�RI�PRWLRQ��&&:�DQG�GRZQZDUGV��LV�WR�EH�WDNHQ�DV�
SRVLWLYH��$V�D�UHVXOW��WHQVLRQ�LV�QHJDWLYH�DV�D�IRUFH��EXW�LV�D�SRVLWLYH�WRUTXH��



ϭϬϮ

([DPSOH�&� $�VROLG�ZKHHO�RI�PDVV�0�DQG�UDGLXV�5�PRYHV�XS�DQ�LQFOLQH�DV�
VKRZQ��7KH�VSHHG�RI�WKH�ULQJ�LVݒ� DV�LW�HQWHUV�WKH�LQFOLQH��

%DFNJURXQG:KHQ�IULFWLRQ�LV�SUHVHQW��LW�LV�XVHG�WR�FRQYHUW�URWDWLRQDO�NLQHWLF�
HQHUJ\�LQWR�OLQHDU�NLQHWLF�HQHUJ\��7KH�PDJQLWXGH�RI�WKH�QHJDWLYH�URWDWLRQDO�
ZRUN�GRQH�E\�IULFWLRQ�HTXDOV�WKH�SRVLWLYH�OLQHDU�ZRUN�GRQH�E\�IULFWLRQ��7KXV�IULFWLRQ�GRHV�QR�QHW�ZRUN�

D��)LQG KRZ�KLJK�XS�WKH�LQFOLQH�WKH�ZKHHO�JRHV�LI��WKH�ZKHHO VOLSV�ZKLOH�JRLQJ�XS�WKH�LQFOLQH���IULFWLRQOHVV�

,I�WKHUH�LV�QR�IULFWLRQ��WKH�URWDWLRQDO�PRWLRQ�RI�WKH�ZKHHO�ZLOO�QRW�EH�FRQYHUWHG�WR�OLQHDU�PRWLRQ��7KLV�SUREOHP�
ZRUNV�WKH�VDPH�DV�VOLGLQJ��

E� )LQG�KRZ�KLJK�XS�WKH�LQFOLQH�WKH�ZKHHO�JRHV�WKHUH�LV�QR�VOLSSLQJ�RI�WKH�ZKHHO�DV�LW�PRYHV�XS�WKH�LQFOLQH��
�IULFWLRQ�LV�SUHVHQW�

,I�WKHUH�LV�IULFWLRQ��WKH�URWDWLRQDO�RI�WKH�ZKHHO�KHOSV�LW�PRYH�IRUZDUG�DQG�LW�FDQ�FRQYHUW�LWV�URWDWLRQDO�NLQHWLF�
HQHUJ\�LQWR�SRWHQWLDO�HQHUJ\��

,Q�D���RQO\�WKH�OLQHDU�NLQHWLF�HQHUJ\�LV�FRQYHUWHG�WR�SRWHQWLDO�HQHUJ\��,Q�E���ERWK�OLQHDU�DQG�URWDWLRQDO�NLQHWLF�
HQHUJ\�DUH�FRQYHUWHG�LQWR�JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\��ZKLFK�LV�ZK\�WKH�DQVZHU�WR�E��LV�JUHDWHU��

F��+RZ�ZRXOG�WKH�DQVZHU�WR�E��FKDQJH�LI�WKH�ZKHHO�ZHUH�VROLG"

,Q�WKLV�FDVH��WKHUH�ZRXOG�EH�PRUH�LQLWLDO�HQHUJ\��PRUH�,�DW�WKH�EHJLQQLQJ���VR�WKH�ZKHHO�ZLOO�JR�KLJKHU�

127(�,Q�WKH�QR�IULFWLRQ�FDVH��VOLSSLQJ���RQO\�WUDQVODWLRQDO�NLQHWLF�HQHUJ\�LV�FRQYHUWHG�LQWR�JUDYLWDWLRQDO�
SRWHQWLDO�HQHUJ\��,Q�WKH�FDVH�ZLWK�IULFWLRQ��QR�VOLS���PRUH�NLQHWLF�HQHUJ\�LV�FRQYHUWHG�LQWR�JUDYLWDWLRQDO�SRWHQWLDO�
HQHUJ\�DQG�WKH�ZKHHO�ZLOO�ULVH�PRUH��7KH�WRUTXH�FDXVHV�WKH�REMHFW�WR�VORZ�GRZQ�LV�SURYLGHG�E\�WKH�SDUDOOHO�
FRPSRQHQW�RI�ZHLJKW��6LQFH�IULFWLRQ�FDXVHV�WKH�DQJXODU�DFFHOHUDWLRQ�WR�EH�OHVV�QHJDWLYH�WDQ�WKH�VOLSSLQJ�FDVH��
IULFWLRQ�SRLQWV�LQ�WKH�SRVLWLYH�GLUHFWLRQ IRU�WKLV�SUREOHP��



ϭϬϯ

([DPSOH�'��5ROOLQJ�GRZQ�DQ�LQFOLQH��$�ZKHHO�RI�UDGLXV�0�DQG�UDGLXV�
5�UROOV�ZLWKRXW�VOLSSLQJ�GRZQ�DQ�LQFOLQH�

D� )LQG�WKH�OLQHDU�VSHHG�RI�WKH�FHQWHU�RI�PDVV�RI�WKH�ZKHHO�ZKHQ�LW�
UHDFKHV�WKH�ERWWRP�RI�WKH�LQFOLQH�

E� &DOFXODWH�WKH�DFFHOHUDWLRQ�RI�WKH�ZKHHO�GRZQ�WKH�LQFOLQH�
F� 'HWHUPLQH�WKH�PLQLPXP�FRHIILFLHQW�RI�IULFWLRQ�UHTXLUHG�WR�

SUHYHQW�VOLSSLQJ�GRZQ�WKH�LQFOLQH��
D� 8VLQJ�FRQVHUYDWLRQ�RI�HQHUJ\�

E� 7KH�IRUFH�RI�IULFWLRQ�DSSOLHV�D�SRVLWLYH�WRUTXH�VLQFH�LW�FDXVHV�WKH�ZKHHO�WR�URWDWH�GRZQKLOO��EXW�D�QHJDWLYH�
IRUFH�VLQFH�LW�UHVLVWV�WKH�VOLGLQJ�PRWLRQ�GRZQKLOO��IULFWLRQ�DOZD\V�LV�WR�EH�WDNHQ�DV�DFWLQJ�XSKLOO�RQ�DQ�
LQFOLQH��*UDYLW\��WKH�SDUDOOHO�FRPSRQHQW��LV�D�SRVLWLYH�IRUFH�VLQFH�LW�SURSHOV�WKH�ZKHHO�GRZQKLOO��*UDYLW\�
FDXVHV�QR�WRUTXH�VLQFH�LW�DFWV�DW�WKH�FHQWHU�RI�PDVV��7KH�QRUPDO�IRUFH�DSSOLHV�QR�WRUTXH�RU�IRUFH�VLQFH�LW�
LV�SDUDOOHO�WR�WKH�D[LV�RI URWDWLRQ��QR�WRUTXH��DQG�KDV�QR�FRPSRQHQW�LQ�WKH�GLUHFWLRQ�RI�PRWLRQ��QR�IRUFH���

F� 7R�SUHYHQW�VOLSSLQJ��WKHUH�DUH�WZR�FRQGLWLRQV�ݒ� ൌ ߱ݎ DQGߤ� ൌ �ߠݏܿ݃݉



ϭϬϰ

6ROYH�IRU�ZRUN�DQG�SRZHU�LQ�URWDWLRQDO�PRWLRQ�

$�IRUFH�DSSOLHG�WR�D�URWDWLQJ�ERG\�GRHV�ZRUN�RQ�WKH�ERG\��7KH�ZRUN�FDQ�EH�H[SUHVVHG�ZLWK�WRUTXH�DQG�DQJXODU�
GLVSODFHPHQW��

RQO\�WKH�FRPSRQHQW�RI�WKH�IRUFH�SHUSHQGLFXODU�WR�WKH�D[LV�RI�URWDWLRQ�GRHV�ZRUN��

([DPSOH�'��$������NJ�JROI�FDUW�ZKHHO�KDV�D�UDGLXV�RI�����P��7KH�ZKHHO�LV�EURXJKW�WR�UHVW�IURP�DQ�LQLWLDO�VSHHG�
RI����UDG�V��7KH�ZKHHO�PDNHV����UHYROXWLRQV ZKLOH�VORZLQJ�GRZQ�

D� :KDW�LV�WKH�ZRUN�GRQH�WR�VORZ�WKH�ZKHHO"�
E� :KDW WRUTXH�LV�UHTXLUHG�WR�VORZ�WKH�ZKHHO"
F� :KDW�LV WKH�SRZHU�UHTXLUHG�WR�VWRS�WKH�FDUW"�

6LQFH�WKH�V\VWHP�VWRSV�DQG�ORVHV�HQHUJ\��WKH�ZRUN��WRUTXH��DQG�SRZHU�ZLOO�DOO�EH�QHJDWLYH��

5DWH�\RXU�XQGHUVWDQGLQJ��5RWDWLRQDO�0RWLRQ
� � � � �

0\�SK\VLFV�JUDGH�
LV�UROOLQJ�LQ�LWV�
JUDYH��

,�XQGHUVWDQG�WKH�FRQFHSWV�
EHKLQG�URWDU\�PRWLRQ�DQG�
FDQ�VROYH�VRPH�SUREOHPV�
ZLWK�KHOS��

,�FDQ�VROYH�SUREOHPV�
LQYROYLQJ�URWDU\�PRWLRQ��
ZLWK�PLQRU�HUURUV�

,�FDQ�VROYH�SUREOHPV�
LQYROYLQJ�URWDU\�PRWLRQ��
ZLWK�QR�HUURUV�

,�FDQ�H[SODLQ�DQG�WHDFK�
WKH�FRQFHSWV�EHKLQG�
PRWLRQ�DURXQG�DQ�D[LV��


