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:KDW�LV�7UDƳF�&DOPLQJ"
7KH�,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV��,7(��GH´QLWLRQ�RI�WUDƳF�
FDOPLQJ�LV�

ª7UDƳF�FDOPLQJ�LV�WKH�FRPELQDWLRQ�RI�PDLQO\�SK\VLFDO�PHDVXUHV�WKDW�
UHGXFH�WKH�QHJDWLYH�HƲHFWV�RI�PRWRU�YHKLFOH�XVH��DOWHU�GULYHU�EHKDYLRU��
DQG�LPSURYH�FRQGLWLRQV�IRU�QRQ�PRWRUL]HG�VWUHHW�XVHUV�«

%\�GHVLJQ��WUDƳF�FDOPLQJ�LV�D�VHOI�HQIRUFLQJ�WUDƳF�PDQDJHPHQW�
DSSURDFK�WKDW�IRUFHV�PRWRULVWV�WR�DOWHU�WKHLU�VSHHG�RU�GLUHFWLRQ�RI�
WUDYHO���7KH�SXUSRVH�RI�WUDƳF�FDOPLQJ�LV�WR�LPSURYH�VDIHW\��HVSHFLDOO\�
IRU�SHGHVWULDQV�DQG�ELF\FOLVWV��DQG�WR�LPSURYH�WKH�HQYLURQPHQW�RU�
ªOLYDELOLW\«�RI�VWUHHWV�IRU�UHVLGHQWV�DQG�YLVLWRUV���%\�GHFUHDVLQJ�YROXPH�
DQG�RU�UHGXFLQJ�VSHHG�WKH�QXPEHU�DQG�VHYHULW\�RI�DFFLGHQWV�FDQ�EH�
JUHDWO\�GLPLQLVKHG�

2EMHFWLYHV�RI�7UDƳF�&DOPLQJ
� �6ORZ�YHKLFXODU�WUDYHO�VSHHGV
� �5HGXFH�WKH�IUHTXHQF\�DQG�VHYHULW\�RI�FROOLVLRQV
� �5HGXFH�WKH�QHHG�IRU�SROLFH�HQIRUFHPHQW
� �(QKDQFH�WKH�VWUHHW�HQYLURQPHQW
� �5HGXFH�FXW�WKURXJK�PRWRU�YHKLFOH�WUDYHO�SDWWHUQV
� �,QFUHDVH�VDIHW\�IRU�QRQ�PRWRUL]HG�VWUHHW�XVHUV
� �,QFUHDVH�DFFHVV�IRU�DOO�PRGHV

7UDƳF�&DOPLQJ�WHFKQLTXHV�PD\�LQFOXGH�HGXFDWLRQ��HQIRUFHPHQW��
RU�HQJLQHHULQJ�WR�VKLIW�WUDƳF�SDWWHUQV�DQG�RU�UHGXFH�VSHHGV���0RVW�
WUDƳF�FDOPLQJ�PHDVXUHV�IRFXV�RQ�HQJLQHHULQJ�FKDQJHV�WR�DOWHU�GULYHU�
EHKDYLRU���7UDƳF�FDOPLQJ�WHFKQLTXHV�PD\�LQFOXGH�SK\VLFDO�FKDQJHV�
VXFK�DV�URDGZD\�QDUURZLQJ��WUDƳF�FLUFOHV��SDYHPHQW�PDUNLQJV��
VLJQDJH��DQG�RWKHUV���(GXFDWLRQ�DQG�HQIRUFHPHQW�HƲRUWV�VKRXOG�EH�
FRQVLGHUHG�SULRU�WR�HQJLQHHULQJ�DOWHUQDWLYHV�DQG�DV�D�FRPSOHPHQW�WR�
HQJLQHHULQJ�HƲRUWV�



7RROER[�
7KH�IROORZLQJ�SDJHV�GHVFULEH�DQG�LOOXVWUDWH�HDFK�RI�WKH�WUDƳF�FDOPLQJ�
WRROV�LQFOXGHG�LQ�WKLV�UHVRXUFH�JXLGH���7KHUH�LV�QRW�D�VLQJOH�WRRO�WR�
VROYH�DOO�WUDƳF�LVVXHV�DQG�RQH�WRRO�WKDW�PD\�ZRUN�ZHOO�LQ�RQH�DUHD�
IRU�D�SDUWLFXODU�LVVXH�PD\�QRW�EH�HƲHFWLYH�LQ�DQRWKHU�VLWXDWLRQ���.H\�
WR�VXFFHVVIXO�WUDƳF�FDOPLQJ�LV�FRPPXQLW\�DFFHSWDQFH�DQG�PXQLFLSDO�
VXSSRUW�PDLQWHQDQFH���

7UDƳF�FDOPLQJ�PHDVXUHV�FDQ�JHQHUDOO\�EH�VHSDUDWHG�LQWR�WKUHH�JURXSV�
EDVHG�RQ�WKH�JRDO�WKH\�DUH�WU\LQJ�WR�DFKLHYH��VSHHG�FRQWURO��YROXPH�
FRQWURO��DQG�VDIHW\�HQKDQFHPHQW���7KHVH�WKUHH�FDWHJRULHV�DUH�QRW�DV�
GLVWLQFW�DV�WKH\�PD\�VHHP�DV�VSHHG�UHGXFWLRQ�PHDVXUHV�PD\�GLYHUW�
WUDƳF�WR�RWKHU�VWUHHWV�DQG�HƲRUWV�WR�FRQWURO�FXW�WKURXJK�WUDƳF�PD\�DOVR�
LQFUHDVH�WKH�VSHHGV�RI�WKH�WUDƳF�XVLQJ�WKH�URDG���6DIHW\�HQKDQFHPHQW�
PHDVXUHV�DUH�QRW�LPSOHPHQWHG�IRU�WKH�VROH�SXUSRVH�RI�FDOPLQJ�WUDƳF�
UDWKHU�WKH\�DUH�LQVWDOOHG�WR�DGGUHVV�D�VDIHW\�FRQFHUQ���+RZHYHU��FHUWDLQ�
VDIHW\�HQKDQFHPHQWV�KDYH�WKH�DGGLWLRQDO�EHQH´W�RI�UDLVLQJ�GULYHU�
DZDUHQHVV�DQG�VORZLQJ�WUDƳF���(ƲHFWLYH�WUDƳF�FDOPLQJ�VKRXOG�EH�
GHVLJQHG�ZLWK�D�V\VWHPDWLF�DSSURDFK�ZLWK�DSSURSULDWH�DQG�IUHTXHQW�
HQRXJK�VSDFLQJ�RI�PHDVXUHV�DQG�FRQVLGHUDWLRQ�IRU�VHFRQGDU\�HƲHFWV�
RI�WKH�LQVWDOODWLRQV�
         

6SHHG�6DIHW\�&RQWURO�0HDVXUHV�
�7H[WXUHG�DQG�&RORUHG�3DYHPHQW�����������7UDƳF�,VODQG�0HGLDQ
�/DQGVFDSLQJ�6WUHHW�7UHHV�������������������������&KLFDQH
�*DWHZD\����������������������������������������������������������1HFNGRZQ�%XOE�2XW�&XUE�����������
�3DYHPHQW�0DUNLQJ���������������������������������������([WHQVLRQ������������������������������������������������
�6WDWLRQDU\�5DGDU�6LJQ�������������������������������7UDƳF�&LUFOH� ������������������ �����
��6SHHG�'LVSOD\�%RDUG����������������������������������5HGXFHG�&RUQHU�5DGLL
�6LJQDJH������������������������������������������������������������2Q�VWUHHW�3DUNLQJ�����������������������������������
�0RGHUQ�5RXQGDERXW���������������������������������1DUURZHG�/DQH



6DIHW\�(QKDQFHPHQW�0HDVXUHV
�� ,Q�´OO�VLGHZDONV
�� %LNH�/DQHV
�� &URVVZDON

9ROXPH�&RQWURO�0HDVXUHV
�� 5RDGZD\�&ORVXUHV
�� 'LYHUWHU

,QFOXGHG�LQ�WKH�WRROER[�
,Q�DGGLWLRQ�WR�GHVFULELQJ�WKH�PHDVXUHV�IRU�WUDƳF�FDOPLQJ��D�OLVW�RI�
JHQHUDO�SURV�DQG�FRQV�DVVRFLDWHG�ZLWK�HDFK�PHDVXUH�LV�DOVR�SUHVHQWHG���
7KH�LQWHQW�LV�WR�SURYLGH�WKH�UHDGHU�ZLWK�D�TXLFN�LQGLFDWLRQ�RI�ZKDW�
PLJKW�EH�H[SHFWHG�LI�WKLV�PHDVXUH�LV�LPSOHPHQWHG���5HPHPEHU��FHUWDLQ�
PHDVXUHV�PD\�RU�PD\�QRW�UHDOL]H�WKHLU�IXOO�DGYDQWDJH�RU�GUDZEDFNV�
GHSHQGLQJ�RQ�VLWH�VSHFL´F�FRQGLWLRQV�RU�FLUFXPVWDQFHV�

$OVR�LQFOXGHG�IRU�HDFK�PHDVXUH�LV�D�URXJK�RU�UHODWLYH�FRVW���,W�LV�
LPSRUWDQW�WR�UHPHPEHU�WKDW��FRVWV�FDQ�YDU\�VLJQL´FDQWO\�GHSHQGLQJ�
RQ�PDWHULDO��GHVLJQ�UHTXLUHPHQWV��HWF���WKH�FRVWV�DV�SUHVHQWHG�GR�QRW�
LQFOXGH�PDLQWHQDQFH�RI�WKH�PHDVXUHV�DIWHU�WKH\�DUH�LQVWDOOHG���

7KHUH�LV�DOVR�D�VWDWHPHQW�RI�ZKHWKHU�D�VWXG\�QHHGV�WR�EH�GRQH�WKLV�
FRXOG�EH�D�PRUH�FRPSOH[�WUDƳF�DQDO\VLV�IRU�D�URXQGDERXW�WR�D�ZDUUDQW�
DQDO\VLV�VXFK�DV�IRU�D�FURVVZDON���7KLV�LV�LPSRUWDQW�WR�DFNQRZOHGJH�
GXH�WR�WKH�IDFW�WKDW�WKHVH�FDQ�EH�YHU\�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ���
:KHQ�DSSO\LQJ�IRU�WUDƳF�FDOPLQJ�SURMHFWV�LW�LV�YHU\�LPSRUWDQW�WR�WDNH�
WKLV�LQWR�FRQVLGHUDWLRQ�

7KHUH�DUH�WKUHH�VHFWLRQV�LQ�WKH�GRFXPHQW��6SHHG�&RQWURO�0HDVXUHV��
6DIHW\�0HDVXUHV��DQG�9ROXPH�&RQWURO�0HDVXUHV���7KLV�ZLOO�KHOS�WKH�
UHDGHU�WR�LGHQWLI\�WKH�SUREOHP�WKH\�DUH�KDYLQJ�ZLWK�WUDƳF�LQ�WKHLU�
QHLJKERUKRRG�DQG�KHOS�WR�´QG�WKH�FRUUHFW�VROXWLRQ���



SPEED CONTROL 

0($685(6



6SHHGLQJ�,VVXHV�
6SHHGLQJ�LVVXHV�FDQ�EH�KDUG�WR�LGHQWLI\��LW�LV�HDV\�WR�SHUFHLYH�WUDƳF�
DV�JRLQJ�IDVWHU�WKDQ�LW�LV�DFWXDOO\�WUDYHOLQJ���7R�YHULI\�VSHHGV�WKH�&LW\�
RI�6SRNDQH�PXVW�FRQGXFW�VWXGLHV�WR�HQVXUH�WKDW�WKHUH�LV�D�OHJLWLPDWH�
VSHHGLQJ�SUREOHP�LQ�WKH�GH´QHG�DUHD����� � � � �
    
$V�D�JXLGHOLQH�VSHHGLQJ�LV�D�SUREOHP�ZKHQ�WKH���WK�SHUFHQWLOH�VSHHG�
LV�WUDYHOLQJ���WR���PSK�RYHU�WKH�SRVWHG�VSHHG���7KH���WK�SHUFHQWLOH�
VSHHG�LV�WKH�VSHHG�DW�ZKLFK�YHKLFOHV�DUH�WUDYHOLQJ�WKDW�VSHHG�RU�OHVV���
7KLV�LV�LPSRUWDQW�WR�UHPHPEHU�ZKHQ�´OOLQJ�RXW�WKH�7UDƳF�&DOPLQJ�
DSSOLFDWLRQ����7KRXJK�WKH�QHLJKERUKRRG�PD\�EHOLHYH�WKDW�VSHHGLQJ�LV�D�
SUREOHP�LW�LV�VXEMHFW�WR�DFWXDO�GDWD�FROOHFWHG�E\�&LW\�RI�6SRNDQH�VWDƲ�



7H[WXUHG�RU�&RORUHG�3DYHPHQW
'HVFULSWLRQ�
3DYLQJ�PDWHULDOV�VXFK�DV�EULFN��FREEOHV��RU�FRQFUHWH�SDYHUV�FDQ�EH�
XVHG�WR�LGHQWLI\�D�WUDƳF�FDOPHG�DUHD���7KH�YDULHW\�RI�FRORU�DQG�WH[WXUH�
VLJQDO�WR�GULYHUV�WKDW�WKH\�DUH�WUDYHOLQJ�LQ�D�SHGHVWULDQ�FHQWULF�]RQH���
6RPH�SURMHFWV�LQFOXGH�FRORUHG�DQG�WH[WXUHG�SDYHPHQW�DORQJ�WKH�HQWLUH�
FDOPHG�URDGZD\��ZKLOH�RWKHUV�OLPLW�WKH�VSHFLDO�SDYHPHQW�WR�WKH�HGJHV�
RI�FDOPHG�DUHDV�WR�DQQRXQFH�HQWU\�LQWR�D�QHZ�DUHD�ZKHUH�WKURXJK�
WUDƳF�LV�QRW�WKH�SULRULW\�

%ULFNV�RU�EORFNV�DUH�VRPHWLPHV�DOVR�
XVHG�WR�SURYLGH�WKH�VDPH�WUDƳF�
FDOPLQJ�EHQH´WV�DV�UXPEOH�VWULSV��
GHOLQHDWLQJ�FURVVZDONV�DQG�
SHGHVWULDQ�]RQHV�

3URV�
7H[WXUHG�SDYHPHQWV�DWWUDFW�WKH�GULYHU¬V�DWWHQWLRQ�YLVXDOO\��DXGLEO\��DQG�
SK\VLFDOO\�DQG�DUH�LGHDO�IRU�UHVLGHQWLDO�DQG�QHLJKERUKRRG�VKRSSLQJ�
DUHDV���7KH\�DUH�SHUPDQHQW�DQG�HƲHFWLYH�DQG�FDQ�DGG�WR�WKH�DHVWKHWLF�
LGHQWLW\�RI�D�QHLJKERUKRRG�

&RQV�
6RPH�PDWHULDO��SDUWLFXODUO\�FREEOHVWRQHV��SUHVHQW�D�KD]DUGRXV�ULGLQJ�
VXUIDFH�WR�ELF\FOLVWV���/RRVH�RU�XQHYHQ�LQVWDOODWLRQV�RI�SDYLQJ�VWRQHV�
SRVH�D�WULSSLQJ�KD]DUG�WR�SHGHVWULDQV�VKRXOG�EH�UHJXODUO\�LQVSHFWHG��
LQFUHDVLQJ�PDLQWHQDQFH�FRVWV�RYHU�RUGLQDU\�DVSKDOW�RU�FRQFUHWH�
SDYHPHQW�

&RVWV�
�� ~�������D�6TXDUH�<DUG
�� &RVW�PD\�YDU\�GHSHQGLQJ�RQ�PDWHULDOV�XVHG

6WXG\��
�� :DUUDQW�$QDO\VLV



2Q�6WUHHW�SDUNLQJ��3DUDOOHO�	�$QJOHG�3DUNLQJ
'HVFULSWLRQ�
2Q�VWUHHW�3DUNLQJ��ERWK�SDUDOOHO�DQG�DQJOHV�KHOSV�WR�QDUURZ�URDGZD\V�
DQG�FDOP�WUDƳF���7KH�SUR[LPLW\�RI�SDUNHG�YHKLFOHV�DQG�QHFHVVLW\�WR�
ZDWFK�IRU�H[LWLQJ�YHKLFOHV�DQG�RSHQLQJ�GRRUV�VORZV�WUDƳF���$QJOHV�
SDUNLQJ�FDQ�DFFRPPRGDWH�PRUH�FDUV�SHU�EORFN�WKDQ�SDUDOOHO�SDUNLQJ�

3URV�
2Q�VWUHHW�SDUNLQJ�FUHDWHV�D�EXƲHU�EHWZHHQ�SHGHVWULDQV�DQG�PRWRULVWV��
LPSURYLQJ�WKH�ZDONLQJ�HQYLURQPHQW���2Q�VWUHHW�SDUNLQJ�LQ�EXVLQHVV�
GLVWULFWV�LV�JHQHUDOO\�ZHOFRPHG�

&RQV�
2Q�VWUHHW�SDUNLQJ�LPSHGHV�WUDƳF�µRZ��$QJOH�SDUNLQJ�FUHDWHV�PRUH�
ULJKW�RI�ZD\�LPSDFWV���'ULYHUV�KDYH�UHGXFHG�YLVLELOLW\�EDFNLQJ�RXW�RI�
DQJOHG�SDUNLQJ�VSRWV��SRVLQJ�D�JUHDWHU�ULVN�WR�ELF\FOLVWV���

&RVWV�
�� �������SHU�OLQHDU�IRRW
�� 3XUFKDVH�IRU�DGGLWLRQDO�ULJKW�RI�ZD\�FRXOG�EH�YHU\�H[SHQVLYH�

6WXG\� 
�� 7UDƳF�6WXG\



0RGHUQ�5RXQGDERXW
'HVFULSWLRQ�
$�PRGHUQ�URXQGDERXW�LV�D�UDLVHG�LVODQG�LQ�WKH�FHQWHU�RI�DQ�LQWHUVHFWLRQ���
5RXQGDERXWV�DUH�XVHG�RQ�KLJKHU�YROXPH�DUWHULDO�VWUHHWV�WR�DOORFDWH�
ULJKW�RI�ZD\�EHWZHHQ�FRPSHWLQJ�PRYHPHQWV�DQG�SURYLGH�D�FRVW�
HƲHFWLYH�DOWHUQDWLYH�WR�WUDƳF�VLJQDOV�

3URV�
7KH\�FDQ�UHGXFH�YHKLFOH�TXHXHV�DQG�LPSURYH�VDIHW\�DW�LQWHUVHFWLRQV�
ZLWK�KLJK�FUDVK�UDWHV�

&RQV�
&RPSDUHG�WR�WUDGLWLRQDO�LQWHUVHFWLRQV��PRGHUQ�URXQGDERXWV�UHTXLUH�
PRUH�ULJKW�RI�ZD\��LQFUHDVLQJ�WKH�FURVVLQJ�GLVWDQFH�IRU�SHGHVWULDQV�DQG�
SRVVLEO\�PDNLQJ�LW�PRUH�GLƳFXOW�IRU�ODUJH�YHKLFOHV��VXFK�DV�´UH�WUXFNV�
DQG�WUDQVLW�EXVHV��WR�QHJRWLDWH���&RQYHUWLQJ�DQ�H[LVWLQJ�WUDGLWLRQDO�
LQWHUVHFWLRQ�ZLOO�UHTXLUH�HOLPLQDWLQJ�QHDUE\�RQ�VWUHHW�SDUNLQJ�DQG��
HVSHFLDOO\�LI�ODQGVFDSHG��UHTXLUH�PRUH�PDLQWHQDQFH�WKDQ�WUDGLWLRQDO�
LQWHUVHFWLRQV�

&RVWV�
�� a������������HDFK��GHSHQGLQJ�RQ�GLDPHWHU��ULJKW�RI�ZD\��
QXPEHU�RI�ODQHV��ODQGVFDSLQJ�

6WXG\�
�� ([WHQVLYH�WUDƳF�VWXG\



7UDƳF�&LUFOHV
'HVFULSWLRQ�
$QRWKHU�YDULDWLRQ�RI�WKH�PRGHUQ�URXQGDERXW�XVLQHG�LQ�UHVLGHQWLDO�
WUDƳF�FDOPLQJ�LV�WKH�WUDƳF�FLUFOH��ZKLFK�LV�XVHG�PRUH�WR�VORZ�GULYLQJ�
VSHHGV�DSSURDFKLQJ�LQWHUVHFWLRQV�ZLWK�KLJK�FUDVK�UDWHV�WKDQ�WR�
LPSURYH�WUDƳF�µRZ��DV�ZLWK�D�PRGHUQ�URXQGDERXW����0RWRULVWV�PXVW�
UHGXFH�VSHHG�WR�PDQHXYHU�DURXQG�WKH�FLUFOH�ZKLFK�KHOSV�UHGXFH�WKH�
IUHTXHQF\�DQG�VHYHULW\�RI�FUDVKHV�

3URV�
3HUPDQHQW�LQVWDOODWLRQ�IRUFHV�UHGXFHG�VSHHGV�DW�VXEMHFW�LQWHUVHFWLRQ���
)OH[LEOH�LQVWDOODWLRQ�DOORZV�UHWUR´W�WR�H[LVWLQJ�MXQFWLRQ�LQWHUVHFWLRQV��
ZLWKRXW�FRVWO\�URDGZD\�UH�DOLJQPHQW���&DQ�SURYLGH�JDWHZD\�RU�LGHQWLW\�
WR�D�QHLJKERUKRRG�

&RQV�
$�VLQJOH�WUDƳF�FLUFOH�XVHG�LQ�LVRODWLRQ�ZLOO�QRW�VLJQL´FDQWO\�FDOP�WUDƳF���
$�FRRUGLQDWHG�V\VWHP�RI�PXOWLSOH�WUDƳF�FLUFOHV�RU�RWKHU�FDOPLQJ�
PHDVXUHV�LV�UHTXLUHG���0RWRULVWV�PD\�LJQRUH�SDLQWHG�WUDƳF�FLUFOHV��DQG�
GULYH�ULJKW�RYHU�WKHP���5DLVHG�WUDƳF�FLUFOHV�PD\�LQWHUIHUH�ZLWK
�VQRZ�SORZLQJ�RSHUDWLRQV�

&RVWV�
�� a�������������������GHSHQGLQJ�RQ�ORFDWLRQ�

6WXG\��
�� 7UDƳF�6WXG\�



Narrowed Lanes

'HVFULSWLRQ�
'ULYHUV�QDWXUDOO\�JR�PRUH�VORZO\�ZKHQ�QDYLJDWLQJ�QDUURZ�WUDYHO�ODQHV��
SURYLGLQJ�D�PRUH�VXEWOH�FDOPLQJ�HƲHFW�WKDQ�RWKHU�SK\VLFDO�FDOPLQJ�
PHWKRGV���+RZHYHU��QDUURZ�ODQHV�DOVR�VORZ�HPHUJHQF\�YHKLFOH�
UHSRQVH�WLPHV���2QH�VROXWLRQ�LV�WR�YLVXDOO\�QDUURZ�ODQHV�XVLQJ�SDLQW�
ZKLOH�OHDYLQJ�D�VHYHUDO�IRRW�VKRXOGHU�WKDW�HPHUJHQF\�YHKLFOHV�FDQ�
XWLOL]H�HƲHFWLYHO\�SURYLGLQJ�D�QDUURZ�ODQH�IRU�PRWRULVWV�DQG�D�ZLGHU�
ODQH�IRU�HPHUJHQF\�YHKLFOHV���/DQHV�FDQ�DOVR�EH�SK\VLFDOO\�QDUURZHG�E\�
SURYLGLQJ�RQ�VWUHHW�SDUNLQJ�RQ�RQH��RU�ERWK�VLGHV�RU�E\�DGGLQJ�EROODUGV��
SODQWHUV�RU�ELNH�ODQHV���1DUURZLQJ�WUDƳF�ODQHV�GLƲHUV�IURP�RWKHU�URDG�
WUHDWPHQWV�E\�PDNLQJ�VORZHU�VSHHGV�VHHP�PRUH�QDWXUDO�WR�GULYHUV�DQG�
OHVV�RI�DQ�DUWL´FLDO�LPSRVLWLRQ��DV�RSSRVHG�WR�RWKHU�SK\VLFDO�WUHDWPHQWV�
WKDW�FRPSHO�ORZHU�VSHHGV�RU�UHVWULFW�URXWH�FKRLFH�

3URV�
7UDYHO�VSHHGV�DUH�W\SLFDOO\�KLJKHU�RQ�IRXU�ODQH�URDGZD\V�WKDQ�RQ�
WZR�ODQH�URDGV���([FHVV�ULJKW�RI�ZD\�FDQ�EH�VKLIWHG�WR�SURYLGLQJ�ZLGHU�
VLGHZDONV��ELF\FOH�ODQHV��RU�RQ�VWUHHW�SDUNLQJ���1DUURZLQJ�WKH�QXPEHU�
RI�WUDYHO�ODQHV�DOVR�IDFLOLWDWHV�DGGLWLRQDO�FDOPLQJ�PHWKRGV�VXFK�DV�QHFN�
GRZQV�DQG�PLG�EORFN�EXOE�RXWV���6LPSOH�URDGZD\�UHVWULSLQJ�WR�DFKLHYH�
URDGZD\�QDUURZLQJ�LV�LQH[SHQVLYH�

&RQV�
5HGXFLQJ�WKH�QXPEHU�RI�WUDYHO�ODQHV�UHGXFHV�WKH�RYHUDOO�FDSDFLW\�RI�WKH�
URDGZD\�SRVVLEO\�LQFUHDVLQJ�FRQJHVWLRQ�DQG�UHGXFLQJ�WKH�YHKLFXODU�
OHYHO�RI�VHUYLFH��/26��

&RVWV�
�� a�������/LQHDU�)RRW�

6WXG\�
�� 7UDƳF�6WXG\
�� :DUUDQW�DQDO\VLV



1HFNGRZQ�%XOE�2XW�&XUE�([WHQWLRQ
'HVFLSWLRQ�
1HFNGRZQV�RU�EXOE�RXWV�QDUURZ�WKH�URDGZD\�E\�H[WHQGLQJ�WKH�FXUE�DW�
NH\�LQWHUVHFWLRQV�DQG�PLG�EORFN�ORFDWLRQV�

3URV�
1HFNGRZQV�DQG�EXOE�RXWV�VORZ�WUDƳF��UHGXFH�WXUQLQJ�VSHHGV��DQG�
LQFUHDVH�SHGHVWULDQ�VDIHW\�E\�UHGXFLQJ�FURVVLQJ�GLVWDQFH���7KH\�VKLIW�
WKH�IRFXV�RI�WKH�VWUHHW�WRZDUGV�FUHDWLQJ�D�ZDONDEOH�HQYLURQPHQW�

&RQV�
�� 5HODWLYHO\�KLJK�LQLWLDO�FRVWV
�� /RVV�RI�RQ�VWUHHW�SDUNLQJ
�� ,QFUHDVHG�PDLQWHQDQFH�FRVWV
�� &RPSOLFDWHV�SORZLQJ�DQG�VWUHHW�VZHHSLQJ�RSHUDWLRQV
�� &DQ�KLQGHU�GUDLQDJH

Costs�
�� a��������SHU�EXPS�RXW

6WXG\�
�� 7UDƳF�6WXG\



&KLFDQHV
'HVFULSWLRQ�
&KLFDQHV�DUH�D�VHW�RI�WZR�RU�PRUH�DOWHUQDWLQJ�FXUE�EXOEV�RU�H[WHQVLRQV�
WKDW�QDUURZ�DQG�UHDOLJQ�WKH�URDGZD\�IRU�VKRUW�VHJPHQWV���6LQFH�WKH�
VWUHHW�LV�QR�ORQJHU�VWUDLJKW��GULYHUV�PXVW�VORZ�GRZQ�WR�QHJRWLDWH�WKH�
URDGZD\���7ZR�ZD\�WUDƳF�DQG�IXOO�DFFHVV�IRU�ODUJHU�YHKLFOHV�DQG�
HPHUJHQF\�FDQ�EH�PDLQWDLQHG���$�FKLFDQH�HƲHFW�FDQ�EH�FUHDWHG�XVLQJ�
YDULRXV�PHWKRGV��LQFOXGLQJ�FRQFUHWH�FXUEV��ODQGVFDSHG�DUHDV�RU�
DOWHUQDWLQJ�GLDJRQDO�DQG�SDUDOOHO�SDUNLQJ�

3URV�
%\�FUHDWLQJ�D�VODORP�HƲHFW��FKLFDQHV�UHGXFH�YHKLFOH�VSHHGV�DQG�
GLVFRXUDJH�FXW�WKURXJK�WUDƳF���7KHVH�PHWKRGV�FDQ�LPSURYH�WKH�
DSSHDUDQFH�DQG�IXQFWLRQ�RI�WKH�VWUHHW�DQG�SURYLGH�RSSRUWXQLW\�IRU�
SDUNLQJ�

&RQV�
&RQFUHWH�FKLFDQHV�FRPSOLFDWH�VWUHHW�PDLQWHQDQFH�DQG�VWRUP�ZDWHU�
GUDLQDJH�DQG�FDQ�KLQGHU�HPHUJHQF\�YHKLFOH�DQG�EXV�RSHUDWLRQV���7KH\�
PD\�UHTXLUH�DGGLWLRQDO�ULJKW�RI�ZD\�WR�FRQVWUXFW�DV�ZHOO�DQG�LI�GHVLJQHG�
LQFRUUHFWO\�FRXOG�HQFRXUDJH�PRWRULVWV�WR�DWWHPSW�WR�QDYLJDWH�WKHP�DW�
KLJK�UDWHV�RI�VSHHG�

&RVWV�
�� a��������RU�PRUH�

���������GHSHQGLQJ�RQ�H[LVWLQJ�
���������FRQGLWLRQV

6WXG\�
�� 7UDƳF�6WXG\



7UDƳF�,VODQGV�	�0HGLDQV
'HVFULSWLRQ�
&RQFUHWH�RU�ODQGVFDSHG�LVODQGV�W\SLFDOO\�ORFDWHG�GRZQ�WKH�FHQWHU�RI�D�
URDGZD\�RU�DW�D�URDGZD\�HQWUDQFH�

3URV�
/DQGVFDSHG�RU�FRQFUHWH�WUDƳF�LVODQGV�DQG�PHGLDQV�FDQ�UHGXFH�
VSHHGV�E\�QDUURZLQJ�GULYDEOH�WUDYHO�ODQH�ZLGWKV���7KH\�FDQ�LPSURYH�
SHGHVWULDQ�DFFRPPRGDWLRQ�E\�SURYLGLQJ�D�PLG�EORFN�SHGHVWULDQ�
UHIXJH�DW�FURVVLQJV���7KH\�FRPSOHPHQW�LPSURYHG�FURVVZDONV�DQG�
UHGXFH�SHGHVWULDQ�FURVVLQJ�ZLGWK���7KH\�FDQ�EH�XVHG�WR�SURYLGH�D�YLVXDO�
HQKDQFHPHQW�RU�JDWHZD\�WR�SURPRWH�QHLJKERUKRRG�LGHQWLW\�

&RQV�
7UDƳF�LVODQGV�DQG�PHGLDQV�PD\�UHGXFH�SDUNLQJ�DQG�GULYHZD\�DFFHVV��
DQG�DOVR�QDUURZHU�URDG�PD\�LQFUHDVH�PRWRU�YHKLFOH�ELF\FOH�FRQµLFWV� 

&RVWV�
�� a�����SHU�OLQHDU�IRRW��FRQFUHWH�

Study

�� 7UDƳF�6WXG\



/DQGVFDSLQJ�
'HVFULSWLRQ�
/DQGVFDSLQJ�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�WUDƳF�FDOPLQJ�
PHDVXUHV�VXFK�DV�URDGZD\�QDUURZLQJ��WUDƳF�LVODQGV��DQG�VLGHZDON�
LPSURYHPHQWV�WR�LPSURYH�WKH�SHGHVWULDQ�HQYLURQPHQW��GH´QH�
SHGHVWULDQ�DQG�YHKLFOH�DUHDV��DQG�SURYLGH�VHSDUDWLRQ�EHWZHHQ�PRWRU�
YHKLFOHV�DQG�SHGHVWULDQV�
3URV�
/DQGVFDSLQJ�LQFUHDVHV�PRWRULVWV¬�DZDUHQHVV�DQG�FDQ�KHOS�GH´QH�D�
QHLJKERUKRRG�LGHQWLW\���,WV�LQVWDOODWLRQ�LV�ORQJ�WHUP�DQG�LQFUHDVHV�WKH�
TXDOLW\�RI�OLIH�RI�D�FRPPXQLW\�
&RQV�
'HSHQGLQJ�RQ�WKH�GHVLJQ��WKH�LQVWDOODWLRQ�DQG�PDLQWHQDQFH�FRVWV�FDQ�
EH�KLJK���5LJKW�RI�ZD\�LPSDFWV�PD\�EH�VLJQL´FDQW�DV�ZHOO�
&RVWV�

�� 7UHHV��a��������HDFK
�� 6KUXEV����JDO���a�������HDFK
�� 6RG��a�������6TXDUH�<DUG

6WXG\�
�� 1RQH�QHHGHG�XQOHVV�LPSHGLQJ�ULJKW�RI�ZD\



Gateways

'HVFULSWLRQ�
$�VLJQLQJ�DQG�RU�ODQGVFDSLQJ�WUHDWPHQW�WR�DOHUW�PRWRULVWV�WKH\�DUH�
HQWHULQJ�D�VSHFLDO�DUHD�FDQ�EH�XVHG�DW�HQWUDQFHV�WR�QHLJKERUKRRGV��
FRPPHUFLDO�DUHDV��WRZQ�FHQWHUV��RU�EXV\�SODFHV�RI�DFWLYLW\��*DWHZD\V�
DUH�W\SLFDOO\�VXSSOHPHQWHG�ZLWK�RWKHU�WUDƳF�FDOPLQJ�PHDVXUHV�

3URV�
�� &DQ�EH�YLVXDOO\�DHVWKHWLF�DQG�KHLJKWHQ�DZDUHQHVV

&RQV�
�� *HQHUDOO\�H[SHQVLYH�DQG�FDQ�UHTXLUH�URXWLQH�PDLQWHQDQFH

&RVWV�
�� 9DULHV�RQ�VL]H��PDWHULDO�DQG�PDLQWHQDQFH

6WXG\�
�� 1RQH�QHHGHG�XQOHVV�LPSHGLQJ�ULJKW�RI�ZD\



6SHHG�)HHGEDFN�6LJQV
'HVFULSWLRQ�
5DGDU�VLJQV�DUH�LQWHUDFWLYH�VLJQ�WKDW�GUDZ�PRWRULVWV¬�DWWHQWLRQ�WR�
WKHLU�VSHHG�DQG�WKH�URDG¬V�OHJDO�VSHHG�OLPLW���7KH\�ZRUN�E\�DOWHULQJ�
PRWRULVWV�ZKHQ�WKH\¬UH�H[FHHGLQJ�WKH�VSHHG�OLPLW���7KH\�FDQ�EH�XVHG�
LQ�UHVLGHQWLDO�DUHDV��VFKRRO�]RQHV��FRQVWUXFWLRQ�]RQHV��RU�RWKHU�VDIHW\�
]RQHV���

5DGDUV�FDQ�EH�SHUPDQHQWO\�PRXQWHG�RQ�VLJQSRVWV�RU�WHPSRUDU\�
LQVWDOODWLRQV�XVLQJ�VHOI�FRQWDLQHG�WUDLOHUV�
 

3URV�
5DGDU�VLJQV�KDYH�SURYHQ�WR�VORZ�GRZQ�WUDƳF��HYHQ�\HDUV�DIWHU�WKHLU�
LQLWLDO�LQVWDOODWLRQ���7KH\�DUH�SDUWLFXODUO\�HƲHFWLYH�RQ�KLJK�YROXPH�
DUWHULDOV�DQG�KLJKZD\V��ZKHUH�SK\VLFDO�PHDVXUHV�ZRXOG�UHVWULFW�WUDƳF�
µRZ�

&RQV�
5DGDU�VLJQV�GR�QRW�VORZ�WUDƳF�DV�PXFK�DV�SK\VLFDO�PHDVXUHV���
0RWRULVWV¬�FRPSOLDQFH�LV�YROXQWDU\���(QIRUFHPHQW�LV�QHFHVVDU\�

&RVWV�
�� a�������IRU�VRODU�SRZHUHG�LQVWDOOHG
�� a������-$12,500�IRU�PRELOH�VLJQV

6WXG\�
�� :DUUDQW�$QDO\VLV



3DYHPHQW�0DUNLQJV�6WHQFLOV
'HVFULSWLRQ�
3DYHPHQW�PDUNLQJV��DUH�DQRWKHU�PHDQV�WR�DOHUW�RU�LQIRUP�D�PRWRULVW�RI�
D�FRQGLWLRQ�RU�D�SRWHQWLDO�VLWXDWLRQ���3DLQWHG�OLQHV�DQG�V\PEROV�QHHG�WR�
EH�VHOHFWHG�DQG�SODFHG�DFFRUGLQJ�WR�087&'���6RPH�H[DPSOHV�LQFOXGH��
7KH�ZRUG�ª6/2:«�FDQ�EH�SDLQWHG�RQ�D�WUDYHO�ODQH�WR�HQFRXUDJH�
PRWRULVWV�WR�GULYH�VORZO\�DQG�SDLQWHG�ZKLWH�HGJH�OLQHV�FDQ�EH�XVHG�WR�
YLVXDOO\�QDUURZ�VWUHHWV���&URVVZDONV�FDQ�EH�XVHG�WR�DOHUW�PRWRULVWV�RI�
SHGHVWULDQ�DFWLYLW\���3DYHPHQW�PDUNLQJV�DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�
RWKHU�YHUWLFDO�VLJQDJH�ZKLFK�LQFUHDVHV�WKH�FRVW�

3URV�
�� /RZ�FRVW�DQG�HDV\�WR�LQVWDOO
�� &DQ�LQFUHDVH�DZDUHQHVV

&RQV�
�� /RZ�LQLWLDO�FRVW�EXW�UHTXLUHV�UHJXODU�PDLQWHQDQFH�DQG�PD\�QRW�������������������
������EH�FRQVLGHUHG�YLVXDOO\�DHVWKHWLF
�� 6LJQV�QRW�YLVLEOH�RQ�VQRZ�FRYHUHG�URDGV
�� 7KH\�FDQ�EH�LJQRUHG�E\�PRWRULVWV

&RVWV�
�� a�����SHU�VLJQ�
�� a�����SHU�YHUWLFDO�VLJQ�

6WXG\��
�� :DUUDQW�$QDO\VLV



6LJQDJH
'HVFULSWLRQ�
7UDƳF�VLJQV�FDQ�EH�XVHG�WR�DOHUW�RU�LQIRUP�PRWRULVWV�RI�D�FRQGLWLRQ�RU�D�
SRWLHQWLDO�VLWXDWLRQ���6LJQV�QHHG�WR�EH�VHOHFWHG�DQG�SODFH�LQ�DFFRUGDQFH�
ZLWK�WKH�0DQXDO�RI�8QLIRUP�7UDƳF�&RQWURO�'HYLFHV��087&'����
3HGHVWULDQ�ELF\FOHV�VFKRRO�FURVVLQJ�VLJQV
��DQG�LQ�VWUHHW�SHGHVWULDQ�
FURVVLQJ�VLJQV�KDYH�EHHQ�XVHG�E\�PXQLFLSDOLWLHV�WR�ZDUQ�PRWRULVWV�RI�
KLJK�SHGHVWUDLQ�DFWLYLW\��DQG�KHOS�WR�UHGXFH�VSHHGV���6LJQV�DUH�DOVR�XVHG�
LQ�FRQMXQFWLRQ�ZLWK�RWKHU�PHDVXUHV�VXFK�DV�SDYHPHQW�PDUNLQJV�

3URV�
�� /RZ�FRVW
�� ,QFUHDVHV�DZDUHQHVV

&RQV�
�� &DQ�EH�FRQVLGHUHG�WR�FOXWWHU�WKH�URDGZD\�HVSHFLDOO\�RQ����������� �����
�������UHVLGHQWLDO�VWUHHWV� � � � � �
�� ,Q�VWUHHW�VLJQV�PD\�JHW�KLW�RU�PD\�QHHG�WR�EH�UHPRYHG�DW�QLJKW�
�������DQG�SODFHG�EDFN�GXULQJ�WKH�GD\��� � �
�� 2YHUDOO�HƲHFWLYHQHVV�FDQ�YDU\

&RVWV�
�� 9DULHV��GHSHQGLQJ�RQ�W\SH�DQG�DPRXQW�RI�VLJQDJH��YHUWLFDO�� �
�������VLJQV�W\SLFDOO\�DUH�a�����SHU�VLJQ
�� 
$Q\�VFKRRO�FURVVLQJ�VLJQV�PXVW�EH�HQGRUVHG�E\�WKH�VFKRRO

6WXG\�
�� 'HSHQGV�RQ�W\SH�RI�VLJQ

���������������DQG�SODFHPHQW



5HGXFHG�&RUQHU�5DGLL
'HVFULSWLRQ�
7KLV�FDOPLQJ�PHWKRG�LV�XVHG�DW�LQWHUVHFWLRQV�WR�PDNH�WXUQLQJ�
PRYHPHQWV�WLJKWHU���,W�W\SLFDOO\�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�
FDOPLQJ�WHFKQLTXHV�OLNH�QHFN�GRZQV�DQG�UDLVHG�FURVVZDONV���7KLV�
HƲHFWLYHO\�VORZV�WXUQLQJ�YHKLFOHV�DQG�LQFUHDVHV�SHGHVWULDQ�VDIHW\���
7KH�UHGXFHG�UDGLXV��KRZHYHU��DOVR�FDQ�OLPLW�WUXFN�DQG�EXV�WXUQLQJ��
QHJDWLYHO\�LPSDFWLQJ�ERWK�HPHUJHQF\�YHKLFOHV�DQG�WUDQVLW�RSHUDWLRQV�

3URV�
�� 6ORZ�WXUQLQJ�YHKLFOHV
�� 3URPRWHV�SHGHVWULDQ�VDIHW\
�� ,PSURYHV�PRWRU�YHKLFOH�DQG�SHGHVWULDQ�VLJKW�GLVWDQFHV
�� 6KRUWHQV�FURVVLQJ�GLVWDQFH

&RQV�
�� ,PSDFWV�WUXFN�EXV�WXUQLQJ
�� 6ORZV�HPHUJHQF\�YHKLFOHV�DQG�ODUJH�WUDQVLW�YHKLFOHV

&RVWV�
�� a������������������RU�PRUH�GHSHQGLQJ�RQ�H[LVWLQJ�FRQGLWLRQV

6WXG\�
�� 7UDƳF�6WXG\
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6DIHW\�,VVXHV�� � � � �
6DIHW\�LVVXHV�DUH�GH´QHG�DV�LVVXHV�ZLWK�WUDƳF�WKDW�PD\�LPSHGH�WKH�
VDIHW\�RI�SHGHVWULDQV�RU�YHKLFOHV���6DIHW\�LVVXHV�LQFOXGH�VXFK�WKLQJV�
DV�SHGHVWULDQV�KDYLQJ�WR�XVH�WKH�URDGZD\�EHFDXVH�WKHUH�DUH�QR�
VLGHZDONV��6DIHW\�LVVXHV�ZLOO�EH�GH´QHG�DV�D�KLJK�RFFXUHQFH�RI�YHKLFOH�
DQG�SHGHVWULDQ�FUDVKHV�LQ�WKH�DUHD�RI�WKH�SURSRVHG�SURMHFW��� �
       



,Q�´OO�6LGHZDONV
'HVFULSWLRQ�
6LGHZDONV�DUH�QRW�JHQHUDOO\�VHHQ�DV�D�WUDƳF�FDOPLQJ�PHFKDQLVP��WKH\�
GR�LPSURYH�SHGHVWULDQ�VDIHW\�EXW�WKH\�GR�QRW�JHQHUDOO\�FDOP�WUDƳF�RQ�
D�VWUHWFK�RI�URDG�

3URV�
�� ,QFUHDVHV�SHGHVWULDQ�VDIHW\

&RQV�
�� 'RHV�QRW�FDOP�RU�VORZ�WUDƳF

&RVWV�
�� a�������OLQHDU�IRRW
�� a��������OLQHDU�IRRW�IRU�VHSDUDWHG�VLGHZDONV
�� a��,����HDFK�GULYHZD\
�� a��,70�����HDFK�$'$�UDPS

6WXG\�
�� :DUUDQW�$QDO\VLV�



%LNH�/DQHV
'HVFULSWLRQ�
'HVLJQLQJ�D�SRUWLRQ�RI�WKH�H[LVWLQJ�URDGZD\�FURVV�VHFWLRQ�H[FOXVLYHO\�
IRU�ELF\FOH�XVH���%LNH�ODQHV�DUH�XVHG�RQO\�RQ�DUWHULDO�VWUHHWV�

3URV�
�� +HOS�WR�VORZ�VSHHG�RI�YHKLFOHV
�� 3URYLGHV�IRU�ELF\FOH�DFFHVV

&RQV�
�� 5HGXFHV�URDGZD\�FDSDFLW\
�� ,I�QRW�GHVLJQHG�ZHOO��WKH\�FDQ�FUHDWH�VDIHW\�FRQFHUQV

&RVWV�
�� a����/LQHDU�)RRW�IRU�WKHUPRSODVWLF��KHDW�DSSOLHG�
�� a�����SHU�VLJQ����PLQ��SHU�EORFN����EORFNV�SHU�PLOH�

6WXG\�
�� 0XVW�EH�LQ�WKH�&LW\�RI�6SRNDQH�0DVWHU�%LNH�3ODQ



&URVVZDONV
'HVFULSWLRQ�
0DUNHG��FURVVZDONV�DUH�DQ�HVVHQWLDO�WRRO�IRU�KHOSLQJ�SHGHVWULDQV�
PRYH�VDIHO\��FRQYHQLHQWO\�DQG�SUHGLFWDEO\�DFURVV�URDGZD\V���0DUNHG�
FURVVZDONV�DOHUW�GULYHUV�WR�H[SHFW�FURVVLQJ�SHGHVWULDQV�DQG�WR�GLUHFW�
SHGHVWULDQV�WR�GHVLUDEOH�FURVVLQJ�ORFDWLRQV�¨�PDUNLQJ�FURVVZDONV�
DW�HYHU\�LQWHUVHFWLRQ�LV�QRW�QHFHVVDU\�RU�GHVLUDEOH���$OWKRXJK�PDQ\�
PRWRULVWV�DUH�XQDZDUH�RI�WKHLU�SUHFLVH�OHJDO�REOLJDWLRQV�DW�FURVVZDONV��
LW�LV�UHTXLUHG�WKDW�GULYHUV�\LHOG�WR�SHGHVWULDQV�LQ�DQ\�FURVVZDON��ZKHWKHU�
PDUNHG�RU�XQPDUNHG�

6WUHHWVFDSH�GHVLJQ�VKRXOG�HPSKDVL]H�FURVVZDONV�DV�D�IXQGDPHQWDO�
SDUW�RI�WKH�SHGHVWULDQ�UHDOP��QRW�DV�DQ�LQWUXVLRQ�LQWR�WKH�URDGZD\�
UHVHUYHG�IRU�YHKLFOHV�RQO\���&URVVZDONV�DUH�RQO\�XVHG�RQ�DUWHULDO�VWUHHWV�

3URV�
�� (QKDQFHV�VDIHW\�RI�SHGHVWULDQ
�� 0DNHV�GULYHUV�DZDUH�RI�SHGHVWULDQ�SUHVHQFH

&RQV�
�� 'RHV�QRW�DFFRPSOLVK�WUDƳF�FDOPLQJ�
�� 0D\�JLYH�SHGHVWULDQV�IDOVH�VHQVH�RI�VDIHW\

&RVWV�
�� a�����IRU�SDLQWHG�SDUDOOHO�EDUV
�� a�����IRU�SDLQWHG�SLDQR�VW\OH�EDUV
�� a��,����IRU�WKHUPRSODVWLF�SDUDOOHO�EDUV��ODVW�ORQJHU�
�� a��,����IRU�WKHUPRSODVWLF�SLDQR�VW\OH�EDUV��ODVW�ORQJHU�
�� a�1,700�HDFK�$'$�UDPS�LQVWDOOHG

6WXG\�
�� :DUUDQW�DQDO\VLV
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9ROXPH�&RQWURO�,VVXHV�� � � � �
9ROXPH�FRQWURO�LVVXHV�PXVW�EH�YHUL´HG�E\�WKH�&LW\�VWDƲ�WDNLQJ�DQ�
DFWXDO�WUDƳF�FRXQW���7\SLFDOO\��D�UHVLGHQWLDO�VWUHHW�VKRXOG�H[SHULHQFH�
YROXPH�OHVV�WKDQ�������$'7��$YHUDJH�'DLO\�7UDƳF��LQ�D����KRXU�
SHULRG���5HVLGHQWLDO�VWUHHWV�DERYH�������$'7�ZLOO�EH�FDQGLGDWHV�IRU�
IXUWKHU�VWXG\�
         
,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�DJJUHVVLYH�WUDƳF�FDOPLQJ�RSWLRQV��
VXFK�DV�IXOO�RU�SDUWLDO�VWUHHW�FORVXUHV�UHTXLUH�VLJQL´FDQW�DQG�GHWDLOHG�
DSSURYDO�IURP�PXOWLSOH�GHSDUWPHQWV�ZLWKLQ�WKH�FLW\���7KHVH�W\SHV�RI�
FORVXUHV�VLJQL´FDQWO\�DƲHFW�DGMRLQLQJ�VWUHHWV�DQG�WKH�UHVLGHQWV�RQ�WKRVH�
DGMDFHQW�VWUHHWV�PXVW�DOVR�DSSURYH�RI�WKH�FORVXUH�



5RDGZD\�&ORVXUH
'HVFULSWLRQ�
)XOO�VWUHHW�FORVXUHV�UHWURDFWLYHO\�LQVWDOOHG�WR�SUHYLRXVO\�RSHQ�VWUHHWV�
DUH�RIWHQ�UHVHUYHG�IRU�ORFDWLRQV�ZKHUH�DOO�RWKHU�FDOPLQJ�DWWHPSWV�KDYH�
IDLOHG���7KH\�PD\�EH�ORFDWHG�DGMDFHQW�WR�LQWHUVHFWLRQV��FUHDWLQJ�FXO�GH�
VDFV�DQG�GHDG�HQGV��RU�ORFDWHG�PLG�EORFN��FUHDWLQJ�WZR�VWXE�VWUHHWV���
7KHVH�FORVXUHV�FRPSOHWHO\�FORVH�WKH�VWUHHW�WR�WKURXJK�WUDƳF��XVXDOO\�
OHDYLQJ�RQO\�SDWKZD\V�RSHQ�IRU�ELF\FOLVWV�DQG�SHGHVWULDQV��

&ORVXUH�PHWKRGV�LQFOXGH�ODQGVFDSHG�LVODQGV��GHFRUDWLYH�ZDOOV��VWHHO�
SRVWV��EROODUGV�RU�SODQWHUV��RU�DQ\�RWKHU�PHDQV�WKDW�OHDYH�DQ�RSHQLQJ�
QDUURZHU�WKDQ�DQ�DXWRPRELOH���7KH�EDUULHU�FDQ�EH�GHVLJQHG�WR�PDLQWDLQ�
HPHUJHQF\�YHKLFOH�DFFHVV�

:LWKLQ�D�JULG�RI�QHLJKERUKRRG�VWUHHWV��D�VHULHV�RI�FORVXUHV�DUH�RIWHQ�
XVHG�WR�PDNH�YHKLFXODU�WUDYHO�WKURXJK�QHLJKERUKRRGV�PRUH�FLUFXLWRXV�
WR�GLVFRXUDJH�FXW�WKURXJK�SDWWHUQV�

,Q�VRPH�KLJK�FULPH�DUHDV��IXOO�VWUHHWV�FORVXUHV�KDYH�DOVR�EHHQ�
LPSOHPHQWHG�WR�SUHYHQW�ªFUXLVLQ«�RU�LOOHJDO�DFWLYLWLHV�

3URV�
&ORVXUHV�HOLPLQDWH�FXW�WKURXJK�WUDƳF�IURP�QHLJKERUKRRGV�DQG�
HƲHFWLYHO\�FRQYHUW�WKURXJK�VWUHHWV�LQWR�H[WUHPHO\�ORZ�YROXPH�GHDG�
HQG�URDGV���7KHLU�LQVWDOODWLRQ�FDQ�DOVR�EH�XVHG�DV�DQ�RSSRUWXQLW\�WR�
LQWURGXFH�DGGLWLRQDO�ODQGVFDSLQJ�DQG�DHVWKHWLF�LPSURYHPHQWV�WR�
SXEOLF�ULJKW�RI�ZD\�ZLWKLQ�D�QHLJKERUKRRG�

&RQWLQXHG����



&RQV�
6WUHHW�FORVXUHV�UHTXLUH�VWURQJ�FRPPXQLW\�VXSSRUW�VLQFH�WKH\�UHVWULFW�
DFFHVV�IRU�QHLJKERUKRRG�UHVLGHQWV���$Q\�QHDUE\�ODQG�RZQHUV�RSSRVHG�
WR�WKH�FORVXUH�FRXOG�LQLWLDWH�D�SURWUDFWHG�OHJDO�´JKW�

&ORVLQJ�D�IHZ�VWUHHWV�ZLWKLQ�D�QHLJKERUKRRG�QHWZRUN�PD\�GLYHUW�D�
VLJQL´FDQW�DPRXQW�RI�WUDƳF�WR�QHDUE\�SDUDOOHO�VWUHHWV�RU�WR�DGMDFHQW�
QHLJKERUKRRGV�

6WUHHW�FORVXUHV�RQO\�UHGXFH�YHKLFOH�VSHHGV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�
WKH�FORVHG�EORFN���3DUDOOHO�URDGZD\V�ZLWKRXW�FORVXUHV�FDQ�VXƲHU�ERWK�
KLJKHU�WUDYHO�VSHHGV�DQG�LQFUHDVHG�WUDƳF�YROXPHV�

&RVWV�
�� a����������������������GHSHQGLQJ�RQ�ORFDWLRQ

6WXG\�
�� 6LJQL´FDQW�WUDƳF�VWXG\



'LYHUWHUV
'HVFULSWLRQ�
6HYHUDO�W\SHV�RI�GLYHUWHUV�FDQ�EH�XVHG�WR�FKDQQHOL]H�RU�UHVWULFW�WUDƳF�
µRZ�DW�LQWHUVHFWLRQV���7KH\�DUH�XVHG�WR�SUHYHQW�WKURXJK�PRYHPHQWV�
DQG�LQWHUUXSW�WKH�WUDƳF�JULG���'LDJRQDO�GLYHUWHUV�SUHYHQW�WKURXJK�
PRYHPHQWV�IURP�WZR�RI�WKH�DSSURDFKHV�DQG�OHIW�WXUQ�PRYHPHQWV�IURP�
WKH�RWKHU�WZR�DSSURDFKHV���6WDU�GLYHUWHUV�SUHYHQW�WKURXJK�PRYHPHQWV��
ZKLOH�DOORZLQJ�ULJKW�WXUQV�IURP�DOO�IRXU�LQWHUVHFWLRQ�DSSURDFKHV���,VODQG�
GLYHUWHUV�SUHYHQW�WKURXJK�PRYHPHQWV�IURP�WZR�DSSURDFKHV��ZKLOH�
DOORZLQJ�FURVV�WUDƳF�WR�SURFHHG�VWUDLJKW���$QG�VHPL�GLYHUWHUV�FDQ�
HLWKHU�SUHYHQW�LQ�RU�RXW�WUDƳF�IRU�D�VLQJOH�DSSURDFK��FKDQJLQJ�D�WZR�
ZD\�URDG�WR�RQH�ZD\�

3URV�
'LYHUWHUV�OLPLW�DFFHVV�DQG�UHGXFH�WKURXJK�WUDƳF�ZLWKRXW�SUHYHQWLQJ�
SHGHVWULDQ�DFFHVV���7KH\�FDQ�DOVR�EH�GHVLJQHG�WR�IDYRU�ELF\FOH�WUDYHO��
FUHDWLQJ�TXLHW��HƳFLHQW�ELF\FOH�ERXOHYDUGV�WKURXJK�QHLJKERUKRRGV�

&RQV�
'LYHUWHUV�PD\�FUHDWH�IUXVWUDWLRQ�IRU�PRWRULVWV�FRQIXVHG�E\�WKH�LUUHJXODU�
WUDƳF�SDWWHUQ���7KH\�PD\�LPSHGH�WUDQVLW�DQG�HPHUJHQF\�YHKLFOH�
RSHUDWLRQV��WKRXJK�FHUWDLQ�GHVLJQ�IHDWXUHV�FDQ�EH�LQFOXGHG�WR�PDLQWDLQ�
DFFHVV�IRU�DXWKRUL]HG�YHKLFOHV���7KH�VKLIW�LQ�WUDƳF�SDWWHUQV�FDQ�KDYH�
XQLQWHQGHG�FRQVHTXHQFHV��VHQGLQJ�PRUH�WUDƳF�WR�RWKHU�QHDUE\�
UHVLGHQWLDO�VWUHHWV�

&RVWV�
�� a������� or more 

                 depending on size. 
6WXG\�

�� 6LJQL´FDQW�7UDƳF�6WXG\



7XUQ�5HVWULFWLRQV
'HVFULSWLRQ�
5HVWULFWLQJ�FHUWDLQ�WXUQV�DW�LQWHUVHFWLRQV�WR�LQµXHQFH�WUDYHO�SDWWHUQV�

3UR�
�� /RZ�&RVW
�� 5HGXFHV�FXW�WKURXJK�WUDƳF

&RQV�
�� ,QFRQYHQLHQFHV�UHVLGHQWV�RQ�VWUHHWV
�� &DQ�FUHDWH�FLUFXLWRXV�WUDƳF�SDWWHUQV
�� &DQ�EH�KDUG�WR�HQIRUFH
�� 0D\�FDXVH�FXW�WKURXJK�WUDƳF�LQ�RWKHU�SDUWV�RI�QHLJKERUKRRG

&RVW�
�� a��������HDFK�VLJQ
�� ([SHQVLYH�WR�GR�WUDƳF�VWXG\

6WXG\�
�� 6LJQL´FDQW�WUDƳF�VWXG\




